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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelibHbIE MPOTrPaMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
oOydeHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIPEAMETHBIX
cBA3ed (U3MKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro oOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YpOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojnepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaM oOyueHusl.

dusuka Kak Hayka O Hambojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpeAeNiseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
N3ydyenne ¢Gu3MKHM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcs, B (opMupoBaHHE YMEHUM MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCcMaTpuBaTh KaK MPHHLMIBI €ro
OCTPOEHUS.



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

Hoesa eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3MKu
o0benuHEH BOKpPYr (GU3WUECKHMX Teopuil. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEanosiaraeT HCHOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYEeCKOW HayKH, OCMBICICHHE CBA3M Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

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

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a TakXke OOCYXIeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIEero
o0pa3oBaHus ABISAIOTCS (puznueckue Teopuu (hopMUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEeHUS (GU3HUECKOM TeopUuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOJE, TpaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIS OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldyd IKCIEPUMEHTATBHOU AESTENBHOCTH O0Yy4YaroIIUXCS.
s 6Ga3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOphIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMHA CIHCOK YYEHUYECKUX
MpaKTUYECKUX paboT. BhIjeneHrne B yKa3aHHOM TMepedHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa3oBaTeNIbHOTO TMpollecca HUCXOAS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunHera (¢usuku. Ilpu 53TOM obOecmeunBaeTcss OBIAJCHHE
00y4JalmUMUC YMEHUSIMHU TPOBOAWTh KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

Bonpioe BHUMaHWE yAENACTCS PEUMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3agad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3a1aHHON (PU3NYECKON MOEIIbIO, TTO3BOJISIIOLIUE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W UHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIIIOTCS 3a/laHUs Ha
oOBsICHEHHE TPOTEeKaHUs (U3MUYECKUX SBICHUH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOJEIH AJii CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu DPI'OC COO k MarepuaibHO-
TEXHHMYECKOMY OOecCleueHno Y4eOHOro Tmporecca 0a3oBbI YpOBEHb Kypca
¢bu3MKKN Ha ypOBHE CpeHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (PU3MKU TOHKHO OBITH
HeoOXouMoe J1abopaTopHOoe 00OpyJOBaHWE JJIA BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpallMOHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBAECT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 000OpynOBaHHME IS YYCHHUECKHX MPAKTUYCCKUX padoT
dbopMupyeTcs B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCTIOIH30BAHNU AHAIIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(POBHIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
U3yYEHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
COCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

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

o (¢opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BAHHEM
du3nYECKUX 3HAHUIA U HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE TPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHHA.

JlocTxeHne 3TUX Lene 00ecrneuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e mpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(YU3HKHY;

e (dopMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS I
OObACHEHHUS] (PU3UYECKUX SBJICHUW B TMPUPOJAE U I IPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEILICHUS pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
duznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4uH;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIMUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W TMPOBEACHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHalIM3a W HHTeprpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTta;

e CO3JIaHHE YCJIOBMM Jisi pa3BUTHS YMEHUIN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Peanu3zanusi BOCIUTATEILHOIO MOTEHINAIA YPOKOB (YPOUHOU JESATENBHOCTH,

ayJIMTOPHBIX 3aHATUA B paMKax MaKCHUMAaJIbHO JOIYCTUMOHN y4eOHOU Harpys3kw)
Ipe1yCcMaTpUBAET:

¢ MAKCHMMAJbHOE  HCIIOJb30BaHHWE  BOCHUTATENIBHBIX  BO3MOKHOCTEH
cofiepkaHusi yueOHOro mpeamera A (popMHpOBaHHUS y OOYyHarOIIUXCS
pOCCHICKUX TpaJAULIMOHHBIX JTlyXOBHO-HPaBCTBEHHBIX u
COILIMOKYJIBTYPHBIX IIEHHOCTEH, pOCCUIUCKOI0 HCTOPUUECKOTO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOIO MPOCBELIECHUS; MOA00pP COOTBETCTBYIOILIETO
COJEp)KaHUsl  YpOKOB, 3aJaHUii, BCIOMOTATEIbHBIX  MaTEpUAIOB,
MPOOJIEMHBIX CUTYAIIHH JJIs1 00CYKICHUH;

e BBIOOp METO/IOB, METOJIMK, TEXHOJOTUM, OKAa3bIBAIOIIUX BOCIHUTATEIHLHOE
BO3/ICHCTBHUE HA JINYHOCTh B COOTBETCTBUM C BOCHUTATENbHBIM HJI€ATIOM,
LENbI0 U 3aJadyaMH BOCTIUTAHUS, LEJIEBBIMU OPUEHTUPAMH PE3yJIbTaTOB
BOCIUTAHUS; peajH3al{i0 TMPUOPUTETa BOCIHUTAHUA B  y4yeOHOU
JeSITeIbHOCTH;

o TMpHUBJICYECHHE BHUMAHUS OOYYaIOMIMXCA K LIEHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha ypOKax MpPeIMETOB, SIBJICHUN U COOBITUN, MHUIIMMPOBAHUE
00CYX/I€HHI, BBICKAa3bIBAHUM CBOETO MHEHHS, BBIPAOOTKHM CBOETO
JUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSAM, SIBJICHUSIM, JIULIAM;

