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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoBHSI Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTebHBIX
OpraHu3aLusax Poccuiickon QOenepanuu, peanu3yrommnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydeHHH X Qu3rke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsS HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHPOBAHWE YMEHHH MPUMEHSTH
Hay4HbI METO/I MO3HAHUS MPU BBINOIHEHUH UMU YYEOHBIX UCCIEAOBAHUM.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHILMIBL €ro
MIOCTPOEHHUSI.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHUE CBSI3U Pa3BUTUS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOieMamu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX IMPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TMOCBAIIEHHBIX JKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (husnveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS W  OLICHKHM, OCYIIECTBIAETCA Y4aCTHUKAMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCST YMEHHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIENAETCS PELICHUIO PACcYETHBIX M Ka4E€CTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. /{7 KauyeCcTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OOBSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUN W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TIPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO MUKIa. B kaOuHeTe (HM3UKH JTOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT M JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOM JIOCTATOYHOCTH UM  O0ECICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  UW3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHUYECKUX MPAKTHYECKUX pPabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO 00O0pYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPHOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTab0OpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECa W CTPEMIJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE WX HWHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK peE3yJibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUN O poiu (DU3UKH JJIST PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CISAYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:
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e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAst MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acCTPOPU3UKH;

e (¢dopMUpOBaHHWE YMEHUH TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OoOBsCHCHHS (PU3NYECKUX SABJICHUH B TIPUPOAEC H JUIS TNPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB pEIICHHS pPAa3NMUYHBIX 3aJad C SBHO 3aJaHHON
¢usndeckoii MOJeNbl0, 3a]ad, MOAPa3yMEBAIOIINX CAMOCTOATEIHHOE
co3anue (U3NYECKON MOJCIH, aICKBAaTHON YCIIOBUSAM 3a/1a4H;

e TIOHMMaHWEe (PU3NYECKHUX OCHOB M TPHUHIIUIOB JEHCTBHUS TEXHHUECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSIHUSA HA OKPYKAIOIIYIO
cpeny;

e OBIIAQJICHHE METOJAMHU CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS W TPOBEICHUS
(GU3NYIECKUX IKCIEPUMEHTOB, aHaIN3a M WHTEPIpEeTalnd WHPOpMAIUH,
OTIpeIeTICHUS IOCTOBEPHOCTH TIOJTYYCHHOT'O PE3yJIbTaTa;

e CO3/IaHHE YCIIOBUH JJISi Pa3BUTHs YMEHUH MPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOW JEATEIIEHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obpaszoBanus orBoguTcs 136 yacos: B 10 kiaacce — 68 gaco (2 vaca B HeeI0), B
11 kmacce — 68 yaca (2 yaca B Hemeni0) 1Mo (Gu3MKe MepedeHb JIaOOPATOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'0 TO3HAHUS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHBI U TeOpUH. ['paHHIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMM HAa OCH CHUCTEMbl KOOpIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHHsS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe mageHue. Y CKOpeHHe CBOOOTHOTO TaIeHHS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnuecknue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: CIIHUIOMETD,
JIBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.
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HaGmionenue paBukeHusi Tena, OPOIIEHHOrO TMOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTv pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIIbHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHre nBUKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduiuent tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WJIU ras3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TETA.

TexHudeckue ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



Ipunioxkenne k OO0 COO
MAOY «COII Ne 32» Ne 10

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbe MatepuanbHOM TOUYKM (Teja), CUCTEMbl MAaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM TO4YkH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenunanbpHas SHEPTUs yIpyro
nedopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHass dSHeprusi Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3b  pabOTHI
HEMOTEHIIMAIBHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUUYECKOM YHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyJisipHasi pu3HKa U TEPMOANHAMMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aMMOJICMCTBUSI YacCTHUI[ BeniecTBa. MoOJIeNM CTPOCHUSA Ta30B, XHUAKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KomndectBo BemecTBa. [loctosauas ABorajpo.
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TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana remmneparyp
Llenbcns.

Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpHHM HACaIbHOro raza. AOCONIOTHas TeMmmepaTrypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. l[llkana
temriepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlanbTroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBI€HUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OnbiThl 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Mopnens onbita lTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOAY JAABIEHUA ra3a Ha CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3mMeHeHus. KomnmyecTBo TermnoTel u pabora. BHyTpeHH s
SHEpPrusi  OJHOATOMHOTO  HWJ€ajJbHOro  ra3a.  Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mnonae3Horo
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nevictBus TeroBod MamwuHbl. [{ukn KapHo u ero ko3d¢uimeHT mMosie3Horo
JNEUCTBUS. DKOJOTNYECKHUE MPOOJIEMBbI TEINTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PAOOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, TBUTATENS BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. DPazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOTIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpUCTaITU3anus. Y nenpHas Teruiora miasnenus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii skcnepumenm, rabopamophule pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
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OnekTpu3anns Ten. OJEKTPUYECKHM 3apsna. JlBa Buaa DIEKTPUUYECKHUX
3apsnoB. IIpOBOMHMKM, IDUANEKTPUKU M IOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIMU DIIEKTPUYECKUX TOJIEU. JIMHUM HANpSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cunm  amekrpocratuueckoro  moia.  Ilorenuwman.  Pa3HocTh
nOTeHUMANOB. [IpOBONHMKM U JAMDJIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMUPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Llemoncmpayuu

YCTpOoNCTBO U IIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuuHnwix cpeoax

ONEeKTpUYEeCKUid TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBaTenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEMHEHUE ITPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABIKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DJIEKTpOHHAsI ~ MPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUSI METAJIIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTb.

