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MNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHS Ha yPOBHE CpelHEro odmero oopa3oBanus pazpaboTaHa Ha
OCHOBE TIOJIO)KCHHH M TpeOOBaHWM K pe3ysibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTEIbHOW IMPOTPaMMBI,
npeacraBieHHbix B @I'OC COO, a Takke ¢ yuéroM QenepanbHON pabouell mporpaMMbl BOCIIUTAHUS
KOHIIEIINH MpernogaBaHus yaeOHoro mpenMera «Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
Deneparun, peaau3yonnX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Cogepxanue mporpamMmmsl 1o (u3uKe HaIpaBieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHbI
mupa obyvaromuxcs 10—11 kiaccoB mpu o0yueHun ux (uszrke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesITeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm @OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpPEAMETHBIM pe3yjibTaTaM OOYYEHHMs, a TaKxKe
YUUTBHIBAET HEOOXOIUMOCTh peau3alliid MEXKIPEIMETHBIX CBsi3ed (U3UKH C €CTeCTBEHHO-HAYYHBIMU
yueOHBIMU TpeaMeTaMu. B Hell ompezenstoTcs OCHOBHBbIC LENM M3ydeHHs (U3UKH Ha YPOBHE CPEIHEro
o0riero o0pa3oBaHusl, ITAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

® [UIaHUPYEMbIE pe3yJbTaTbl OCBOEHHS Kypca (QU3MKU Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e conepxanue yuyeOHoOro mpeamera «Pu3nkay mo rogam o0ydeHHs.

Odu3rKa Kak Hayka 0 Haubosee oOIIMX 3aKOHAX MPUPOJIBL, BBICTYIAs B KaUeCTBE y4eOHOro mpeamera
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B cCHCTeMy 3HaHMH 00 okpyxkaromem mupe. LIkonbpHBIH Kypc
¢u3UKN — CUCTEMOOOPa3yIOIIUH ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (hHU3HUYEcKHe
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Onooruel, Gpusndeckoi reorpaduei
U acTpoHoMuell. Mcrnonb3oBaHue U aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUU OMpeeNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOCHHUSI KOCMOCA, MOJTyYeHHS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMM M Jpyrux. M3yuenue ¢u3MKu BHOCUT OCHOBHOM BKIAJ B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaroumxcs, B GopMupoBaHue YMEHUN IPUMEHATh
HAYYHBIM METOJ] MO3HAHUS ITPH BHITOJIHEHUN UMHU YY€OHBIX HCCIIEIOBAHU.

B ocHoBy kypca ¢u3Mku 11 YpOBHS CpeAHEro oduiero oopa3oBaHus MOJIOXKEH psl HJeH, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEHl KypC SIBISIETCA JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHal U3 BceX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHYECKOI, TaK U COBPEMEHHON (PU3MKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hel Martepual Kypca (U3MKM OOBEIUHEH BOKPYT
¢uznueckux Teopuil. Benymum B kypce saBisgercs popMUpOBaHUE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. E€ peanuzanus npeamnonaraeT UCIoIb30BaHUE T'YMaHUTAPHOTO MOTEHIMAIa
¢u3nuecKoil HayKH, OCMBICIIEHHE CBS3M pa3BUTUS (U3MKH C pa3BUTHEM OOIECTBAa, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc QU3MKHM mpernoiaraeT 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs NOCPEICTBOM BBEIEHHS IJIEMEHTOB COJEP)KaHUS, MOCBAIIEHHBIX
9KOJIOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a
Tak)ke 00CYKAeHHs MPo0IeM pallMOHaIBLHOTO MPUPOIONOIB30BaHNUS U SKOJIOTHYECKON OE30MMaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEJHEro OOIIero oO0pa3oBaHUS SBISIOTCS
¢uznueckue Teopuu (GopMHpPOBAHUE NPEACTABICHUIN O CTPYKTYpe MOCTPOSHHs (PU3NYECKON TEOpUH, POJIU
(byHIaMEHTAbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX MPEJCTaBICHUAX O MpPHUpOJE, TpaHHUIlax
MPUMEHUMOCTH TEOPUH, 171l ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-TIEATETbHOCTHBI TOAX0A B Kypce (HU3UKU peaqu3yeTcss INpexJIe BCero 3a Cuér
OpraHu3alyi KCIEPUMEHTANBHOM AedaTenbHOCTH oOydaronuxcs. s 6a30Boro ypoBHsI Kypca (QU3MKH —
3TO HCIIOJIb30BAHUE CUCTEMBl ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIaDOpaTOpPHBIX padoT,
KOTOpbIE B Tporpamme 1o (pu3nke oObEAMHEHBI B OOIIMKA CIMCOK YYEHUYECKUX NPAKTHYECKUX pPaOOT.
Boiienenne B yka3zaHHOM IiepedHEe J1a0OpaTOpHBIX pPadOT, MPOBOJAMMBIX JUIS KOHTPOJS M OLEHKH,



