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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOW MporpamMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuiickon denepanuy, peATN3YIOIINX OCHOBHEIE
00pa3oBarenbHbIE MTPOrPAMMBI.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESATEIHbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIPEAMETHBIM pe3ylbTaTaM
oOydeHHusl, a TaKXe YYUTHIBAET HEOOXOAMMOCTh pEaM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHbIMH IpeaMeTamu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENTU M3yueHUs (U3UKH HAa YpPOBHE CPEIHEro OOIero
o0pa3oBaHus, TUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0230BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI 110 r0j1aM OOyUEHHS;

e coJepkaHue yueOHoro npeamMera «Puznka» no rojgaM o0ydeHusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHax MPHUPOAbI, BHICTYyNas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XHMHEH, OHUOJIOTHEH,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TMOJIy4YeHHUS HOBBIX MaTe€pHaloOB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (PuU3MKM BHOCHUT OCHOBHOW BKJIAaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUW MPUMEHATH
HAYYHBI METOJI TO3HAHUSI IPU BBITMIOJIHEHUN UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHOBy Kypca ¢(u3uku aji1i YpOBHS CpeAHEro ooOuero ooOpa3oBaHUs
IOJIOKEH Pl HUAEH, KOTOpblE MOXHO paccMaTpuBaTh Kak MPHUHLHUIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesa eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mku
o0benuHEH BOKpPYr (GU3MUECKHMX Teopuil. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEanosiaraeT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTUYECKHUX MPHUIIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHUS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus ABISIOTCS (puznueckue Teopuu ((hopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOECHUSI (GU3HUECKON TeopuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
OPUHITMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIS OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUNA U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alldyd 3KCIEPUMEHTATBHOU AESTENbHOCTH O0YYaroIIUXCS.
Jis  6a3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMA CIMHCOK YYEHHUYECKHUX
MpakTUYECKUX paboT. BhIjeneHrne B yKa3aHHOM TMepedHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa30oBaTeNIbHOTO TMpollecca HUCXOAS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHaleHus: kabunera (¢usuku. Ilpu 5>TOM oOecrneunBaeTcss OBIAJCHUE
00y4JalmUMUC YMEHUSIMH TPOBOAWTh KOCBEHHBIC W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEHMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3agad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3a1aHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUYECKUX SBICHWH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOIEIH MJi CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu DPI'OC COO k MarepualibHO-
TEXHHMYECKOMY OOecleueHno Y4eOHOro mporecca 0a3oBbIi YpOBEHb Kypca
¢u3MKN Ha ypOBHE CpelHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KabuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKU TODKHO OBITH
HeoOXxouMoe J1abopaTopHOoe 00OpyJOBaHWE JJIA BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHUUYECKUX MPAKTUUECKUX padOT U JEMOHCTPAIIMOHHOE
o0opyaoBaHHE.

JleMoHCTpalMOHHOE  000pyJIoBaHHe (POPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBACT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMSI W3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
($yHIaMEHTANBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHE IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOIH30BAaHUU aHAIIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(POBHIX JTA00OPATOPHUH.

OCHOBHBIMU TETISIMU U3Yy4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTaTa H3YYCHHSI
OCHOB CTPOEHHS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

o (GopMHpOBaHHE YMEHHU OOBSCHATH SBJICHUS C HCHOJIb30BAHHEM
du3nYeCKrX 3HAHUHA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHHI.

JlocTmxeHne 3TUX Lenel 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO O0Iero o0pa30BaHMUS:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  O0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OoObACHEHMS] (PU3NYECKUX SBICHUA B TMPUPOJAE M JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pELIECHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3aanue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a/1a4uH;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTata;

e CO3JIaHME YCJIOBMM JJisi pPa3BUTHS YMEHUIN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Peanu3zanusi BOCHIUTATEIBLHOIO MOTEHINAIA YPOKOB (YPOUHOM AESATENBHOCTH,

ayJIMTOPHBIX 3aHATHA B paMKax MaKCHUMAaJIbHO JOIYCTUMOHN y4eOHOUW Harpys3kw)
Ipea1yCcMaTpUBAET:

e MAKCHMMAJbHOE  HCIOJb30BaHHWE  BOCIUTATENbHBIX  BO3MOKHOCTEH
cofiepkaHusi y4eOHOro mpeamera A (popMHpOBaHHUS y OOYyHArOIIUXCS
pOCCHICKUX TpaJAUIIMOHHBIX JTyXOBHO-HPaBCTBEHHBIX u
COILIMOKYJIBTYPHBIX IIEHHOCTEH, pOCCUIUCKOI0 HCTOPUUECKOTO CO3HAHUS HA
OCHOBE HCTOPHUYECKOIO IMPOCBELIECHUS; MOA00pP COOTBETCTBYIOILIETO
COJEp)KaHUsl  YpOKOB, 3aJaHMWii, BCIOMOTATEJIbHBIX  MaTEpUAIOB,
MPOOJIEMHBIX CUTYAIIHH JJIsl 00CYKICHUH;