10
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DNeKTpUUecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u npuUMecHast MIPOBOJIMMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHL.

ONEeKTpUYEeCKU TOK B  pacTBOpaX H  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [nazma.

TexHudeckne yCTpoOWCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepPMETD,
BOJIBTMETP, pEOCTaT, HUCTOYHUKUA TOKa, »dJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTNPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmermanHoe CoeTMHEHNE MTPOBOTHUKOB.

[IpssMoe wu3MepeHue dIAEKTpoABUWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUIIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snekTposusa.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTE€MaTHKH,
OWoNOTHHU, XUMHH, TeoTpaduu U TEXHOIOTHH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl ypaBHCHHM, JHWHEHHas QyHKIUA,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

11
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buonoeus: Mmexannueckoe NBUKEHUE B )KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH XUBBIX OPTaHU3MOB (BUJIbI TEIIONEPEayH, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB Y MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJ, XKUAKOCTEU M
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALHS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABIKECHHH C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, NOAIIMIIHUKHA, HCIIOIb30BAHHE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTaTellb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomacHUMHAA UHOYKYUA

[ToctossHHbIE ~ MarHuThl.  B3auMoneicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM uHaykiuu. [IpuHIuUN cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMU. KapThHa JMHHUM MarHUTHOU
WHJIYKITUH TOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKIAU
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Ipctena. BzaumoaeictBue npoBOHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHHE. [[BrKeHUE 3apsSyKEeHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHuTHOU
WHAYKIAA. OJEKTPOABMIKYIAS CWJIAa HWHAYKIMA. 3aKOH JJIEKTPOMArHUTHOMU
naaykuun Gapanest.

BuxpeBoe anekTtpuueckoe Tmose. IJIEKTPOJABHXKYINAS CHJIAa HUHAYKIUA B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

[TpaBuno Jlenua.
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NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYLIAs CHIIA
CaMOMHIYKIIMH.

OHeprusi MArHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudyeckne yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: IIOCTOSHHbIC
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUTaTENb, YCKOPUTEIN DIJIEMEHTapHBIX
YaCTHUILl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHOYKIIUA MAarHUTHOTO TIOJISI.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW MHTYKIIMH.

[IpaBuiio Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIUU.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHunHole KOaieoanus

Konebarensaass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
INapmonunyeckue konebanus. [lepuon, wacrtora, amruutyaa u (aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun Mpy TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHHS B
UJCATbHOM KOJeOaTeTbHOM KOHType. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJjeOanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHHS
SHEPTUU B UICATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KoJieOaHUAX. BBIHYKIEHHbIE MEXaHHUECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIEC 2JIEKTPOMArHUTHEIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JCWCTBYIONIEEC 3HAYCHUE CHIIBI TOKA W
HATPSHKCHMSL.
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Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKHE PUCKH MPU IPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JUHUH JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanune mnapaMeTpoB Kojie0aTeIbHONM CHUCTEMBbl (MPYXUHHBIA WA
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBannie cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mociie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadH.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOa MalbIX KojeOaHMW Tpy3a Ha HUTH OT
IUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO TOKa B LEMM W3  TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
HNutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3JIyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, TOSpHU3aus, TUPpaKius,
unTepdepennus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguOCBA3U U TeAEBUICHU. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu
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OO6pazoBanHue U pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus U MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiui MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
pesIoMJICHHE, oJsipu3aius, udpaxius, uHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MMOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromye JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHHE M ONTHYecKas cuia TOHKOM JuH3bl. [locTpoeHue wm3o0pakeHuil B
coOuparonmx U paccenBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuaTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOrO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJAPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpOCTpAHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTtrueckue npudopsI.

[TonHOE BHYyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.
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HaGmonenne nntepdepeHunn cpera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[lony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.
Habmronenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue nokaszaTesns NpeaoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmionenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [loctymaTsl
CIIEIUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHHU U COKpaIleHHEe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTUs
TIOKOSI.

Pa3nen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPTHUs
U UMITYJIbC (DOTOHA.
OtkpseiTre u uccienoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»

dboTorddexra.

HaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®ot03¢(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Csetonuos.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma
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Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[Imanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHue u moriomieHue
(OTOHOB MNpHU Mepexoje aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyroud. Buasl
cnekTpoB. CIIEKTp YPOBHEH SHEPIUU aTOMa BOJAOPOJA.

BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopyckyisipHO-BOJIHOBOM
TyaJIi3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHE.

TexHuyeckue YCTpPOWCTBA M INPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOIO pacnaja.

DHeprusi CBS3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [lenenrue u CUHTE3 AA€ED.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCIEKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOICHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIe B3auMoeicTBUA. EqUHCTBO Qu3nyeckoit KapTUHBI MUpA.