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



UTPOBBIX METOJIUK, TUCKYCCHH, TAIOIINUX BO3MOXKHOCTh MTPHOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHBHOTO JUAJIOTa; TPYNIOBOM pabOTHI, KOTOpas y4uT
CTPOUTH OTHOIICHHS U JICUCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIUICHNUS;

o TOOYXIeHHEe OO0yYarommxcs COONIONaTh HOPMBI TIOBEIEHUS, IpaBUIIa
OOIIEHNsT CO CBEPCTHHKAMHU U TIEAArOTHYEeCKUMHU  paOOTHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OmeoOpa3oBaTeIbHOW  OpraHU3AINH,
YCTaHOBJICHHUE U MOICPKKY J0OPOKEIaTeIbHONH aTMOC(hEpHI;

e OpraHW3aIMi0 HACTAaBHUYECTBA MOTHBHUPOBAHHBIX H 3PYyIAPOBAHHBIX
oOydaromuxcsi Hajl HEYCIEBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0CcOOBIMU 00pa30BaTEIBHBIMU MOTPEOHOCTSIMH, JAFOIIETO O0yUYaIOIUMCS
COIMAJILHO 3HAYMMBIN OIBIT COTPYTHUYIECCTBA U B3aUMHOM ITOMOIITH;

o UVHUIMUPOBAHWE U TONICPKKY HCCIEIOBATEILCKONH JCSITENbHOCTU
oOyJaromuxcs, TUTAHHPOBAHWE W BBIMOJIHCHHE WHAWBUIYAIBHBIX U
IPYNIOBBIX TPOEKTOB BOCIUTATEIILHOM HAITPABICHHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) HAa YpOBHE CpPEIHErO OOIIEero
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKe MepeueHb JIabopaTOpPHBIX U
NPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeleHusl J1ab0opaTopHbIX pabOT M OMNBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIMUXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

dusuka — Hayka o npuponae. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE TO3HAHMS MPUPOIBI.
OKCIIEpUMEHT B (PHU3UKE.

MonenupoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHHHM COBPEMEHHOM HAYYHOW KapTHUHBI
MHPa, B IPAKTAYECKOU AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienune, CKOpoCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxeHue nepeMereHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJMHENHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAHWHAT, CKOpPOCTH, YCKOPEHHUs, IYTH W NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIIBHOW  TOYKM 11O
OKPY’KHOCTH C TOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TUHENHAS
ckopoctb. [lepuon u yactora obpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBUKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE NTEPEAAUN.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JBHXEHHUS C LIEIBIO ONPEAEICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM IPU PAaBHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

M3ydeHne NBUKEHNUs IApUKa B BI3KOM )KUIKOCTH.

W3yyenune nBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwii  3akoH  HeroToHa.
NuepruanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectn. llepBas kocmuueckas
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 cONpOTUBIICHUS IPU IBUKEHUH TEJIA B dKUJIKOCTH WIIH Tase.

[TocTymarensHOE U BpamaTeaIbHOE IBIKEHHE a0COFOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiienne nHepUUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropou 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM TTOIbEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECUS TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomol

N3ydenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



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

HccnenoBanue yClaOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILECHHUS.

Tema 3. 3aKoHbl COXpaHEeHUA 6 MeXAHUKE

Nmnynec MarepualibHOM TOUYKM (T€na), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MaTepuanbHOW TOUkH. Teopema 00 H3MEHEHHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHUSL. ITorennmansHas SHEPTHUs yIpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAHEHUSI MEXAaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUIMATbHON YHEPTHUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYyroro yaapa C IOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS pE3MHOBOTO JKIyTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBKEHHUS U
B3aHUMOJCHCTBUS 4YacTULl BemecTBa. Moaenum CTpOEHHUsl ra3oB, XHUJIKOCTEU H
TBEPABIX TEJ U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Moenel. Macca u
pa3mepsbl Mogekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopens  upeampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUHM HACaIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO JBHXKEHUsA uvacTull rasza. lllkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHHE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

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

OmnbITel 10 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mopens onbita IlITepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEXMOJIEKYISIPHOTO
B3aUMOJIEUCTBUSI.

Mopenp, niuroCTpUpyronias IpupoAy AaBiIEHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHMS HJICAJBbHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMIA
00BbEMa KOMHATBHI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoaunaMuueckass cucremMa. BHyTpeHHSAS dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3MeHeHus. KoianuectBo TemnoTsl u pabota. BHyTpeHHsis
DHEPrusl  OAHOATOMHOIO  HWJEalbHOrO0  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH pH TEIIONEPEaAYeE.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHenne mepBOro 3aKoHa TEPMOAMHAMUKH K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamMuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeobpazoBanmsi >HEpruu B TEIUIOBBIX MammHaX. KoadduimeHnt moae3Horo
nevictBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIIEHUU pPabOTHI: BBUIET
npoOKu W3 OYTBUIKM TMOJA JAEWCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Tejla Mpy Terionepeaaye.

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

Monenu napoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenpHas TemuoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUS OT JaBJICHUS.

Tsépnoe teno. Kpucramiueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpucTayumM3anus. Y AelibHasl TerioTa miasienus. CyOaumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHUYeCKUue YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOITYYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0ObI M3MepeHuns BIAKHOCTH.