¢ BBIOOp METO/IOB, METOJIMK, TEXHOJOTUM, OKAa3bIBAIOIIUX BOCIIHUTATEIHLHOE
BO3/IEHCTBHE HA JINYHOCTh B COOTBETCTBUM C BOCIUTATEIBHBIM HJI€ATIOM,
LENbI0 U 3aJadyaMH BOCTIUTAHUS, LEJIEBBIMU OPUEHTUPAMH PE3yJIbTaTOB
BOCIHUTAHUS; peaJH3alUIi0 TMPUOPUTETa BOCIHUTAHUA B  y4eOHOU
TeSITeIbHOCTH;

o TMpHUBJICYECHHE BHUMAHUS OOYYaIOIMIMXCA K LIEHHOCTHOMY AacHeKTy
U3y4aeMbIX Ha ypOKax MpPeIMETOB, SIBJICHUN U COOBITUN, MHUIIMMPOBAHUE
00CYX/IeHHH, BBICKA3bIBAHUM CBOETO0 MHEHHsS, BBIPAOOTKHM CBOETO
JUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITUSAM, SIBJICHUSIM, JIULIAM;

e TPUMEHEHHUE WHTEPAKTUBHBIX bopm yqeOHOM  paboThl  —
MHTEJJICKTYyalIbHBIX, CTUMYJHPYIOIIUX IO3HABATEIbHYI0 MOTHUBALHIO,



UTPOBBIX METOJIUK, TUCKYCCHH, TAIOIINUX BO3MOKHOCThH MTPHOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHBHOTO JUAJIOTa; TPYNIIOBOM pabOTHI, KOTOpas yYUT
CTPOUTH OTHOIICHMS U JICMCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIUICHUS;

o TOOYXIeHHE OO0ydYarommxcs COONIONaTh HOPMBI TIOBEIEHUS, IpaBUIIa
OOIEHNsT CO CBEPCTHHKAMHU U TIEAArOrHYeCKUMHU  paOOTHUKAMH,
COOTBETCTBYIOIIME  YKIaAy  0OmeoOpa3oBaTeIbHOW  OpraHU3AINH,
YCTaHOBJICHHUE U MOICPKKY JOOPOKEIaTeTbHON aTMOC(hEpHI;

e OpraHMW3aIMI0 HACTaBHUYECTBA MOTHBHUPOBAHHBIX H 3PYyIUPOBAHHBIX
oOyJaromuxcsi Hajl HEYCIeBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0CcOOBIMU 00pa30BaTEIBHBIMU MOTPEOHOCTSIMHE, JAFOIIETO O0YUYaIOIUMCS
COIMAJILHO 3HAYMMBIN OIBIT COTPYTHUYECCTBA U B3aUMHOM TTOMOIITH;

e UVHUIMUPOBAHWE U TONICPKKY HCCIEIOBATEILCKONH JCSITENbHOCTH
oOyJaromuxcs, TUIAHHPOBAaHWE W BBIMOJIHCHHE WHAWBUIYAIBHBIX U
IPYNIOBBIX TPOEKTOB BOCITUTATEILHOM HAITPABICHHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) HAa YpPOBHE CPEIHEro OOIIEero
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

@usuka — Hayka O mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPHUPOIBI.
OKCTIEpUMEHT B (PHU3UKE.

MogaenupoBanue ¢u3nyecKux SIBIEHUM M mporieccoB. HayuHble TMmoTesbl.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHUHBI
MHPa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrokeHue. [padukn
3aBUCUMOCTH KOOPJAWHAT, CKOpPOCTH, YCKOPEHHUs, IIYTH M NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIIbBHOW  TOYKU 11O
OKPYHOCTH C MOCTOSIHHOW MO MOIYJIKO CKOPOCTBIO. YTIIOBAask CKOPOCTh, IMHENHAS
ckopocTb. [lepuon u yactora obpauieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC MEpEIavuu.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmronenue nBukeHusi Teja, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO JIBHXEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOUAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM IPU PAaBHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOMU )KUIKOCTH.