OCYIIECTBIIICTCS YYAaCTHUKAMH 00pa30BaTEIbHOTO IpOIecca MCXOAS M3 OCOOCHHOCTEH IUTAHHMPOBAHHS W
ocHamieHusi kaOuHera @usuku. Ilpu sToM obecreunBaeTcsi OBIAJCHHE OOYYAIOUIUMUCS YMEHUSIMH
IPOBOJIUTH KOCBEHHBIC H3MEpPEHUs, MCCIEJOBAHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M IOCTAHOBKY
OIIBITOB IO TIPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE ynenseTcs pEHICHHIO pacy€THBIX M KadeCTBEHHBIX 3afad. [lpm sToM s
pacu€THBIX 3a7a4 MPHUOPUTETOM SIBISIOTCS 33/1a4H C SIBHO 331aHHON (PU3NYECKON MOJENbIO, TTO3BOJISIFOIINE
NPUMEHSTH U3Y4YE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zeiia Kypca, Tak U HHTETpUpys 3HAHHA
U3 pasHbIX paszfenoB. Jlns KadyecTBEHHBIX 3aJad NPHOPUTETOM SBISIOTCA 33/JaHUs Ha OOBSICHEHHE
NpoTeKaHus (HU3MUECKHUX SBJICHUI U MPOIECCOB B OKPYKAIOIIEH XHU3HU, TpeOyromue BeIoopa GU3NIecKon
MOJIENU /715l CUTYaIluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu OI'OC COO k MaTepuasbHO-TEXHHYECKOMY OO0ECIeUCHHIO
ydeOHOro mporecca 6a30BbIl ypoBeHb Kypca (M3MKH HAa YPOBHE CpPEIHEro oOmero o0pa3oBaHUs JOJKEH
U3y4aThCsl B YCIIOBHSAX HPEAMETHOTO0 KaOWHeTa (M3MKM WM B YCIOBUSX HHTETPHPOBAHHOTO KaOWHeTa
MPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIA. B kabuHere GpU3MKK TOKHO OBITHh HEOOXO0UMOE JIa00OpaTOpPHOE
000pyI0BaHUE IS BBIMIOJIHEHUS YKA3aHHBIX B MPOrpaMMe N0 (PHU3HKE YYCHHYECKHX MPAKTUYECKUX PadoT U
JIEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMoHCTpannoHHOE 000pyJIoBaHHE (POPMHUPYETCSI B COOTBETCTBHM C NPHHLIUIIOM MHHUMAIbHOM
JOCTAaTOYHOCTH M OOECHeYMBaeT NOCTAHOBKY IIEPEUUCICHHBIX B TNPOrpaMMmMe Mo (HU3MKE KIFOYEBBIX
JEMOHCTpAIMA JUTSI KCCIIEIOBAHUS U3Y9aeMbIX SIBJICHUN U MPOIECCOB, IMIIUPHUECKUX U (PYHIaMEHTAIbHBIX
3aKOHOB, UX TEXHHYECKUX PUMECHEHHH.

JlabopaTopHoe 00OpyJOBaHHE Ul YYCHHYECKHX IIPaKTHYeCKuX pabor ¢dopmupyercs B BHIC
TEMAaTUYECKUX KOMILUICKTOB M OOecreyrBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JABYX OOYdYaroUIHXCS.
TemaTnueckne KOMIUIEKTHI Ja0OpaTOPHOTO OOOpYIOBaHHS JOJDKHBI OBITH MOCTPOECHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAHUH aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BUjie HU(PPOBBIX JTAOOPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEeHUSI PU3UKU B 001IIEM 00pa30BaAHUH SBIISIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJIEHUS OOYYalOIMXCSd K HAyYHOMY H3YYEHHUIO HPUPOABI,

pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HaHHSA M (POPMUPOBAHHE HCCIIEA0BATEILCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHHs MaTepuH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE yMEHUI OOBSCHATH SBICHHUS C MCIIOJIb30BAaHHEM (U3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE TPEACTABICHUH O poOiMM (U3UKKA s Pa3sBUTHS APYIHX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JocTikeHne 3TUX Lenel o0ecreuynBaeTcs peleHeM CIeIyIoIuX 3a/1au B poliecce U3y4eHus Kypcea