HabGnronenue HarpeBanust U MiaBJie€HUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCcTpanusi KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

M3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzauuss Tel. OJEKTpUYEeCKUil 3apsn. JlBa BHIA 3IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yieKTpuueckoro mnojs. [IpuHoun



CYyHEPHO3ULINU BJIEKTPUUECKUX MOJeH. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  modsa.  [lorenmuman.  Pa3HocTh
MOTCHIUANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexkrprdyeckas IpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHUECKas 3all[UTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmonencTBre HaA3IIEKTPU30BAHHBIX TEIL.

DAEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOIO KOHJEHCAaTopa OT IUIOMAau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. IIoCTOsIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LEeH.

DNEKTPUYECKOE COMNPOTUBIIECHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, apaUIENbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOAHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—JleHma. MonrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 TOJTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTkoe 3ambIkaHue.

ONeKTpoHHAass  MNPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBJIEHUS METAILIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MTYYKOB.

[TomynpOBOIHHKMY. CobcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONeKTpuYecKnidi TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



DneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKKA TOKA, OJJICKTPOHArpeBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUOI,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuitbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA MTOTEPEYHOTO CEUCHUS U MaTEepHaIa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpsiMoe wW3MepeHHe SIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IPOBOJIUMOCTb BO3yXa.

OOHOCTOPOHHSISI TPOBOJAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habmronenue snexrponnsa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTMHU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPENAayuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOU MIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH U



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] UCCOLMAINS,
rajibBaHUKa.

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

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJI€ HaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArpeBaTEIbHbBIC npuodOPHI,
AIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHUKAa

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumojeilicTBHE  IOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUWHW. [IpyHOMIT Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMM MarHuTHOM WHAYKIWU. KapTMHa JMHUI MarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHO€ T1OJIe NPOBOJAHMKA C TOKOM. KapThHa nuHWNA WHAYKIUA
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKeHHE 3apsyKeHHON YacTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne 3IEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHIAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[TIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIKYIIAsA  Ccuja
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTULl, UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTrue 1ByX MIPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jewnctue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuox, wacrora, amrmummtyaa u Qaza KojgeOaHUH.
[Ipy>XxuHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
koseOanuii. [IpeBpaiienue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSIX.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOATEeIbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KonieOanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosnebaHus. Pezonanc. BbIHy X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA U
HaIpsKCHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE IEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA W HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIECOAHMIA.

Pe3onanc mnpu mocCienoBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenps TMHUYM NEKTpOnEpPEAAUH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanne TMEpEeMEHHOT0 TOKa B LENA U3  MNOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHnueckrue BOJHBI, yClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
NnTtepdepennus u nudpakuns MEXaHUUECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSA U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOISpU3anus, AUPPAKIIS,
uaTepdeperius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBsI3U U TeNeBUACHUA. Pannonokanus.

DONEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckrue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOTOTHHBIX BOJIH.

Koneobmromeecs Teo Kak MCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMILUTUTYJION U
4acTOTON KoJeOaHuH.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Moaspu3anus, Tudpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMmoiMHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CiioxHbIN cocTaB 0enoro ceerta. Llger.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHMe W ONTHUYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHU B
coOMparoIIUX U paccenBaIuX JuH3aX. Dopmysa TOHKOW JTHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

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

[lonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMONMHENHOE pacCHpOCTPaHEHNE, OTPAKEHUE M IPEIIOMIICHHE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Ha6monenue nntepdepeHnnu ceera.

Habmronenue nudpakiuu cBera.

HabGnrogenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO ITPU3MBL.

[Tomy4yenue cnexkTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Habnronenue nossipusanuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHnue nokasaress NpeJIoMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panuipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIBHOM 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 € PHEPruel U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJibe (poTOHA.

OTtkpeiThe 1 uccaegoBanue ¢porodddexra. OnpiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHITENHHA Uit PoTtodddekra. «KpacHas rpaHuiia»
dotorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHETO GhoTodddexTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu moriomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOIO YPOBHSI 3HEPrMM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

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



Jlemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaGmronenue muHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenmeHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anba-pacnan. OJEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

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

Snepnseie peakunu. [lenenue u cuHTtes auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl W MEPCHIEKTUBHI
AJIEPHOM DHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dynaameHTanpHbIe B3auMOAeicTBUSA. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCcTpOMCTBA M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHblid peakTop, aToMHast 6oMo0a.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipkue 3BE3/bI, TUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprun CosiHIA W 3BE3L.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CHeKTpaidbHBIM Kacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TIJABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenuwe m aBwxkeHue CojHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3MydeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HabGnronenusi HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpeeNIeHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro [lytu.

O6o01maomee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOTMUYECKOM,
COIIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW Hay4HOU KapTHHE MUpPa, pOJib PU3NYECKON TEOpUn
B (QOpMHUPOBAaHMU TPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTaBJICHUM O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue xypca ¢usmku 6a30Boro ypoBHs B 11 kjmacce ocymiecTBiseTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOM3BOJHBIC BJEMEHTAPHBIX (YHKIUN, NPU3HAKK TMOJ00OUS TPEYroJIbHUKOB,
oTpe/ielIeHUE TUIONIAIN IIOCKUX GUTYp ¥ 00BEMA TElL.

buonoeusa: snextpuueckue SBICHUS B JKUBOW Mpupojie, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUSA B KUBOU NMPUPOAE, ACHCTBUE
paguanny Ha )KUBbIE OPTaHU3MBI.