W3y4yenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUTA MaTepUAIIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1191 MaTepUalIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHME MACC B3aMMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Y cioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

HccnenoBanue yClaOBUM pPAaBHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILLCHHUS.

Tema 3. 3akonbl COXpaHeHUA 6 MeXaHUKe

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [ToTrennmansHas SHEPTHUs yIpyro
nedopMupoBaHHON  mpyxusbl. lloTeHuumanbHas  SHeprus Teida  BOIM3U
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHW4YECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u paOOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Pasnen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWXKEHHUS U
B3aHUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX Mozenel. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpPUM HJACaIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO JBHXKEHUs uvacTull rasza. Illkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

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

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mopaenb, nuroCTpUpyronias IpupoAy JaBiIEHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoaunaMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiamuectBo temnoTsl U pabota. BHyTpenHsis
DHEPrusl  OAHOATOMHOIO  HWJEalbHOrO0  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeNIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTh NpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammuHax. KoahduUmmeHT moae3Horo
nevictBus TtemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM MOJA JAEWCTBHEM CXATOTO BO3/AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHune BHYTpEeHHEH SHEprun (TeMIiepaTyphbl) Tejla Mpy Terionepeaaye.

OnbIT 1O anuabaTHOMY paCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YaenpHas TemoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBiaeHue u
KpUcTayuM3anus. Y aelibHas TerioTa miasieHus. CyOaumanusi.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHHUYeCKue yCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIICTBa HACBILLICHHBIX IAPOB.

Kunenue npyu moOHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHns BIAKHOCTH.

HabGnronenue HarpeBanust u MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHIA 3JIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KynmoHa. ToduedyHbI 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mosie. Hampsok€HHOCTH  3yieKTpuueckoro mnojs. [IpuHoun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B SJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpuyeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: DSIJIEKTPOCKOII,
JIEKTPOMETP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzaumMopelicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKA.
Hcroynuku Toka. Cuina Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. YAEIbHOE COMPOTHUBIECHUE BELIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHNE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAasi  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAIUIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u IIPUMECHAs MIPOBOJIUMOCTh
noJIynpoBOoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMAIUS. DICKTPOJIN3.



OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUaAIa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe OBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Habmonenue snexrposnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTMH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JIUCCOLMAINS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET WM JApPYrHe), IBUTaTeilb BHYTPEHHEIrO
CropaHusi, naponasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YHCJI€ HaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArpPEBaTEIbHbBIC npuodOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTMHa JMHUA MarHUTHOU
VHIYKIWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JBUKeHHE 3apsyKEeHHON YacTHUIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAKW. OJIEKTPOABIKYIAS CWia HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

Buxpepoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIXKYIIAsA  Ccuja
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON UHAYKIIHAH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuox, wacrora, amrmumtyaa u Qaza KojgeOaHU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHType. AHANOrus MeEXAy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

ITpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlponsBoacTso, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabGmnronenue pesonanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEeMEHHOTO0 TOKa B IENH W3 MOCJIEA0BaTEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

MexaHndeckrue BOJHBI, YCIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepedHble YW TPOJOIBHBIE BOJIHBI.
WnuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOISpU3anus, JUPPaAKIIS,
unTepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTpPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi OUAarHOCTUKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
YaCTOTON KOJeOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Mospu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieHus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MoOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CiioXHbIN cocTaB 0eoro ceerta. Llger.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHue W ONTHYEeCKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUi B
coOMparoIIMX U paccenBaloIuX JuH3aX. Dopmysa TOHKOW JTHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMOonMHEHOE pPAcHpPOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmnm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOmronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHnue rnokasaress NpeJIoMIICHUS CTEeKJIA.
HccnenoBanre CBONCTB M300pakKeHUN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panvipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ SHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHITelHA Ui PoTtorddekra. «KpacHas rpaHuiia»
doTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoddekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHUIO 0 -4acTHLI.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPruM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJu3M.

CIOHTaHHOE U BBIHYKJICHHOE U31yYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha0nronenue nuHeyaThIX CIEKTPOB U3IIy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tormsl.