(Gu3uKN Ha YPOBHE CPEAHETr0 O0IIEro 00pa3oBaHMs:

e [puOOpeTeHHe CHCTEMBbl 3HaHUN 00 OOIMHMX (HU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJII0Yask MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJINHAMHKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI
acTpoU3UKH;

e (dopMupoBaHHE YMEHMHA NPUMEHSTh TEOPETHUECKHE 3HAHUS Ui OOBACHEHHS (PU3NUECKUX
SIBIICHUI B TIPUPOJIC U JUTSI IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

® OCBOEHHE CIOCOOOB PEIICHHUs PA3IMYHBIX 3a7ad C SIBHO 3aJaHHOW (pr3mueckod Monenbpio, 3am1ad,
HOAPa3yMEBAIONINX CAaMOCTOSTEIBHOE CO37aHue (U3NYECKOW MOJENHU, aJEKBATHOH YCIOBHUSIM
3a]a4uu;

e TOHMMaHWe (U3NYECKUX OCHOB W NPUHIWIOB JEHCTBUS TEXHWYECKUX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJAJCHHE METOAAMH CAMOCTOSATENBHOTO IUIAHUPOBAHUS M HPOBEICHUS  (QHU3MUYECKUX
HKCIIEPUMEHTOB, aHajiM3a M UMHTEPIpPETalud HUHPOPMALUU, OIpPEAeIICHUs] JIOCTOBEPHOCTU
HOJTYYEHHOTO Pe3yJIbTaTa;



e CO3JaHUE YCIOBUM Uil Pa3BUTHUS YMEHUH IPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKOMN
JESITeIbHOCTH.
Ha u3ydenue ¢usnuku (0a30BbIii YPOBEHB) HA YPOBHE CPEIHETO 00IIero oopa3zoBanus oTBoauTcs 136
yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIGNIO).
[Ipennaraemslii B mporpaMme 1o (Gpu3uKe mepeueHb JabopaTOPHBIX U MPAKTUYECKUX padoT sBIseTCS
PEKOMEH/IOBAaHHBIM, YUWTENb JeJaeT BBIOOP MNPOBEIACHHS JIa0OpAaTOPHBIX PAdOT M OMBITOB C Y4ETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEHN 00yJarommxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®du3uka — Hayka o npupoze. Hayunsle MeTO bl MO3HAHUA OKpYKarowero mupa. Pois
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue pu3nUYecKux siBIeHUH 1 npoueccoB. Hayunslie runoressl. Puznyeckue
3aKOHBI ¥ TeOpUH. I paHUIIBl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMII COOTBETCTBUS.

Posb 1 MecTo (u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOT0 ABMkeHusA. Cucrema
orcuéra. Tpaekropus.

[TepemerieHne, CKOPOCTh (CPeAHsISl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE
MaTepualbHOU TOUKHU, UX MPOEKIIMHA HA OCU CUCTEMBI KoopAUHAT. Cl0KEeHHe NepeMEICHUN 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPCHHOE NPSIMOJIMHEHHOE BIKeHuE. [ paduku 3aBucumMocT
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepeMEIIeHUs] MaTepruaibHOH TOUYKHA OT BpEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpusonuHneiinoe nBrxenue. IBHKEHHE MaTEPUAIbHOU TOUKH 10 OKPYKHOCTH C
ITOCTOSITHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEHHAsA CKOpOCTh. [lepron n
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHHuEeCKHEe YCTPONCTBA U IPAKTUYECKOE IPUMEHEHUE: CITUOMETD, ABHKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEPEJayH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YIioM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH Npy IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIICHHS MEXTY IIYTSIMH, IPOHJECHHBIMH TEJIOM 3a
NIOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JABH>KEHUH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpanbHble CHCTEMBI
OTCUY€TA.



Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa m1st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okos, cKoybxeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHusi CKOJbKeHUs U cuiia TpeHus nokos. Koagdumument tpenus. Cuia conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUIIbl OTHOCUTEIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBECUs
TBEPAOTO TEIA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TOAILIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U NTaJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B IPY>KUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynbe MmaTepraabHON TOUKH (Tela), CUCTEMbl MaTepHAIbHBIX TOUEK. VIMITyIIbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKOM
DHEPIUH.