TexHnueckne yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHCHUE: JTIO3UMETP, Kamepa

Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
UccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadusm).
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Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPUIUKH

Drtansl pa3BUTHS acCTpoHOMUU. [IpuKiIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHepruu CosiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpoeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenust HeBOOpY>KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITHIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHOUN KapTUHE MHpPA, POJib PU3NUECKON TEOPHUH
B (OpPMHpPOBAHWU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
dusznueckor KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHUKH,
OWonoTruu, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuka: pemieHHWE CHCTEMBl YPAaBHEHHH, TPUTOHOMETPUUYECKHUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIUH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKK TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne TIOMAaU IIOCKUX GUTyp U 00BbEMa Tell.

buonoeus: »snekTpuueckue SBJICHUS B JKUBOW NpHUpoOJe, KojeOaTelbHBIC
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW NPUPOJE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKasA CTPYKTYpa TBEPABIX
TeJd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAIIIMYECKOW PEIMIETKH, CHEKTpadbHbBIN
aHaus.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKU MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonocus: JHUHUW DJIEKTpONEpeay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAs T€4Yb, pajiap, pPaguonpuEéMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

19



Ipunioxkenne k OO0 COO
MAOY «COII Ne 32» Ne 10

IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpEIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeaMera «Pu3nKay JTOTKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIEeCTBa, pacHIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESTEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPaKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHHWE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npUCyLIEero (pU3nYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziuyHbIM cepaM MNpOPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUU B OKPYKAKOIIEHU Cpelle Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHHs:  (UBMKU  OCYHIECTBISTH  NPOEKTHYIHO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBbIE Yy4eOHbIE 1eCTBUS
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OICHUBATh PUCKH MOCJIEACTBUI AEATENbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX MPOOJIEM.
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Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBHIMU MOHSATUSMH U METOJaMHU
(u3nUecKOl HayKu;

BJIAJIETh HABBIKAMHU YYEOHO-HUCCIIEIOBATEIILCKON U MPOCKTHOM JEATEIbHOCTH
B 00slacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelieHus: 3a7ad (U3UYECKOro COJACpP)KaHMS, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TMIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalii, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMPUYUHHO-CJICJCTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHHUS;

aHAJTM3MPOBATh TIOJYUYCHHBIE B XOJAEC peIIeHUs 3aJlaud pPe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MPOTHO3ZUPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NESATeIbHOCTH, B TOM YHUCJIE IPH U3YYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUS MO (U3UKE B MPAKTHYECKYIO 00JIacCTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, IOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opManuu (U3HUecKoro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIu3,
CUCTEMATH3allMI0 W HMHTEPIPETAui0 MHGOPMAIMKU PAa3INYHBIX BUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HOProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, PECYpCOCOEPEeKEHMUsI, TMPAaBOBbIX M  OTUYECKUX HOPM, HOPM
WH(OPMAITMOHHON 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3WUYECKOTO COMEpXKaHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHS WH(DOpPMAIUHU U TIEJICBOM ayJUTOPUHU, BBIOUPAsT ONTUMATHHYTO
dbopMy TpeICTaBICHUS U BU3yaTU3aIIHH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha YpoKax (U3UKKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJb30BaTh MPEUMYLIECTBA KOMAHIHOW U WHAMBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBHUS MO €€ JOCTMIKEHUIO: COCTAaBIATh IJIAH JEHCTBUM,
pacnpenensiTb poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJAJa MU KaXJOr0 yYaCTHUKA KOMaHJbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEU C TO3ULUHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IOBEACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATENBHYIO NESITEILHOCTh B 00JacTh
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MIPAKTUYECKON paboThl C yYETOM MUMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00IacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:
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JaBaTh OIICHKY HOBBIM CHUTYyaIlHsIM, BHOCUTh KOPPEKTUBHI B NIESATECIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA M MBICTUTCIBHBIX TIPOIECCOB, HX PE3YJHTATOB M
OCHOBAHHU;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH I OLIEHKH CUTYallud, BBIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHUBAaTh PHUCKHM W CBOECBPEMCHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajdu3¢ pPe3yJIbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJIbTaToOB
JESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIICHCTBYETCS OMOIMOHAILHBIH WHTCIIEKT, TIPEIIOIaratomuim
c(hOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE AYMOIMOHAIBHOE
COCTOSIHH€, BUJICTh HAIPABICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEPHI,
OBITh YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHUS, BKIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCSI K
YMOIMOHALHBIM H3MEHEHHSM U TIPOSBIISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHUIO IETH U
yCIIeXy, ONTHUMHU3M, HHHUIMATUBHOCTh, YMCHHE JICHCTBOBATh HCXOMIS W3 CBOHMX
BO3MOKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
IpYyTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIOUYAIOIUX CITIOCOOHOCTh BBHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKkaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:
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JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETIeH:
MaTepualibHas TOUKa, MHEpIUaIbHas cucTemMa OTcuéra, adCONIOTHO TBEPAOE TENO,
WJIea’bHbIM a3, MOJEIM CTPOCHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUYUECKUH 3apsi MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAaJeHUE TeJ, ABWKEHHE IO OKPYKHOCTH, HWHEpPIUS,
B3auMojieiicTBUE Tell, AUPQy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEeHNEe 00BbEMa TeJl IPU HarpeBaHUU (OXJIAXKACHHUH), TEIIJIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHHUE,
BJI&XKHOCTb BO3/lyXa, ITOBBILICHUE JABICHUS ra3a Py €ro HAarpeBaHUU B 3aKPHITOM
coCyle, CBs3b MEXKAY IapaMeTpaMH COCTOssHMS Tra3a B M30Ipoleccax,
AJIEKTpU3aLus TeJl, B3aUMOJECHUCTBUE 3apA/I0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIONIb3Yysl (U3MUYECKUE BEITUYHHBI:
KOOpAWHATA, IyTh, IIEPEMELICHHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIC Teja, KUHETHUYECKash DHEPrHUsl, NOTCHIUAIbHAS JHEPIUsl, MEXaHWYeCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TPABHIBHO TPAKTOBATH
(¢u3MUecKHii CMBICT MCHOJB3YEMbIX BEIIMYMH, WX O0O0O03HAUYE€HHUS M E€IIUHUIIBI,
HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JAPYTUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUUIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (U3MUYECKHEe BETUYHMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi YJHEPTUSA XAaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(Q(GUIIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOIO JIBUraTelss; IpU OINHUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEMbIX BEIUYWH, HX
0o0O3HAaUeHUsT W CAWHHIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