Anba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepnele peakunu. [lenenue u cuHTes aaep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CHeKTpaiabHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TIJABHOM IOCJIENOBAaTEIbHOCTH. BHYTpeHHee CcTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CosiHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
rajgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeuKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGnronenusi HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpe/eNIeHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpOHOMHUM B HIKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTU YeJIOBEKA, POJib U MECTO (DPU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUM Hay4HOU KapTHHE MUpPA, POJIb PU3NYECKON TEOpUn
B (QOpMHUPOBAHMU TMPEACTABICHUN O (U3MUECKOH KapTUHE MHpaA, MECTO
bu3nueckoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEACTABJICHUM O PUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUN, NPU3HAKK TMOJ0OUS TPEYroJIbHUKOB,
ompeielIeHUE TUIONIAIN ITOCKUX GUTyp  00BEMA TelL.

buonoeus: snektpuueckue SBICHUS B SKUBOW Mpupoje, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUSA B KUBOW MPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
oOpa3oBanusi (0a30BbIi YPOBEHB) MOJDKHO OOECIEYUTH TOCTHKCHHE CIIEAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenMera «Du3nukay TOHKHBI
OTpaxkaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YO€XJAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEILHOCTH B MPOIECCE pEeAM3allii OCHOBHBIX HANpaBICHUUN
BOCIIUTATEBHOUN ESITENLHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HUHCTUTYTAaMHU B COOTBETCTBHHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;



5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oymymei mpodeccuu 1 pearTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 0OOpPa30BaHUIO M CAaMOOOPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaAHUS 1IeJIed YCTOMUUBOrO pPa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE MMEIOITNXCSI 3HAHUH 10 (PU3HMKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHHUS;
BBISIBIISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU ITOHATUSMHU U METOIAAMHU
buznueckoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTU
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOIOB pELIeHHUs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IUyHbIX
METOJIOB MIO3HAHUS;

BJaJE€Th BHUAAMH JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IPH CO3AaHUN YUEOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHUs, HAXOAUTh apryMEeHTHl sl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pPa30BATEIBHOMN
JeSITeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MHGOPMAIUU (PU3NUECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISATh IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3INYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 Cc coOmoeHMeM TpeOOBaHUIl ASPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPABOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEp>KaHUS B Ppa3IUYHbIX (hopmarax c
y4€TOM HazHa4YeHHUs UHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAsi ONITUMAIIEHYIO
dbopMy npeacTaBIeHNS U BU3yaTH3aIIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
OCYHIECTBJISITh OOLIEHWE HAa YypoKax (QU3UKK U BO BHE-YPOUHOH
NEeSATEeIbHOCTH;



pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPECTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpeieNiaTh pojaud € y4E€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001t pe3yNbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE NPOEKTHI, OLEHWBATh WJAEH C TMO3ULUHUH HOBH3HBI,
OPUTHHAIIBHOCTH, NIPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

Pery/siTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM U acCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KAaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON paboThl C Y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAULMHM B 00JacTu
(pU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJ€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX pPE3YJIbTAaTOB U
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pelIeHus;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIESITEIEHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHMs Yy OOydarONIUXCs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEJICKT, IIPEAMOIaTr AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHWE, CIIOCOOHOCTh AaIamnTUPOBATHCA K
YMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K OCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIMOHAIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpLHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;



pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHHS BEIIECTBA U
ANIEKTPOJUHAMUKHK:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIIHS,
B3auMoecTBue Ten, auddy3us, OPOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIESHUH ), TETNIOBOE
paBHOBecHE, UCIapeHue, KOHACHCAIlUs, MJIaBJIIEHUE, KPUCTAJUIM3allUs, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHNE JABJICHUS I'a3a IPU €ro HarpEBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B H30Ipolieccax,
IIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHia,
UMITYJIbC T€Jla, KHHETHYECKasi SHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE NaHHYIO (DU3UYECKYIO0 BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCHIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOr0 JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTaTeNsl; MPH OMHCAHUU
IPaBWJIBHO TPAaKTOBAaTh (U3UYECKUNH CMBICH HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHHsI W €IUHUIbI, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYHUHAM;

OMUCHIBATh U3YUECHHBIE IJEKTPUUECKHE CBOMCTBA BEUIECTBA U ANEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
IIEKTPUUECKOE I0JI€, HANPSKEHHOCTD MOJIs, MOTEHUUAJ, pa3HOCTh MMOTEHLNAAJIOB,;
0Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EIUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEIUUYHMHY C APYTUMH BEIMUYUHAMY,