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



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPONEpeaady, TI€HEPATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanusi (0a30BbIi YPOBEHB) MOJDKHO OOECIEYUTH MTOCTHXKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenMeta «Du3nukay TOHKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIUEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlEeCTBa, PACIIUPEHUE KU3HEHHOIO
OMbITA U OMbITA JAEATEIBHOCTH B MPOIIECCE peAM3allii OCHOBHBIX HANpaBICHUUN
BOCIIUTATEIBHOUN NESITELHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULHMOHHBIX  OOIICUETOBEYECKHX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJIe€HUU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HUHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD pOCCHUICKOI IPaKIaHCKOM MUJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JTOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHNS:

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



5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyien mpodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K OOpPa30BaHUIO M CAMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HU,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

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

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUM B OKPYKAIOIIEH CPeJIe HA OCHOBE
3HAHUS 1IeJIed YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HMKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTM HAYYHOW JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEI0BATEIBCKYIO
NEeSATEeTLHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue J1eiicTBHA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
bU3UYEeCKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUH JEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATHUSMH U METOIAAMHU
buznuecKoil HayKu;



BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOEKTHON EATEIbHOCTH
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY
METOOB pEeLIeHHs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHMIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE NIPH CO3AaHUU YUEOHBIX MMPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUINOTE3Y €€ pEelIeHHUs, HAXOAUTh apryMEHTHI sl JOKa3aTesbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IOJyYEHHBbIE B XOJI€ pEIICHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpPa30BATEIHHOMN
JeSITeIbHOCTH, B TOM YHCJIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXObI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS UHGOPMAIUU (PU3NUECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISATh IOUCK, AaHAlu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3IHYHBIX BUAOB U (opm
IpEeCTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HHPOPMAIIUH;

UCIIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3ama4 C coOMoJieHMeM TpeOOBaHUIl ASPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (opmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIETICBON ayIUTOPHH, BHIOUPAsi ONITUMAIIBHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiCTBHA:
OCYHIECTBJISAITh OOLIEHWE HAa YypoKax (QU3UKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4ath
KOH(JIMKTHI;

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

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

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

MPUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpeienaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaratb HOBBIE NPOEKTHI, OLEHUBATh HWJEH C TMO3ULUUH HOBH3HBI,
OPUTHHAIIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

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

PerysiTuBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] PacUETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON pabOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAULMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJe€Th  HABbIKAMU  IIO3HABAaTENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH JIJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pelIeHNs;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEJHEro oOIero ooOpa3oBaHMs Yy OOydaroNIuXxcs
COBEPIIICHCTBYETCS AIMOIMOHALHBIH WHTEJICKT, TIPEATMOIAT AFO I
c(hOpMUPOBAHHOCTb:

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

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHUE, CIIOCOOHOCTh AaNanTUPOBATHCA K
IMOIIMOHATBHBIM U3MEHEHHSIM | MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

NPEJIMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpLHAJIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE TEJo,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
IEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;



pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (TIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKONH TEOpUU CTPOECHHS BEIIECTBA U
AJIEKTPOJUHAMUKHU:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIIHS,
B3auMoeicTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIESHUH ), TETNIOBOE
paBHOBecHE, UCIapeHue, KOHACHCAIlUs, MJIaBJIIEHUe, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, [TOBBIIICHUE AABJICHUS ra3a PU €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBf3b MEXKJIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B  H30Ipolleccax,
AIIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIbC T€Jla, KHHETHYECKasi SHEPrus, MOTEHIMAIbHAS 3HEPrUsl, MEXaHU4eCcKas
paboTa, MeXaHMYeCKas MOIIHOCTh; NpPHU ONHMCAHUM TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

ONMCHIBATh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTHUYECKOTO JBUXKEHUS MOJIEKYJI, CpEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThb, BHYTPEHHASI SHEprus, padoTa rasa,
KOA(p(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MpPH OMHCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYEeHHUsI W €IUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(bU3MYECKYIO BEIUUYHUHY C IPYTUMH BEJIMUHUHAM;

OMUCHIBATh U3YUECHHBIE IJIEKTPUUECKHE CBOWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKHUI 3aps,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD MOJIS, MMOTEHUUAJ, pa3HOCTh MOTEHLINAAJIOB,;
Ipy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHMS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 GU3UYECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHHS HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIIOBOIO JBHKEHHSI MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoi, MepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOT0 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO



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

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHUCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBICHUN W
IPOLECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX HM3MEPEHUH, NPU ITOM
dbopmynupoBath MpobOiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMH, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(ukcHpoBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B
BUJIE TaOnMIl U rpauKOB, AEJIaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIICJOBAHMUS,

co0iroaaTh mpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB M JIAOOPAaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXOUMbIE NIl €€ pEelIeHUs, NMPOBOAUTh Pacué€Thl M OLICHUBATh PEaJbHOCTH
IOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UYECKON BEIUUUHBL;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUI C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(uznueckue BICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIpHON MHPOpMaIUH, MOIYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

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

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



yCTpOMCTBaMH, JUJIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpefe;

paboTaTh B TpynIe C BBIIOJHEHUEM pPAa3jIUYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PAMOHAIBHO pACHpeAeNsaTh OOS3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBATHO OLICHWBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHM, B IPAKTHYECKOW IEATEIBbHOCTH JIIOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3az1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBIECHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHU U KBAHTOBOW (DPM3UKH: IJIEKTPUUYECKasi MPOBOJUMOCTbD,
TEILNIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLWSA, JEHCTBHE MarHUTHOIO TIIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
unTepdepennus, audpakuus W TONApPU3ALUS  CBETa, JUCIEPCUs CBETa,
doToanextpuueckuii 3hdext (poroaddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CIHEKTpa aromMa BOJOPOJa, €CTECTBEHHAas W HMCKYCCTBEHHas