ONMCHIBATh U3Y4YECHHBIE JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JICKTPUUECKUHN 3aps,
JIEKTPUYECKOE I0JIE, HANPSHKEHHOCTD IO, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS UM E€JUHUIIbI; YKa3blBaThb (hOPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BEIUYHMHAMU;
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aHANMM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI U MPUHILHUIBI: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUS MEXaHWYECKOW DJHEPruH, 3aKOH COXpPAHCHUS WMITYJIbCa,
MPUHIMI CYTEPIO3UIIUNA CHJI, TPUHIIUI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
orcu€Ta, MOJIEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYI C
aOCOJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW O3TOM pas3inyaTh CJIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAaIllWH, TPHOOPOB W
TEXHHUYECKUX YCTPOMUCTB; pa3MuaTh yCIOBUS WX 0€30MACHOTO WCIOJIb30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (DU3HUCCKUX SBJICHUH U
IPOIIECCOB C HCIOJb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady U THUIOTE3y Yy4eOHOro DSKCIEpUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIIOKEHHOTO O0OPYIOBaHUSA, IMPOBOJIUTH OMBIT H
(bopMyITHpPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEJIUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO HM3MEPEHUS M HCIOJIb30BaTh W3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢uKcUpoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TAOIUIl U TpaUKOB, A€TaTh BEIBOBI IO pE3yIbTaTaM UCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOTO Tpy/Aa MpH MPOBEACHUHM WCCIEIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JIESTENHHOCTH C WCIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpPHOTO
000pyTI0BaHMS;

pemars pacuy€THBIE 3a7a4¥ C SBHO 3aJJaHHOW (HU3UYECKOW MOJICIIBIO,
UCIIOJIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HeoOXomuMble NIt €€ pelIeHHs, POBOAUTh PacyEThl M OIEHWBATH PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOi Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

WCIIOJIB30BaTh ~ TPU  PEMIGHWH  y4eOHBIX  3aJad  COBPEMEHHEIC
WH(OPMAITMOHHBIE TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
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U MIpEACTaBIICHU Y4eOHON M Hay4dHO-TIOMYJISPHOM MH(POPMALIUU, MOITYYEHHOU M3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEr0 MHpA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpalleHUuu ¢ TprudopamMu U TEXHUYECKUMHU
yCTpOICTBaMU, JIJIsl COXPAHEHUS 370POBBS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHMSI B OKpYKaloLIeH cpelie;

pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUUOHAIBHO pACHPENEsITh OOA3aHHOCTH H
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBAThH
BKJIAJ] Ka)KJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (PU3MKH B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESATENBHOCTU JIOACH, IEJIOCTHOCTh U €IUHCTBO
(¢u3nyeckoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOUYEYHBIM IEKTPUYECKHUI 3apsil, JIyd CBETa, TOYCUHBIM NCTOYHUK CBETA, sAIEpHas
MOJielb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOrO spa HpU pelIeHUH (U3HUECKUX
3azay;

pacrno3HaBaTh (pu3nUeckue sBIeHUs (MpolecCchl) U OOBICHATh X Ha OCHOBE
3aKOHOB 3JIEKTPOANHAMUKHN U KBAaHTOBOW (DM3HKH: 3JEKTpUUECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBHSA TOKAa, B3aUMOJEUCTBHE
MarHuToOB, DJJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MAarHUTHOIO IO HA
IIPOBOJHUK C TOKOM H JIBWKYIIMICS 3apsill, 3JEKTPOMarHuUTHbIE KoyeOaHHsS U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHums, audpakuus ¢ HOJAApHU3ALMs  CBeTa, JUCIEPCUs  CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CHEKTpa aToMa BOJOPOAA, €CTECTBEHHass W HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJIEHUA (MPOLIECCHI), HWCMONB3YAd (PU3NUYECKUE BEIUUYUHBI:
AJEKTPUYECKUM 3apsA]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSHKEHUE, 3JIEKTPUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHUlia, padoTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHuma, MHAYKTUBHOCTH