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEpruu, 3aKOH COXPAaHEHHs HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS WHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoM, MEepBbIi 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOT0 3apsna, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, M[pUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBINOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SIBICHUH W
IIPOLIECCOB € HCIIOJIB30BAHUEM IIPSMBIX U KOCBEHHBIX H3MEPEHUH, IIPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcHpoBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B
BUJIE TaOIMIL U IrpauKOB, AEJIATh BBIBOJBI 10 PE3YJIbTaTaM MCCIICJOBAHMS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB U J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHL,
HEOoOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHUBATh PEAJbHOCTH
IIOJIyYEHHOT'0 3Ha4Y€HUs (PU3UUECKON BEIUUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTMH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHON MHGPOpMaIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIydaeMyto HH(POPMAILIHUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaAMHU U TEXHUYECKUMU



yCTpOMCTBaMH, JUJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yjbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHM, B INPAKTHUYECKOW IEATEIBbHOCTH JIIOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nYECKON KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOU (DPM3UKH: IJIEKTPUUYECKasi MPOBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTepdepenus, audpakuus W TOMApPU3ALUS  CBETa, JUCHEPCUs CBETa,
doToanextpudeckuii 3hdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CIHEKTpa aromMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHAas

PaaOaKTUBHOCTB;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Yysl (DU3NYECKHUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNITHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3WUYECKUI
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEJINYMHAMU;



ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciaia, SHEPTrus CBI3U
aTOMHBIX SI7IEp, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (PU3UUECKUA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHWTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXPAaHEHUsl SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O00JACTH)
IIPUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO MOJIsi MPOBOIHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath mpobOiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (M3UUECKUX BEIIWYWH, PU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, JenaTh BEIBOBI IO pE3yJIbTaTaM MCCIIECOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW W MPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB MU JIA0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEOOXOUMbIE NIl €€ pelleHUs, NMPOBOAUTh Pacué€Thl M OLICHUBATh PEaJbHOCTH
MOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATDH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MaCHOr0 MCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBECHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpEeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAECMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| ®usuka — Hayka o npupoje. Hayuneie 1 bubanorexa [HOK
METO/IbI IIO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Posb 1 mecTo ¢pusuku B popMupoBaHuU
2 COBPEMEHHOM i)a HOM Kq:l IT)I/IHII; MHpa, B 1 bubmorexa [TOK
p . v P \,p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITETbHOCTH JIOICH
Mexanudeckoe nBuxeHrne. OTHOCUTEILHOCTD
3 MEXaHM4EeCKOro JABMKeHus. [lepemenienne 1 bubmorexa HOK
FHep ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPAMOINHENHOE NBUKECHUE 1 buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE PSAMOIUHENHOE 1 bubmmoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢
6 CBoOomHoe majieHne. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO MAaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonunerinoe npmxenue. [[Brmxenue | bubmuorexa [JOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHocuTenbHOCTH | anues.
8 HMuepuuanbable cucteMbl orcueTa. IlepBriil 1 buGnnorexa LIOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
9 Macca tena. Cuna. [lpunuun cynepno3unuu | bubanorexka HOK

cuit. Bropoit 3akon HeroroHa st

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUAIbHON TOUYKHU

10 Tperuii 3akoH HeroTOHA 119 MaTepraIbHbBIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroreHus. Cuna bubmmoreka [JOK
TsbKecTH. [lepBast kocMHuYecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.ru/fl0c3el 8
Cuna tpenus. Koaddunment tpenns. Cuna
13 COHpOTI:IBHeHHH Hpql)/lq)I[BI/I}KeHI/II/II) Tea B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
[TocTynarenbHOe 1 BpaniaTebHOE TBUKEHHE
14 a0COMIOTHO TBEPAOTO Tella. MOMEHT CHIIBI. bubmmoreka [JOK
[Ineqo cumel. YcnoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MmaTepualbHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMIynbe cuibl. 3aKOH bubnuoreka [JOK
COXpAaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
PabGora 1 momHocTh crnbl. Kunernueckast
16 9Heprus MaTepuaabHOW TOUKH. Teopema 00 bubmmorexa LHOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHUYECKOW SHEPTUU
[TorenumansHas sueprus. [loreHmansHas
17 SHEPTHs YIpyro aeGpopMUPOBAHHON bubanorexka HOK
npyxuHsbl. [loTeHManbHas SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIIU
[ToTeHumanbHble U HETTIOTEHIIUAJIBHBIE CHUIIBI.
18 CBs13b paOOTHI HETIOTEHITUATIBLHBIX CHJI C buGnnorexa LIOK

H3MEHEHHEM MEXaHHISCKOM OHEpPIrun

https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

19

JlaboparopHas pabota «lccrnenoBanue cB3U
pabOThI CHITBI C K3MEHEHHUEM MEXaHUYEeCKOU
SHEPI'HHU Tella Ha IPUMEPE PACTSHKECHUS
PE3UHOBOTO JKI'YTa»

20

KonTtponbnas padota mo teme «Knnemaruka.
Jlunamuka. 3aKOHBI COXpaHEHMSI B
MEXaHUKE