[TorenuunanbHas sueprusd. [loreHuunanbHas sHeprus ynpyro 1eoOpMUPOBAHHON TPY>KUHBI.
[ToreHunanbHas 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHbIe U HEMOTEHIUANbHBIE CHIIBL. CBA3b pabOTHI HEMTOTEHIIMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHU4eCcKne yCTpOMCTBA U TPAKTUYECKOE TPUMEHEHNE: BOJOMET, KONEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydeHnne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBSI3U pabOTHI CUITBI C U3BMEHEHUEM MEXaHUYEeCKOW DHEPTUH Tejla Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJI0XKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U MX OIBITHOE 00OCHOBAHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapaxkrep 1BUKEHUS U B3aUMOAECHCTBUS YaCTHULL
BemiecTBa. MoJiesiu CTpOeHUS ra30B, KUAKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOIMCTB
BEILECTBA HA OCHOBE 3TUX Mojenel. Macca u pazMepsl Mosekyn. KoinuecTso BemecTsa.
[TocrosinHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUYECKON TEOPUU
UJeabHOTO raza. AGCONIOTHAs TeMIlepaTypa Kak Mepa cpelHel KHHETUYECKON IHEPTUU
TEIUIOBOTO ABMKeHNUA yacTul rasa. [llkxana temneparyp KenbBuna. ['a30BbIe 3aKOHBI.
VYpasuenue Menneneea—Knanelipona. 3akon JlaneToHa. M30nponeccs! B HA€aIbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe nmpepcraBieHue H30MPOIECCOB: H30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEUIECTBA, (poTorpaduu MoKy
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUIKOCTEN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEpEeHM 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHyTpeHHsS SHEPrUs TEPMOJIUHAMUYECKON CUCTEMBI U
cnocoOslI e€ n3mMeneHus. KonndyectBo TemioTs! v pabora. BHyTpeHHss1 SHEprHsl 0IHOATOMHOT'O
UJEaIbHOTO ra3a. Buzsl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIy4CHHE. Y IeTIbHAas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue 06 agnadbatHoMm mnpouecce. [lepBblii 3akoH TepmoauHamMuku. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs mpoieccoB B IpUpPoOeE.

TenoBeie MamuHbl. [IpuHIUIIBL JeHCTBUS TeMI0BbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TEIJIOBBIX MammuHax. KoaddunueHnt mone3noro aAecTBus Teriooi MamuHbl. [ukn KapHo
ero Ko3((UIMEHT MOJE3HOTO NEHCTBHS. DKOIOTHYECKHUE TTPOOIEMBI TEIUIOHEPT €THKH.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE: JBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH TeJa IPU COBEPIICHUN PAOOTHI: BBUIET MIPOOKH M3
OYTBUIKH 11O/ ACWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3gpupa B JaTYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHET0 CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHAeHcanus. VicnapeHre u kuneHue. AOGCOIIOTHAS U
OTHOCHUTEIbHAs BJIXKHOCTH Bo3ayXxa. HaceleHHbIH nap. Y ieiapHas TemioTa napooOpa3oBaHHsl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [InaBnenue u kpucrammzauus. Y 1enbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHEe YCTPOUCTBA U MPAKTUICCKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHU TTOJTy4EHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

DneKTpu3zanus Tei. DNeKTPUUEeCKul 3apsa. J(Ba Buaa 3MeKTpUYECKUX 3apsI0B.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BsaunmopeiictBue 3apsanoB. 3akoH Kyiona. ToueuHsbli 351€eKTpUYECKHU 3apsi.
Onekrpuueckoe noje. Hampspk€HHOCTH anekTpuueckoro nojis. [IpuHuun cyneprno3nuun
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro nosist. [Torenmuan. PasHocTh mOoTEHIIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKTpruueckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHieHCcaTop. DIEKTPOEMKOCTH MIJIOCKOT0 KOHAEHCATOpa. DHEPTUsl
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alIUTa, 3a3eMJIEHUE YJIEKTPOIIPUOOPOB, KOHIEHCATOP, KOMMPOBAIBbHBII
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOoCTaTUYECKas 3allHuTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPA OT IUIOLIaJAH IUIACTUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOT0 TOKa. ICTOUYHUKH TOKaA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Henu.