27



Ipunioxkenne k OO0 COO
MAOY «COII Ne 32» Ne 10

KaTYIIK{, SHEPTHs DSJCKTPUYECKOTO W MArHWUTHOTO TIOJIeH, TMEepUOa W YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsj U Cuja ToKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWH MPABUIBLHO TPAKTOBATH (PU3HUSCKHI
CMBICIT HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHMS W CIAWHHIIBI, YKa3bIBaTh
(GopMyIIBI, CBS3BIBAIOIIME JAHHYIO (DHU3UYECKYI0 BEIMYHHY C JIPYTUMH
BEIIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS H MPOIECCHI, HCIOIB3YS
(Gu3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI |
9JacToTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/] MOTypaciaaa, YHEPTUs CBSI3U
aTOMHBIX SI7IEP, TPU OINMCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIUHC/ISATh 3HAUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3WYECKHUE TMPOIECCHl U SBJICHUS, UCIOJB3YysS (PU3NYeCKue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapalIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIMH, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa s GoTtorddekra,
3aKOH COXPAHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbca, 3aKOH COXpaHEHHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCia, MOCTynarhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPU dTOM pa3indyaTh CIIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHUE U YyCIOBHUs (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINlpaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIS TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHia;

CTPOUTh M ONHUCHIBATh H300pa)KEHHE, CO37aBacMO€ IUIOCKHUM 3E€pKajoM,
TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpoOJeMy/3ajgady W THUIOTE3y Yy4eOHOTO OSKCIEePHMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC M3MEPECHHSI (PU3NIECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHEIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATh
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PE3YNIBTATHl MOJYYEHHOW 3aBHUCHUMOCTH (PU3MYECKUX BEIWYMH B BHJIC TAOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO pPE3yJibTaTaM UCCIICIOBAHMUS;

co0JI01aTh MpaBmiia 0E30MacHOrO TpyAa MpPU MPOBEACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKON W NPOEKTHOU
JESATeIbHOCTH C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€éTHbIE 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIOB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3a]a4u
BBIOMpATh (HYU3UYECKYIO MOJICIb, BBIICIATh (PU3NUCCKUE BEITUYUHBI U (POPMYIIBI,
HeoOXoAuMble NIt €€ pelleHus, MPOBOJAUTh PacU€Thl U OIEHWBATH PEATbHOCTH
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUINHBL

peraTh Ka4eCTBEHHBIC 33/1a4M: BRICTPANBATh JJOTHYCCKHA HETIPOTUBOPECUNBYIO
IEMOYKY PaCCYXIEHUU C OMOpOil Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(du3HUeCKHE SBICHHUS,

UCIIOJIb30BaTh ~ MPU  PEINICHWM  y4eOHBIX  3a7a4  COBPEMCHHBIC
WH(GOPMAIIMOHHBIC TEXHOJOTHUH JIJIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTaBJICHUs YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3IUYHBIX KICTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TOJy4aeMy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX 0€30MaCHOTO MCIOJIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecriedeHrs 6€30MacHOCTH TPU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIBL, PAlUOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEILHOCTh B HECTAHMAPTHBIX CUTYAIUsAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.
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10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pazgen 4. DJJIEKTPOAUHAMMUKA
bubmmoreka [{OK

41 DUEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid TOK. TOku B 12 bubnuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIpunaoxenne k OO0 COO

MAQY «COLHI Ne 32» Ne 10
11 KIIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 Bubmorexa OK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpocnue atoma https://m.edso0.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHOC A1pO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK

5.1 C) 7 1
JIEMEHTBI aCTPOHOMHUHU U aCTPOPU3UKU httos://m.edsoo.ru/7f4197c

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06Imarolee MOBTOPEHUE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 7
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10 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
N Tema ypoka Konrtpoabubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorera [TOK
https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpPa
Ponb u mecto pusuku B

5 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKoOpeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
3 [TpuHuun oTHOCHUTENBHOCTH [ anumes. 1 bubnuoreka [IOK

I/IHepHI/IaJ'ILHLIC CUCTCMBI OTCUCTA.

https://m.edsoo.ru/ff0c3be8
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Ilepssbiit 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun

9 CYIEPIIO3UINH cuil. BTopon 3akoH bubmorexa HOK
5 https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon HetotoHa ju1st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsoKecTu. [lepBas kocMudeckas brmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna cinpommefpi){ npu }IBI/I)P;eHI/II/I bubnmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
Nmnynbc maTepuanbHOM TOUYKH,

14 CHUCTEMBbI MaTEPUAIILHBIX TOYECK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c41a6
UMITyJbca. PeakTUBHOE IBUYKEHHE
[TocTynarensHoe U BpanaTeabHOE

15 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cunebl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c43d6
PaBHOBECHS TBEPAOTO TeNa
PaGoTta 1 MOILITHOCTB CHUITBIL.

16 Kunernueckas sHeprusi MaTepuagabHON bubnunoreka [JOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUuun

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK

[loTeHumnanbHas SHEPTUs yupyro

https://m.edsoo.ru/ff0c461a
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ne(GopMUPOBAHHOW TIPY>KUHBI.
[MoreHumansHas HEPrHs TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMATIBHBIX CHJI C U3MEHEHHEM

bubmmoreka [{OK

18
MEXaHUYECKOW YHEPTUH CUCTEMBI TEII. https://m.edsoo.ru/ff0c478c
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU
JlaGopaTtopHnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C https://infourok.ru/
19 W3MEHEHUEM MEXAHMYECKOW SHEPTUU https://resh.edu.ru/
TeJIa Ha IPUMEPE PACTHKCHHS
PE3UHOBOTO JKT'yTa»
KonTtponsHas paboTa o Teme
20 «Kunemartuka. /luHamuka. 3aKOHBI bubmorera [IOK
’ ’ https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
21 KHHETHYECKOH Teopuu. bpoyHOBCKOE bubmorera [JOK
piH. bPOJH https://m.edsoo.ru/ffOc4dc2
newkenue. Jquddysus
XapakTtep JBHKCHUS U )
y https://infourok.ru/
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA.
22 M y https://resh.edu.ru/
0JICJIA CTPOCHHMS T'a30B, KUJIKOCTCH
U TBEPHBIX TEI
M https://infourok.ru/
acca monekyn. KonnuectBo
23 https://resh.edu.ru/
BemecTBa. [loctosHHas ABoraipo
24 TermoBoe paBHOBecue. Temneparypa https://infourok.ru/
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

https://resh.edu.ru/

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPrUuun bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
Ylaboparopead pabora https://infourok.ru/