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YacTHI] BelecTBa. Moienu CTpoeHHs Ta30B,
KUJKOCTEH U TBEPABIX Tell

23

Macca monexyi. KonnuecTBo BeniecTsa.
[TocTostnuas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYCSCKOM OHCPIUur ABHUIKCHUS MOJICKYIJI.
Ypasnenue MenaeneeBa-Knanelipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabora «McciaenoBanue
3aBUCUMOCTH MEX]y MapaMeTpamMu
COCTOSIHUS pa3pEeKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omnponecchl B eaqbHOM ra3e u ux

Bbu6nuoreka [JOK

29
rpagudecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TEpMOAUHAMUYECKOU
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubmuorexa [JOK
KonudaectBo temnotel u pabota. BHyTpeHHSs https://m.edso0o.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aJbHOTO Tra3a
31 Bunael renonepenaun bubmmorexa [OK
A pe https://m.edsoo.ru/ff0c5c36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TEmIOTHI pu TEIIonepeaye bubmmorexa [TOK
. p peAate. https://m.edsoo.ru/ff0c5c36
AnmabaTtHbIi poriecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubanorexka [HOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0c5efc
14 HeoOpaTtumocTs npoiieccoB B IpUpo/Ie. bubmmoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI1/1 remoBoit bubmuorexa [JOK
MalllAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOrHYecKre MpodIeMbl TEIIOHEPTeTHKU
13 O6o0matromuii ypok «MonexkysipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [TOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKH
40 [TapooGpazoBaHue U KOHICHCAIHS. bubmmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
A1 AOCOJIFOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK

BOo3ayxa. HacelenHslii map

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB

Bbu6nuoreka [JOK

42
KpuCTauoB. JKUJIKHe KpUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbI
43 [1naBnenue u Kpuctaym3anus. Y 1enbHast bubmmoreka [IOK
terutoTa miaBneHus. Cyonumanust https://m.edso0o.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHUE TEIIOBOro OajaHca
PABHEHHE TEIIoBor " https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Ten. DIEKTPUIEeCKUH 3aps. bubanorexa HOK
JIBa BU1a DIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUANEKTPUKU U
46 n(fn HOBO H;KI/I 3aK(I))H COXpaHEHUs bubmmorexa [TOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsijia
47 B3anmopeiictBue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
To4euHblil JIEKTPUIECKUI 3apsia https://m.edsoo.ru/ff0c6ce4
Hanps>k€HHOCTB IEKTPUYECKOTrO MOJIS.
48 [IpuHIMI cynepno3uuuu 3IEKTPUIECKUX bubmmorexa [JOK
P VH yHep B .. P https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsKEHHOCTH
49 Pabota cui 31eKTpoCTaTHIECKOTO OIS, bubanorexka HOK
[Torennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUAJIEKTPUKH B
50 3J'IpeKT I(iCTaTI/I‘I::ZKOM noIJ)w buommorexa LHOK
p ] https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
Bbu6nuoreka [JOK
51 OnektpoéMkoctb. KoHneHncaro
P A p https://m.edsoo.ru/ff0c7126
5 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "M3mepenue
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3EKTPOEMKOCTH KOHJIeHcaTopa”

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anUTa. 3a3eMIICHUE 3ICKTPOIPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa jy1st yyacTka Lenu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIAaHHOE COeTMHEHHNE TIPOBOTHIKOB.
JlaGopaTtopHnas pabora «3yueHue
CMEIIAHHOTO COSAMHECHHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PabGoTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKA.
3akoH [[xxoyns-Jlenma

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)

BHGKTpHHGCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnas pabora «M3mepenne I/C
WCTOYHHKA TOKA U €T0 BHYTPCHHETO
COITPOTHUBIICHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTh COIIPOTUBJICHUA
METAJIJIOB OT TEMIIEPATYPBhI.
CBepX1poBOANMOCTh

60

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX MYYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
MpUMECHas MPOBOAUMOCTh. CBOMCTBA p—n-

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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nepexoa. [loaynpoBoAHUKOBBIE TPHOOPEI

DJIEKTPUUYECKUI TOK B pacCTBOpax U

6 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [JOK
DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

. . bu6mmoreka [IOK
63 CaMOCTOSITENTbHBI U HECAMOCTOSITENIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [1nasma
DneKTpuuecKre mMpuOOpsl U yCTPOMCTBA U UX
64 1} aKTqucxoe 1| I/II)MGHSHI/IG }il zBlzma 1 bubmorexa [TOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubmuorexa [JOK