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

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCHOJIb3Yysl (DU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJl M YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpE, 3apsiJl U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNITHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3WUYECKUN
CMBICJT HCTOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEJINYMHAMM;



OMKUCHIBaTh M3YyYCHHbIE KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPTHs CBI3U
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHHSA M EIUHHIIBI, YKa3bIBaThb (POPMYIIBL,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAYCHUE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXPAaHEHUS SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOrO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCJIOBUA (TpaHUIbl, OO0JIACTH)
PUMEHUMOCTH;

ONpEIENATh HAlIPABJIEHUE BEKTOPAa HHIYKIIMM MAarHUTHOIO MOJIS POBOJAHHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 1O HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMNbBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MTPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/1bl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUM: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BHIBOBI IO pE3yJIbTaTaM HCCIICOBAHMUS,

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEJIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbLCKOW U IMPOEKTHOM
JEATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000pyI0BaHUS;

pemath pacu€THbBIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEOoOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
NOJIyYEHHOT'0 3Ha4€HUs (PU3UUECKON BEIUUUHBL;

pemarh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIOJB30BaTh  IMPU  PELIEHUHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATDH MOIy4aeMyI0 HH(OPMALIUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOI0 MCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HH;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UMKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILIEH Cpee;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO pACHpeaesaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kontpoabusie IlpakTuueckue (itpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa ¥ METObl HAYYHOr'O MO3HAHUS 2 Bubmmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Husamuica ! https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
2.3 3aKOHBI COXpPaHEHHUSI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 172
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 hitps://m.cdsoo.rw/7f4 1672
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOJJUHAMUKA

bu6moreka [IOK
4.1 JUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuorexa [IOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bu6nuoreka [JOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubmmoreka [JOK
’ KoJIcOaHMsI https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

11 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubmuoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
4.1 DeMeHThl KBAHTOBOW ONTHUKHU 6 hitps://m.cdsoo.rw/7f41c97c
4.2 Crtpoenue aToma 4 but6moreka [IOK




https://m.edsoo.ru/7f41c97c¢

43

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 Obo0maiomee nosTopeHHe 4 Etl‘/tlfs?/ljz:ee:l(sifg}if4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE

Ne nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE

padoTbI padoThI
pecypcsbl
®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK

METO/IbI TO3HAHUS OKPY>KAIOILIEr0 MUpPa

https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo (puznku B GOpMHUPOBAHUN

2 COBpPEMEHHOM HAaYYHOU KapTUHLI MUPA, B 1 bubmmorexa LIOK
P " v b .,p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIeATEIbHOCTH JII0IeH
Mexannueckoe aBmxkeHne. OTHOCHTENHFHOCTD
3 MEXaHUYECKOro OBMKeHU. [lepeMenienne 1 bubmorexa LIOK
S Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHoMepHOE IPAMOIMHENHOE NBUKEHUE 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubanorexa [HOK
JIBHKECHUE https://m.edsoo.ru/ff0c372¢
6 CBoOonHOe majeHue. Y CKopeHue | bubmmoreka [JOK
CcBOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonuneiinoe neuxenue. JBrmxeHue 1 bubmuorexa [JOK
MaTepUaIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunin oTHOCUTENbHOCTH [ anumnes.
8 HNueprmansable cucTeMEl oTcueTa. IlepBouIi 1 bubmorexa LOK
p S Hep https://m.edsoo.ru/ff0c3be8
3akoH HeroTona
9 Macca tena. Cuna. [IpuHuun cynepno3nuuu | bubmmoreka [JOK

cui. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ff0c3bed




MaTepUAIbHON TOYKHU

10 Tperuii 3akoH HproToHa U151 MaTepraabHbIX bubmmoreka [IOK
TOYECK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUpHOTO TsiroreHus. Cuna bubanorexa HOK
TsKeCTH. [lepBast KocMHUeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuia octu. 3akoH ['yka. Bec Tena
ypyr YK https://m.edsoo.ru/ff0c3el8
Cwuia tpenust. Koaddumuent tpenns. Cuna
13 COIIPOTHUBIICHHS NIPU JBUKEHHUU TEJa B bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WJIH Ta3e
[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bubanorexa [HOK
[1neyo cunbl. YciioBHUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOU TOYKH, CUCTEMBI
15 MaTepualbHbIX TOUeK. IMmynbce cumbl. 3akoH bubmmoreka [JOK
COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGota u MomrHOCTH cuibl. Kunetudeckast
16 sHeprusi MmatepuanbHOi Touku. Teopema 00 bubmmorexa LOK
P P - P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUI
ITorenunansHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro n1ehopMUPOBAHHON bubmmoreka [JOK
npyxuHbl. [loTeHunanbHas sHEprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHuuanbHble 1 HENOTEHIIMAIBHBIE CUITBI.
bu6mmoreka [IOK
18 CBs13b pabOTHI HEMOTEHITUAIBHBIX CHIT C