28 «VcceioBaHue 3aBHCHMOCTH MEX/LY https://resh.edu.ru/
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€alIbHOM ra3e u ux bu6mmoreka [IOK
rpaduvIecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 criocoOnl e¢ m3menenus. KomuyaectBo bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UEALHOTO
raza

bubmuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc
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HeoOGpatumocTs nporeccoB B

bubmuoreka [JOK

34 .B i
HIPHPO/E. BIOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bubmmoreka [{OK
MAIlIUHBI https://m.edsoo.ru/ff0c600a

https://infourok.ru/

36 [ukn Kapuo u ero KIIJI https://resh.edu.ru/

3 5 https://infourok.ru/

37 KOJIOTUUECKHE TPOOIIeMBI httos-//resh.edu.ru/
TEIIOOHEPT €TUKHU bS. . .

38 O6o0matomuii ypok «MosiekysipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o Teme

39 «Monexymnspras ¢puszuka. OCHOBBI Bubmmorexa [IOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOCOJTFOTHAs! 1 OTHOCUTEIIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH Bubmmorexa LIOK

AYES- - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB kpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiybl. CoBpeMEHHbIE MaTepUAITbI
[1naBneHue U KpUCTATUTA3AIIHSL.

bu6mmoreka [JOK
43 V aenpHasg TeIIoTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 vy o
PABHEHHEC TEMIOBOTO bajarca https://m.eds00.ru/ff0c6820
DnexTpu3anus Tell. DICKTPUISCKUN
45 3aps. JIBa BUia SIEKTPUUECKUX brbmmorexa LOK
PAL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI))J'I OBOJIHUKH 3aK(I:H COXpaHeHUs bubnmorexa LOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsijia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUIECKAN bubnmorexa LHOK
Y ' p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB eKTpUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AJIEKTpUUYECKUX nojien. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 noJs. [Torenmuman. PasHocts bubmmorexa [OK
) A https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U TUIIEKTPUKHU B
50 aniKT f[)CTaTI/ILIeI([:KOM noljm bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
. bubmuoreka [JOK
51 6 . K
JICKTPOCMIKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOHIEeHcaTopa. DHEPrus 3apssKeHHOTO bubmorexa [IOK
: pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopatopHnas pabota "M3mepenue https://infourok.ru/

IEKTPOEMKOCTH KOHJIEHcaTopa"

https://resh.edu.ru/
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[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOIMMHUPOBAIBHOTO

https://infourok.ru/

o4 anmapara, CTpyiHOTO IPUHTEpa. https://resh.edu.ru/
DNeKTpoCcTaTUYECKas 3alluTa.
3a3eMIIeHHE AIEKTPOTIPUOOPOB
DNEKTPUUYECKUH TOK, YCIOBHUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK. https://infourok.ru/
55 Cuna Toka. Hanpspxenue. https://resh.edu.ru/
Conpotusnenue. 3akoH Oma it
ydacTKa [ernu
[TocnenoBarensHOE, TapaLICILHOE,
CMEIIAaHHOE COCMHCHHE
56 MPOBOAHUKOB. JIabopaTtopHas paboTa bubnmorexa [JOK
POBOA ’ patoprasp https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOTO COeAMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuoreka [IOK
Toka. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
bu6mmoreka [JOK
58 3ambikanue. JlabopaTtopHas padora
https://m.edsoo.ru/ffOc7ae0
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)
DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX )
https://infourok.ru/
METaJJIOB. 3aBUCUMOCTD
59 https://resh.edu.ru/
COTPOTHBIICHHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOJUMOCTh
60 DJEKTPUUCCKUHU TOK B BAaKyyMe. https://infourok.ru/
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CBouCTBa IEKTPOHHBIX ITYYKOB

https://resh.edu.ru/

[TonynpoBoAHUKH, UX COOCTBEHHASI U
IpUMecHast MpoBoauMocTh. CBOKCTBA

bub6mmorexa [{OK

61 p—~n-nepexoaa. IloynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
prOOPHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciuiaBax 3J€KTPOJIMTOB. bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTponun3
DIIEKTPUYECKUU TOK B ra3ax.