65 O6o0maromuii ypok «JIEKTPOINHAMHUKA 1 hitps://m.edsoo.ru/f0c88be
KoHnTtponbHas pabota mo Teme

66 «Qnekrpocraruka. [loctosHHbIN | bubmmoreka [JOK
3JIEKTPUYECKHI TOK. TOKH B pa3uyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBublit ypok. KonTponbHas pabora no | bubmmoreka [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. Q000NN YPOK IO ) bubanorexa [HOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
ITocTosHHBIE MATHUTHI U UX
| B3aumoieiicTBue. MarautHoe nose. Bektop 1 bubnuotexa [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHYKIAU
MarauTHO€E 1oJIe MPOBOIHUKA C TOKOM.
2 OnrsIT Opcrena. BzauMoneiicteue 1 bubmmorexa LOK
p ) https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlaGopatopnas pabora «M3yueHue 1 | Bubmuotexa [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C
4 tokoMm. Cuita Amniepa. JlabopaTopHasi paborta | 1 bu6nuoreka [IOK
«HccnenoBaHue neUCTBUS IOCTOSIHHOI'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
5 JIBUK cs 3apspKeHHyYIo yactury. Cuia 1 bubmmorexa [OK
ymyto P yIo Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DJnieKTpoMarHuTHas MHaykuus. [Totok
6 BEKTOpa MarHuTHOW uHAYKuu. IJC |
WHJYKIHAU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuu Gapanes
7 Jlaboparopnas padota «VccrnenoBanue | 1 bubmmoreka [JOK

SIBJIICHUSA BHGKTpOMaFHPITHOﬁ HUHAYKOUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIE€HNE CAMOUHAYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MAarHUTHOTO
MOJIsl KaTYIIKU ¢ TOKOM. DJIEKTPOMArHUTHOE
moJie

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoMCTBa U UX IIPUMEHECHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHL], NHIYKIIMOHHAS I1€Yb

10

O6o6maromuii ypok «MarauTHoe moJe.
DneKTpOMarHuTHast UHIYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa nmo teme «MarautHoe
noJie. DNeKTPOMarHuTHasi UHAYKLIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKIE KOJIeOaHMUS.
I"apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPTUU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas padota «VccrnenoBanue
3aBUCHMOCTH MEPUO/Ia MAITBIX KOJIeOaHuU
rpy3a Ha HUTHU OT JUITMHBI HUTH U MaCChl
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJaIbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHWYECKUMH U 3JIEKTPOMATrHUTHBIMH
KoJIe0aHUAMHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
OHCPIHUU B UACAIIBHOM KOHe6aTeHBHOM
KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBienne 0 3aTyXalONMX KOJIeOaHUSX.
BreinykaeHHbIe MEXaHUYeCKue KoJieOaHusl.

bubmunoreka LIOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMAarHUTHbIE KojeOaHus
IlepemenHsbIil Tok. CHHYCOUJAIBHBIN
17 IIEPEMEHHBII TOK. MOIITHOCTh NEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYJTHOE U JE€HUCTBYIONIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpediieHne IEKTPUICSCKON YSHEPTHH
YCTpolCTBO M MPAaKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TeHEpPATOpa bubmorexa [OK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeaay
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposHepruu. KyneTypa ucnonab3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuyeckue BOJIHBI, YCIOBHS
)1 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacnpoCTpaHEHHUs U JIJTNHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricota Tona. Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc
7 DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U bu6nuoreka [IOK
ckopocTs. [lIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paUOCBSI3U U TEIEBUACHUS.
PazButue cpencts cBsazu. Paguonokamus
25 Kontponbnas padota «KonebaHus v BOTHBD bubmorexa [JOK

https://m.edsoo.ru/ff0cc618
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[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA B

26 OJTHOPOHOU cpene. TodyeuHbIif HCTOYHUK bubnnorexa LIOK
p pexe. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHUH B TIIOCKOM bubmorexa [IOK
| P p https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonHOE BHYTpEHHEE
28 orpakenue. IIpenenbHBINA yTo NOJIHOTO bubmmorexa [OK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
79 Jlaboparopunas pabota «3mepenue bubmmoreka [JOK
MOKA3aTels MPEITOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 @opMya TOHKOU JIMH3BL. Y BETUYECHUE bubmmorexa LIOK
pMY ’ https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaGopatopnas pabora «MccnenoBanue
CBOMCTB M300pKEHUN B IMH3AX)
Jucnepcus ceera. CIoKHBIA COCTaB OEII0TO
32 cgera. [[Ber. JlabopaTopHas pabota
«HabnroieHne qucriepcuu CBeTa
13 WnTepdepennus creta. Audpakius ceera. bubmmoreka [JOK
Judpakuronnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckne MpuOOPHI U YCTPOUCTBA U
YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
. bubmuoreka [{OK
36 MexaHukd. [locTynaTel crienuanbHON TEOpUHr

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPCMCHHOCTH.