H3MEHEHHEM MEXaHHMYSCKOM OHCPIrUuun

https://m.edsoo.ru/ff0c478¢c




CUCTEMBI T€JI. 3aKOH COXPAHECHHUS
MEXaHUYECKON YHEPTUuu

19

JlaGopaTtopHnas pabora «McciaenoBanue CBsI3u
paboTHI CHJIBI C NU3MEHEHHEM MEXaHUYECKOM
SHEPruH Tella Ha IPUMEpPE PaCTSHKEHUS
PE3UHOBOTO JKI'YTa»

20

KonTtponbHas padora no teme «KunemaTuka.
JnHamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U B3aUMOJCHCTBUSA
yacTUll BeuecTsa. Monenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnyecTBo BemiecTsa.
ITocrosinHast ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [llkana remnepatyp Llenscus

25

Wneansuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUH IBUXKEHUS MOJIEKYIL.
VYpaBuenue Mengeneesa-Knaneiipona

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

27

3akon anpToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas pabota «lccrnenoBanme
3aBUCUMOCTHU MEXKIY lTapaMeTpamu
COCTOSTHHSL Pa3pPEIKCHHOTO Ta3a




W3omporieccrl B HI€aaTbHOM Ta3e U UX

bu6mmoreka [IOK

29
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TepMOAMHAMUYECKON
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubmuorexa [JOK
KonudecTBo TemnoTs! u padbora. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrusl 0THOATOMHOTO UJICAIbHOTO Tra3a
31 Buasl Tennonepenaun buommorexa LHOK
A ped https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBO TEIIOTHI ITPH TEIUIONEpEaAYe buommorexa LHOK
. p pesate. https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIH Tporecc
13 [lepBrlii 3aKOH TEPMOJUHAMMKH U €TO bubmmoreka [IOK
NIPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ff0cSefc
HeobOpaTumocTs IpOIIeCCOB B MPUPOJIE. bubanorexa HOK
34 .
BTopoii 3aK0OH TEpMOAVMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteus u KIT/ Tenmooi Bbubnuoreka [JOK
MAIITUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKUE TTPOOIIEMBI TEIIJIOIHEPTETUKH
18 O6o6mmaromuii ypok «MolekymsipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITHS. bubanorexka [HOK
Ncnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCoIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK

BO3Ayxa. HachlleHHbI nap

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucrannuueckue u
amop¢HbIe Terna. AHU30TPOIHUS CBOMCTB

bu6mmoreka [IOK

42
KpucTaJIoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
43 [InaBnenune u kpucTauM3anus. Y aenbHas bubanorexa [HOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
Bbu6nuoreka [JOK
44 YpaBHeHHE TEIIOBOTO OaaHca
PABHEHHIE TEIIIOBOT " https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUIECKUH 3aps. bubmmoreka [JOK
JIBa BuJa AIEKTPUUECKUX 3apsiOB https://m.edsoo.ru/ff0c6bcc
IIpoBOoAHUKH, JUAIIEKTPUKU U
46 H(I)).H HOBO HIfKI/I 3aK(I:H COXpaHCHUS bubmorexa HOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bee
IIEKTPUUYECKOTO 3apsiia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubanorexa HOK
TouYeyHBIil dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpspok€HHOCTD 37€KTPUYECKOTO MOJS.
48 [TpuHIMI CyNEepHO3ULINU HIEKTPUUECKUX bubmorexa HOK
p UH yrep H . p https://m.edsoo.ru/ff0c6df2
nosieit. JIunuu HanpsoxEHHOCTH
49 Paborta cuit 31eKTpoCcTaTHYECKOro MOJIs. bubmmoreka [IOK
ITorennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6100
IIpoBOHUKM U JTUBTIEKTPUKHU B
50 anpeKT l([)CTaTI/I‘-IeI([:KOM nonIe bubmmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 OnekrpoéMmkoctb. Konnencaro
FICKTPOCMKOCTR rAcHCATOp https://m.edsoo.ru/ff0c7126
5) DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubanorexka [HOK
DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "M3mepenne




3JIEKTPOEMKOCTU KOHAEHcaTopa"

54

[IpuHIMI NEKCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIBLHOIO ammapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosaunsiii Tok. Cuna
toka. Hanpsbxkenune. ConpoTuiieHrE. 3aKOH
Oma 1i1g yyacTka 1enu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTMHEHUE IPOBOIHUKOB.
JlaboparopHas pabota «3yueHue
CMEIIIAHHOTO COCIMHEHHSI PE3UCTOPOBY

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH ANEKTPUUIECKOTO TOKA.
3akoH /[xoyns-JleHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)

3NIeKTpUYecKou enu. KopoTkoe 3aMbIKaHKE.

JlaGoparopnas pabota «3mepenue D/1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS IPOBOJMMOCTH TBEPIBIX
METaJUIOB. 3aBHCUMOCTB COMTPOTHBIICHUS
METAIIJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAUMOCTb

60

DJIeKTpUUYECKUi TOK B Bakyyme. CBOICTBa
3JIEKTPOHHBIX MMYYKOB

61

[TonynpoBOAHUKY, UX COOCTBEHHAS U
npuMecHas poBoAUMOocTb. CBoiicTBa p—n-

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




nepexona. [loaynpoBogHNKOBBIE TPHUOOPHI

DNEKTPUYECKUM TOK B paCTBOPAxX U
pacrmiaBax 3JIeKTPOJIUTOB.