DIIEKTPUUECKOE COMPOTUBIICHUE. Y ICIBHOE CONTPOTUBIICHNUE BEIIECTBA.
[TocnenoBarenpbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE COITPOTUBIICHUE NCTOYHUKA TOKA. 3aKkoH OMa a1
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DJIeKTpOHHAs TPOBOAUMOCTD TBEPABIX METAINIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBouuku. CoOCTBEHHAsI U IPUMECHASI TPOBOJIUMOCTD TTOJTYITPOBOIHUKOB.
CsoiicTBa p—N-niepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

DIIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnekTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. MonHus.
ITna3zma.

TexHu4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUYHUKH TOKA, dJIEKTPOHArPeBaTENbHbBIE MPUOOPHI, JIIEKTPOOCBETUTEIBHBIE
MPUOOPBI, TEPMOMETP COMTPOTUBJICHUSI, BAKYYMHBIN TUOJ, TEPMUCTOPHI U (OTOPEZUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHMOCTH COTIPOTUBIICHUS UITUHIPUICCKUX MPOBOHUKOB OT JIJTUHBI, TIJIOMIA TN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe n3MepeHune AMeKTPOoABHKYIIEH cuiibl. KopoTkoe 3aMblkaHUE TalbBAHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune 3neKTpoABMKYIIEH CHUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:KnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce oCyIIecTBISIETCS C yUETOM
COZIePIKaTEIbHBIX MEXITPEMETHBIX CBS3CH C KypcaMH MaTeMaTuKu, OHOJIOTHH, XUMHH,
reorpauy U TEXHOJIOTHH.

Mescnpeomemnusie noHamus, CBI3aHHBIE C U3YYCHUEM METOJI0OB HAYYHOTO MO3HAHUS:
SIBIICHUE, HAYYIHBIN (akT, TUroTe3a, pusndeckast BeIMIMHA, 3aKOH, TEOPHs, HA0II0ICHNE,
9KCIIEPUMEHT, MOICTIMPOBAHUE, MOJIEIb, N3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TUHEHHas QyHKIMs, mapadoa,
runepoona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TAHTEHC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M UX MPOESKIIMH HA OCH
KOODP/IMHAT, CIIO’KCHNE BEKTOPOB.

bBuonocusa: mexannueckoe IBUKEHHE B )KUBOHM MpHUpoAe, U y3usi, 0CMOC, TEILIO0OMEH
YKUBBIX OPTaHU3MOB (BH/IbI TETJIONIEPEauH, TEIUIOBOE PABHOBECHE), IIIEKTPHUUCCKHUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BELIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BELIIECTBA,
MOJISIpPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEH U ra30B, IEKTPUIECKUE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTUIECKAS TUCCOLUAIIHS, TabBAaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHNe IBUKEHUI C UCTIOJIb30BAHUEM MEXaHU3MOB, YYET TPCHUS B
TEXHHKE, TOALIMITHIKH, UCIIOJIb30BaHHE 3aKOHA COXPAaHEHUSI MMITYJIbCa B TEXHHKE (pakera,
BOJIOMET M IpyTHUE), ABUTATENb BHYTPEHHETO CTOPaHus, ITapoBasi TypOuHa, OBITOBOMA
XOJIOJMIIBHHUK, KOHAUIIMOHED, TEXHOJIOTHH TOTYYECHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCIIE
HaHOMAaTepHaJOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATHYECKasl 3aIUTa, 3a3eMICHUE
ANEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN PUHTED, SIEKTPOHArPEBATEIbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTosiHHBIE MarHUTHI. B3anMoielicTBHE OCTOSIHHBIX MAarHUTOB. MarHuTHoe Moue.
Bekrop MarHuTHOM MHAYKUUU. [IpUHIMI Cylieprio3uLMy MarHUTHBIX 110JI€H. JINHUKM MarHUTHON
uHAykuuy. KapTruHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarsauTHoOe 1nosje NpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMM MAarHATHOTO TTOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHia, €€ Monysb 1 HanpasyieHue. [[BUkeHne 3apsHKeHHON YacTHUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBieHME PNEKTPOMArHUTHON HHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIIMH.
DIIEKTPOABMKYIIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe aiekTpudeckoe nosie. JIEKTPOABHKYILAs CHUJIA HHAYKIIMH B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHTYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