Bbubmunoreka LIOK

37
3aMeIJIeHHe BPEMEHH M COKpAIIEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C DHEPTHUEH U bubmorexa OK
Hbk P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl TOKOS
19 Kontponbras padota «Ontuka. OCHOBBI bu6nuoreka [IOK
CIIEIMATIbHON TEOPUH OTHOCUTEITBLHOCTI) https://m.edsoo.ru/ff0cf6£0
40 ®otonbl. opmyna [Tnanka. Dueprus u bubmmoreka [JOK
UMITYJTBC (POTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpsiTHE U HccnenoBanue Gporodddekra. bu6nuoreka [IOK
OmnpiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddekra. YpaBHeHHE
42 Oiiamrelina s potodddexra. «KpacHas bubmorexa OK
g F@P https://m.edsoo.ru/ff0d015¢
rpanuna» Gotordpdexra
43 Hasnenue ceera. OnbiTe [1. H. JIeGenena. bubmuoreka [IOK
XUMHYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoNuCTBA U MIPAKTHUECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOIATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme «JIE€MEHTBI bubnuotexa [JOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [IOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJieIb aToMa
bubmunoreka LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
43 Wznyuenue u nornomienre GpOTOHOB NpU bubmmoreka [JOK

Mepexojie aToMa ¢ OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Buasl ciekTpos

49

BonHoBEIE cBOiicTBa yacTull. BoIHEI e
Bpoiinsa. KopnyckynisspHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunio cocrasa
PaaNOAKTUBHOTO U3TYyYECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3IydCHHSI.

Brnusinue paguoakTUBHOCTH Ha KUBbIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI.
Anbda-pacnag. DIEKTPOHHBINA U
MMO3UTPOHHBINA OeTa-pacman. ["amma-
U3ITy4yeHue

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
peakumu. SnepHslit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIICPHOM HEPTETUKHU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeToIbl HAOMIOACHUS U
pPErucTpaluy JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EAHCTBO usnueckoit
KapTUHBI MUPa»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3Bé3£[BI, IIJIaHCThI, ©X BUAUMOC IBUKCHUC.
CosHeuHas cucrema



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

56

Comnnaue. ConHeuHast aKTUBHOCTb. MICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITTaBHOM ITOCJIEA0BATEIILHOCTH.
Buytpennee ctpoenue 38é31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

58

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. I'anaktuku. YEpHbIE ABIPHI B
s1pax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0maromuii ypok. Pois dusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAJIbHON M THYECKOM
cdepax AeITeTbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Poibs u mecto pusnuku
Y aCTPOHOMHH B COBPEMEHHON HAYYHOM
KapTUHE MHpa

64

O6o0maromuii ypok. Pons ¢puzmndeckoit
Teopur B (POPMUPOBAHHH TTPEJICTABICHHUHA O
(hU3UIECKON KapTHHE MUpPA

65

O6o06maromuit ypok. Mecto ¢puzndeckoi




KapTHHBI MUpPa B O0IIEM Psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUH O
pupoe

PesepBHbIil ypok. MarautHoe mnoie.

66 1
DneKTpoMaruHuTHast UHIYKIUS
67 Pe3epBHbIit 3:p01<. Ontrka. OCHOBBI |
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBanroBas ¢puzuka. | bubmmoreka [JOK
DeMEeHTHI aCTPOHOMUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. nox
penaxiueit [TaphenteeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» Gusuka, 11 xrace/ Msaxumes I'.4., [Terpoa M.A., Yronsaukos O.C. u
npyrue, OOIIeCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;

AxnnonepHoe obmiectBo «M3aarensctBo «IIpocBemienue»

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
®dwusuka. 10 xknacc. CoopHUK 3a1a4 (6a30BBII)

JInnus YMK: ®uzuka. Msikumes ['.4. (10-11) (ba3zoBbriit)
Astop: 3abonorckuit A.A., Komuccapos B.®., [TetpoBa M.A.
®dusuka. 11 kmacc. COopHUK 3a1a4 (6a30BbIN)

Jlunus YMK: ®uzuka. Msikumies ['.4. (10-11) (bazoBebrit)

ABtop: 3abonorckuii A.A., Komuccapos B.®., [TetpoBa M.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
http://www.childfest.ru

http://unk.futuredyou.ru
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