Bbu6nuoreka [JOK

62 1
DINIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUYECKUM TOK B ra3ax.
. . bubmuorexa [JOK
63 CamocTosTEeNbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DneKTpudecKue MpuOOphl H YCTPOMCTBA U UX
64 1| aKTII/:quKoe I IEMGHSHI/IG }II'I I:usnna 1 bubmmorexa LHOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
bu6mmoreka [IOK
65 06006 i 2 1
ODIHIAIOTIH YPOK «ITCKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o Teme
66 «Qnekrpocraruka. [locTosHHbII | bubnnoreka [IOK
AJIEKTPUYECKHUM TOK. TOKH B pa3aInyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
Pesepubriii ypok. KonTponsnas pabora mmo bubanorexa [HOK
67 1
TeMe "DnekTpoauHamMuka' https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maomuii ypox mo | bubmmoreka [JOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabsnbsie IIpakTnueckue
n/n Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
ITocTosTHHBIE MAarHUTHI K UX
| B3auMojeiicTBue. MaruutHoe nose. Bekrop | bubmunoreka LIOK
MAarHUTHON MHAYKUMH. JINHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAN
MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
2 OmnwiT Opcrena. B3anmoaencTaue 1 bubmorexa LIOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas padota «13yuenue | 1 bu6nuoreka [IOK
MAarHUTHOTO IO/ KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C
4 tokoM. Cuiia Amnepa. JlaGopaTopHas pabota | 1 bubmmoreka [JOK
«HccnenoBanue NelCcTBUS NOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleiicTBMEe MarHUTHOTO TOJISI Ha
5 JIBIK cs 3apshKeHHyIo yacTuiry. Cuia 1 bubmorexa LOK
yyto p Yo Y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunsl Jlopeniia
DOnekTpoMarauTHas HHAYKIUs. [loTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 3/1C |
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes
. JlaGopatopnas pabora «/ccnenoBanue 1 | bu6nuorexa [IOK

SABJICHUA BHGKTpOMaFHHTHOfI HUHAYKIOUHN

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTB. SIBIE€HNE CAaMOUHAYKIIUH.
O/1C camoMHIYKIIMU. DHEPrUsl MAarHUTHOTO
TIOJISI KaTYILIKU C TOKOM. DJIEKTPOMAarHUTHOE
IoJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHUYecKre yCTpOMCTBA U UX PUMEHEHHUE:
MTOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMAarHUTHI,
DJIEKTPOJABUIATEIb, YCKOPUTEIU
QJICMCHTAPHBIX YaCTUI], MHAYKIIUOHHAA I1CYb

10

Oo6o0maromuii ypok «MarauTHoe ToJie.
DJICKTPOMArHUTHAS WHIYKITHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTpomnpHas pabota no Teme «MarHutHoe
nosie. DJIeKTPOMAarHUTHAsL UHTYKLIHSI»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHIYECKHUE KOJIeOaHusI.
["apmonmnueckue koneOaHus. Y paBHEeHHE
rapMoHHYECKHuX Konebanuii. [IpeBpamenue
SHEpPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIEPHO/Ia MAJIBIX KOJeOaHui
rpys3a Ha HUTHU OT AJIMHBI HUTHU U MACChBL
rpy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJICOAHUS B UCATEHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MCXAHUUYCCKUMHU U BHGKTPOMaI‘HI/ITHBIMI/I
KoJIe0aHUIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€aIbHOM KOJIe0aTeIIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




[Ipeacrarnenue o 3aTyxaromux KojaecOaHsIX.
BreiHyXIeHHBIE MEXaHUYECKUE KOJICOAHMSI.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHHsI
[TepemennsbIii Tok. CHHYCOUTATBHBIN
17 MepeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubnuoreka [JOK
TOKa. AMIUIUTYTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA M HAIIPSHKEHUS
18 Tpancdopmarop. [IponsBoacTso, nepeaayda u
notpebieHne 3JeKTPUIECKON SHEPTUU
Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TEHEPATOPA bubmorexa [IOK
N https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHUI 3JIEKTponepeaayd
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa ucnonap3oBaHus
AJIEKTPO’HEPIHH B TOBCEAHEBHOMN KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
1 pacnpoctpanenus. [lepuon. Ckopocthb bu6nuorexa [IOK
paclIpoCTpaHEeHUs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOIOJIBHBIE BOJIHBI
” 3ByKk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bu6nuoreka [IOK
BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
7 DNEeKTPOMarHUTHHIE BOJIHBI, X CBOICTBA U Bubmuotexa [JOK
ckopocTb. [lIkana 3meKTpoOMarHMTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHIMIBI paguOCBSI3U U TEIEBUACHHUSL.
PazButue cpencts cBsa3u. Pagnonokanus
25 KonrtponsHas padora «Konebanus u BOIHBI» Bubmmorexa [IOK