63 CamMOCTOSITENNbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«NEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN bubnnoreka [JOK
aneKTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHbiit ypok. KonTponbHast bubnuoreka [IOK
paboTa no Teme "DneKTpoAUHaAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O0oOmaronmii ypok bubnuoreka [IOK

no TemaM 10 xiacca

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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11 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Ipaxrieckie i[:;:eﬂlrlﬂ :)Ig:al:())l:;feﬂbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 ToKOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3anmoelicTBre NMpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1 https://infourok.ru/

BEKTOpa MarHuTHoU nuaykuuu. J/1C

https://resh.edu.ru/
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa

bubmmoreka [{OK

7 «HccnenoBanue sBICHUS
s . https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW WHTYKITHH
NHayKTUBHOCTB. SIBIEHUE
3 camouHaykiuu. 3J1C caMOUHTyKITUH. bubnuoreka [JOK
DHeprus MarHUTHOTO TOJISt KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHnueckune ycTpoicTBa U ux
MPUMEHEHHE: TOCTOSTHHBIE MATHUTBHI, https://infourok.ru/
9 3IIEKTPOMATrHUTHI, SJIEKTPOJBUTATEND, https://resh.edu.ru/
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
10 O6o06matomuii ypok «MarautTHoe bubnuoreka [IOK
noJie. DJIEKTPOMarHuTHasi HHAYKIUSD) https://m.edsoo.ru/ff0cab82
KonTtponsHas paboTa o Teme
11 «MarHuTtHoe 1oJIe bubmorexa HOK
' https://m.edsoo.ru/ff0cad58
DNeKTPOMarHUTHAS MHIYKLIHS»
CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
12 KoJieOaHus. YpaBHEHUE bubmorexa HOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu
JIaGoparopHas paboTa i
https://infourok.ru/
«HccnenoBanue 3aBUCUMOCTH
13 https://resh.edu.ru/

nepuoaa MaJibIx KoJieOaHMit rpys3a Ha
HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»
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Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B

14 UJCATLHOM KOJIeOaTeTbHOM KOHTYPE. bubmorexa LHOK
https://m.edsoo.ru/ff0cb820
AHAJIOTHUS MEKTy MEXaHUYCCKUMU U
JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU
®opmyna TomcoHa. 3aKoH
15 COXPAHEHHUS SHEPTUU B UJICATTbHOM brbmmorexa [OK
https://m.edsoo.ru/ff0cb9c4
KoJie0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarommx
KoJieOaHusx. BeIHYKICHHBIE
16 MexaHu4ecKre Kojebanus. Pesonanc. bubmorexa [IOK
https://m.edsoo.ru/ff0cbb86
BEBIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus
[Tepemennbid TOK. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTh
17 MEPEMEHHOTO TOKa. AMIITUTYTHOE U bubmorexa IOK
. https://m.edsoo.ru/ffOcbd34
JEUCTBYIOLIEE 3HAUEHHE CUIIBI TOKA U
HaMpsHKEHUS
Tpancdopmarop. [IpousBoactso, https://infourok.ru/
18 nepejada 1 noTpebieHne https://resh.edu.ru/
ANEKTPUYECKON SHEPTUU
YCTpoHCTBO U MIPAKTHYECKOE
19 MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA, bubnnoreka [JOK
reseparopa nepeMeHHOro Toka, https://m.edsoo.ru/ff0cc324
JTUHUH 3JIeKTporepead
OKONOTHYECKUE PUCKH MPH https://infourok.ru/
20 MIPOU3BOACTBE JIEKTPOIHEPTUH. https://resh.edu.ru/

KynpTypa ncnosib30BaHus
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3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bu6mmoreka [{OK

21 pacIpOCTPaHEHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana brbmmorexa [OK
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
HpuHIMIBL paTHOCBA3H 1 https://infourok.ru/
24 TeneBuaeHud. Pa3Butre cpencTs https://resh.edu.ru/
cBs13U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuoreka [JOK
Toueynslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpEeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
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IoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a

JIunzel. [locTpoenue nzodpaxeHuii B

30 muH3e. DopMyrna TOHKOH JIMH3BI bubmorera [JOK
- OPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
Jlaboparopmas pabora https://infourok.ru/
31 «MccnemoBaHne CBOMCTB https://resh.edu.ru/
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. ClI0KHBIN COCTaB i
https://infourok.ru/
32 6enoro ceera. Llpert. Jlaboparopnas h JIresh.ed /
paborta «Habmoaenne nucrnepcuu ttps:/iresh.edu.ru
CBETa»
33 WNnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuueckne mpuOOPHI M YCTPOUCTBA U https://infourok.ru/
35 https://resh.edu.ru/
yCIoBUS UX 0€30MacHOTO MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnnoreka [JOK
CIIelIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpaIlleHUE bubmmorexa [JOK
g P part https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMMIYJIbC PEISITUBUCTCKON
. bubnmuoreka [JOK
38 gacTullbl. CBS3b MAaCChI C SHEPTUEH U

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68
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Kontponsnas padora «OnTHka.

bubmuoreka [JOK

39 O i
CHOBBL CHCIVANIBHOM Teopitd https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTHY

40 ®ortonsl. opmyna [1nanka. Sneprus bubnuorexa [JOK
Y UMITyJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE

bubmmoreka [IOK

41 .0 A.T.
orodpperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE

42 BM‘HHJTeI(f‘Ha n(if)lq)cboma(btgema Bubnuorexa LIOK

g ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
HaBnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u .