https://m.edsoo.ru/ff0cc618




[IpsamonuHeliHOE paclipOCTpaHEHHE CBETA B

26 OJIHOPOJIHOM cpejie. ToueyHbIi HCTOYHUK Bubmmorexa [IOK
AHOPOA penc. https://m.edsoo.ru/ff0cd350
ceera. JIyu cera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n300pakeHU B MIOCKOM Bubmmorexa [IOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkane
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
28 otpaxkenue. IIpenenspHbI yTol DOJIHOTO bubnnorexa LIOK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUSI
29 JlaGopatopnas pabora «M3mepenue bu6nuorexa LIOK
IOKAa3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHui B JTHH3E.
30 ®opMya TOHKOU JTUH3bL. Y BEIUYCHUE Bubmmorexa [JOK
pMYy ' https://m.edsoo.ru/ff0cddle
JTUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcus cBeta. CIOKHBIN cocTaB 6€710ro
32 ceeta. L[Ber. JlabopaTopHast pabota
«Habmonenue aucnepcuu cBeTay
Wutepdepenmus ceera. Audpakuus cera. bu6nuorexa LIOK
33 N
HudpaximonHas pemeéTka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHUS
['panu1Ibl TPUMEHUMOCTH KIACCUYECKOM
. but6mmoreka [IOK
36 MexaHuku. [locTynarsl cienuanbHON Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OAHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameIeHHEe BPEMEHU M COKPAIIEHNUE AJINHBI https://m.edsoo.ru/ff0cfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTULbl. CBSA3b MAcChl C SHEPTUEN U bubmmorexa LIOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
39 KonrtponsHas padora «Ontuka. OCHOBBI Bu6muotexa [JOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTID) https://m.edsoo.ru/ff0ct610
40 ®otounbl. opmyna [Inanka. Dueprus u bu6nuoreka [IOK
uMIynbe GOoToOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpbiTHE U HccaenoBaHue porodddexra. bubnmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akoHbl portorddekra. YpaBHeHUE
42 aﬁHMTeIgI)Ha Hqﬁ)l(bq)OTOBq)(geKTa «Kpacnas bubmmorexa LIOK
s FEP https://m.edsoo.ru/ff0d015¢
rpanuiay Gorodddexra
43 Hasnenue ceeta. Onbitel 1. H. JIeGenena. bu6nuoreka [IOK
XUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYecKre yCTpOMCTBA U MPAKTHYECKOE
44 MpUMEeHeHue: PoToAIEMEHT, POTOAATIHK,
CoJIHeUHas OaTapesi, CBETOIHO]]
45 Pemenue 3agau no reme «J1€MEHTBI bubmuoreka [{OK
KBAHTOBOM ONTHUKM https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
PROPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [IOK
47 IToctynatsr bopa
TYTATR DOP https://m.edsoo.ru/ff0dOafa
43 Nznyuenue u nornomenrue GOTOHOB MPH bu6nuoreka [IOK

[epexoie aToMa C OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0d0afa




Ha Jipyroi. Buasl ciekTpos

49

BosmoBrele cBoiicTBa yacTHIl. BoIHBI 1¢
bpoiinsa. KopnyckynsipHO-BOJHOBO#
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
W3JIy4YEeHHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaZMOaKTUBHOTO U3TyYEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, raMmma-u3IydeHuUsI.

BinusiHue paqnoakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIEIL.
Anbda-pacniaa. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3Iy4YeHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl nepHble
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SIEPHOMN SHEPrEeTUKH

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

54

DJyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «®@yH1aMeHTalIbHbIE
B3anMo/ieiicTBus. EquHcTBO (hrusmaeckoit
KapTUHBI MUPay

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

55

Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKHe
3BE3/IBI, IJIAHETHI, UX BUAUMOE JIBIDKEHUE.
ComnHeuHast cucTeMa




56

Counnie. ConHeuHast akTUBHOCTE. MICTOYHHUK
sHeprun CoJiHLA U 3BE3]

57

3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IJIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsiit [Iyte — Hama [ManakTuka.
Ilonoxxenue n neuxxenue CoiHIa B
lanaktuke. ['anaktuku. YEpHbie ABIPHI B
sJIpax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosnbiioro B3peiBa. PenukToBoe n3inydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KontponbHas pabota «971€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

Oo6o06maromuit ypok. Pois pusuxu n
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIMMAIIBHON M THYSCKOM
cdepax AeITeTbHOCTH Yell0BeKa

63

O6o06mraromuit ypok. Poib u mecro pusuxu
U CTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTUHE MHUpa

64

O6o06maromuit ypok. Poib puznueckoit
TeOopHH B (HOPMUPOBAHUH MTPEICTABICHHUNA O
¢busnveckoil kKapTuHEe MUpa

65

O6o0maromuii ypok. Mecto husndeckoit




KapTUHBI MUpa B 00ILIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NMPEJCTaBICHUH O
IIpUpoe

Pe3epBHbIil ypok. MarHuTHOE T0JIE.

66 1
DNEKTPOMarHuTHas HHAYKIHS
67 PesepBHblil ypok. Ontuka. OCHOBBI )
CIELIMAJIbHOM TEOpUN OTHOCUTEIBHOCTH
68 Pezepusiii ypok. KBanroBas ¢usnka. ) bu6nuorexa [IOK
DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. noa
penaxnueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» Gusuka, 11 krace/ Msaxumes I'.4., [Terpoa M.A., Yroneaukos O.C. u
npyrue, OOIIEeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®wusuka. 10 xknacc. CoopHuk 3am1a4 (6a30BBIi)

JInnus YMK: ®uzuka. Msikumes ['.4. (10-11) (ba3zoBblit)
Astop: 3abonorckuit A.A., Komuccapos B.®., [TetpoBa M.A.
®dusuka. 11 knacc. COopHUK 3a1a4 (6a30BbIi)

JIunus YMK: ®uszuka. Mskumes ['.4. (10-11) (ba3zoBebriit)

Astop: 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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