44 MPAKTAYECKOE IPUMEHEHUE: Ettps :_me%u rgk'ru;
dboToreMeHT, (OTOIATIHK, tps:/iresn.edu.ru
COJIHEUHas OaTapesi, CBETOIUO/T

45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OTBITEL

46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [JOK

PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/ff0d0afa
W3nydyenue u normomieHue GoToHOB
i B ¢ bubnuoreka [JOK
48 MIpH Tepexojie aToMa C OJTHOTO YPOBHS

SHEPIrUM Ha Ipyrou. Buael criekTpos

https://m.edsoo.ru/ff0dOafa
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BoanoBEIe cBOMCTBA YacTHll. BOJIHEI
ne bpowuis. KopnyckyiisipHo-

bubmuoreka [JOK

49 BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3JTy4CHHE
OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

50 Pesepdopna o onpeneneHuio cocraBa bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYYCHUS
E:;;C;f::ngf;ﬂﬁzm B https://infourok.ru/
>1 panTroaKTUBHOCTH Ha JKUBEIE https:/resh.edu.ru/
OpraHU3MBbI
OTKphITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubmuorexa [JOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnan. ['aMmma-uzinydyeHue
DHeprus CBA3U HyKJIOHOB B siIpe.

SnepHble peaknuu. AnepHeIn
53 peaIfTop. I?IpO6J'IGMLI, HCII))CHCKTI/IBI)I, bubmorexa HOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTMYECKUE ACIIEKTHI SIEPHOU
SHEPreTHKU
DnieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHa. MeToabl HAOMIOACHUS U

54 perucTpaiuy 1eMEeHTapHbIX YaCTHII. bubnnoreka [JOK
Kpyrasbiii ctonn «®yHaameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoOJeucTBUA. EqnHCTBO
(bu3MUeCcKOU KapTUHBI MUpa»

55 Bun 3Be3nH0ro HeOa. Co3Be3aus, https://infourok.ru/

SAPKHUC 3Bé.3,Z[LI, IJIaHCThI, UX BUINUMOC

https://resh.edu.ru/
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https://m.edsoo.ru/ff0d1356
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IIpunaoxenne k OO0 COO

MAQY «COII Ne 32» Ne

10

nBrokenne. CoaHeyHas cUCTEMa

Comnure. CorHeuHas aKTHBHOCTD.

https://infourok.ru/

56 :

Ucrounuk sueprun CoJiHIla U 3BE3]1 https://resh.edu.ru/
3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI IIIaBHOU ]

57 nolc):ne)loljaaTeanocm. Bayrpennee Ettps :_me?]u rgk.ru;
ctpoenue 38€31. COBpeMEeHHbIE tps:/iresh.edu.ru
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q
Mineunen I1yte — Hama ["amakTuka. )

o https://infourok.ru/

58 Tlonoxxenue u nBukenne CosHIIa B h J/resh.ed /
lNamakTtuke. ['anaktuku. YepHsie ttps.//resh.edu.ru
JBIPHI B SIIPax TaTaKTHK
Bcenennas. Pazberanue rajgakTuk. )

T 5 https://infourok.ru/

59 eopus boibioro B3peIBa. hitns://resh.edu.ru/
PennkroBoe nznmydeHue. - : :
MeraranakTuka

https://infourok.ru/
60 Hepemennsie mpo06iieMbl aCTPOHOMUHT https://resh.edu.ru/
https://infourok.ru/

KonTtponbHas pabora «neMeHTHI

61 https://resh.edu.ru/
ACTPOHOMHUH U aCTPOPHUIUKIY
Oo6o61aromui ypok. Poibs ¢pusnku u .
aCTPOHOMHUU B 3)1,<1:())H0Mﬂqec$0171 https://infourok.ru/

62 ' https://resh.edu.ru/

TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
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IIpunaoxenne k OO0 COO
MAOY «COII Ne 32» Ne 10

YeJoBeKa
O6o6m1arommii ypok. Pons u Mecto https://infourok.ru/

63 (u3HKH 1 ACTPOHOMHUK B 1 https://resh.edu.ru/
COBPEMEHHOM HAyYHOU KapTUHE MUpa
O6o6maromuii ypok. Pob .

64 ¢buznueckoit Teggnn B (popmMHpOBaHUHI 1 EttDS :_me?]u r(d)k'ru//
Mpe/icTaBIeHUH 0 pU3NYeCcKOi ttps.//resh.edu.ru
KapTUHE MHUpa
O6o0maromuii ypok. Mecrto .

65 ¢buznueckoit Kalf})’fI/IHI)I MUpa B 0011eM 1 EttDS :_me?]u rgk'ru;
psiTy COBpEMEHHBIX €CTECTBEHHO- ttps.//resh.edu.ru
HAyYHBIX TPEJICTABICHUNA O IPUPOJIC

y https://infourok.ru/

Pe3epBHbIil ypok. MarauTHOE T0JIE.

66 5 1 https://resh.edu.ru/

JIEKTPOMArHUTHAsT MHTYKIIHS

PesepBubiit ypok. Ontuka. OCHOBBI https://infourok.ru/

67 crenHuaabHOH Teopun 1 https://resh.edu.ru/
OTHOCHUTEIIbHOCTH
Pesepnsrii ypok. KBanroBas ¢usuka.

68 DJIeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpopU3NKHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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Ipunioxkenne k OO0 COO
MAOY «COHII Ne 32» Ne 10

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka, 10 knace/ Msaxkuies I'.41., byxosueB b.b., CoTckuii
H.H. nox penakuueii [TapdentreBoit H.A., AkiimonepHoe
obmecTBo «3parenscTBO «lIpocBerieHue»

METOJINYECKHUE MATEPHAJIbBI IJIAA YYUTEJIS
https://infourok.ru/
https://resh.edu.ru/

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

https://infourok.ru/

https://resh.edu.ru/
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