Koneb6arenbHas cucrema. CBOOOHbIE MEXaHWYECKHE KoslebaHus. ['apMoHndeckue
kosiebanus. [lepron, yacrora, aMmmuntya u ¢aza kosnebanuit. [IpykMHHBIN MasTHHK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kosiebanuil. [IpeBpaiienue sneprun
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Koneb6arenbHblif kKoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJIeOaHNs B UI€ATBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX1Yy MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusmMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUH B UJI€ATbHOM K0JIE0aTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoiebaHuax. BoIHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHu .
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIit TOK. CHHYCOHUIaIbHBIN EPEMEHHBIA TOK. MOIIHOCTD ITEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IponsBoacTBo, nepenaya u moTpedIeHne IEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE JIEKTposHeprun. KynbTypa ucnoiab30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4ecKkne yCTpoMCTBa U NPAKTUYECKOE TPUMEHEHUE: AIEKTPUUYECKUHN 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHON cucTeMbl (PYKUHHBIN MIIM MaTeMaTUYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS] OT BPEMEHU) AJIs
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHc npu nmocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEPUOAA MaJIbIX KOJIOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U
Macchl rpysa.

HccenenoBanue nepeMEeHHOro TOKa B LIEIHU U3 IIOCIIEJ0BATENbHO COEUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUmMHbLE 80 IHbL

Mexanudeckue BOJIHBI, yclloBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHuUst
U JUTrHA BoiHBL. [lonepednsie u mpoaonbHble BOIHBL. HTepdepenus u audpaxius
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYyYECHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoi BosiHe. CBONCTBA 3J1€KTPOMAarHUTHBIX
BOJIH: OTpaXCHHUE, PEIIOMIICHHE, TToNsIpu3anyst, audpaxus, nareppeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 371eKTPOMarHuTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHueCKHe yCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEIULIMHE, Palap, paIuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M 4aCTOTOMN
Kosie0aHui.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAYKEHUE, IPEIIOMIIEHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoanHeHOE paclpoCTpaHEHHE CBETA B OJJTHOPOJHOM Cpelie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHuit B MIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTehb
npesnoMienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi 0JIHOr0 BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



Colwuparomue u paccenBaroiye JUH3bI. ToHkas mHa3a. DOKYCHOE pacCTOSHHE U
ONTUYECKask CHJIa TOHKOW JMH3bI. [TocTpoeHne n3o0pakeHuii B COOMPAIOIIMX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOMU JIMH3bIL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

Bonnoas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHHUKH. Y CIIOBUS
HAOJIOIEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEP()EPCHIIMOHHOM KApTUHE OT IBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpaxius ceeta. AudpakironHas pemeTka. Y caoBre Ha0II01eHUs TTIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4eckue ycTporcTBa U MPAKTUYECKOE PUMEHEHHUE: OUKH, JIyIa, GoToanmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHASL
peméTka, moJIspous.

Jlemoncmpayuu

[TpstmonuHeHOE pacpocTpaHeHNe, OTPaKEHUE U MpeioMileHHe cBeTa. OnTuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['panu1bl TPUMEHUMOCTH KJIaCcCUUEeCKON MexaHuku. [locTynaTsl criennanbHON Teopuun
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe€, PUHIIUIL
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. Dopmyna [Inanka cBs3u sHEepruu GOTOHA C €r0 YACTOTOW. DHEPTHUs U UMITYIIC
dboToHa.
OtkpeiTue u uccienoBanue Gorodddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckue ycTpoicTBa U MPAKTHYECKOE TPUMEHEHHE: (OTOIIEMEHT, (POTOIATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopuenb aroma Tomcona. OnbiTel Pesepdopa o paccesnuro o -uactuil. [Inanerapras
mopenb aroma. [loctynarsr bopa. M3nydenue u nornomenue GoToHOB MpH Nepexoe aToma ¢
OJIHOTO YPOBHs 3HEpruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEN SHEPTUU aToMa
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHuuecKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHbBIN aHaN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hablmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI, JOKA3BIBAIOINE CII0)KHOCTh CTPOECHHUS A1pa. OTKpeITHE
paaroakTuBHOCTH. OnbIThl Pezepdop/a no onpeaeneHuo coctaBa paJuoaKTUBHOTO U3JIy4EHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTkpbITHE TPOTOHA U HeWTpoHa. HykionHas mozens siapa ['elizen6epra—liBaneHko.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.
Anbga-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.
SAnepusiii peaktop. Tepmosnepusiit cuHTe3. [IpoOaembl U epCHEeKTUBHI SAEPHON
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA U MTPAKTHYECKOE TIPUMEHEHHE: TI03UMETp, KaMepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH



Otansl pa3BUTHS acTpoHOMUHU. [IpuKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHua v 3BE€371. 3BE3MbI, UX
OCHOBHBIE XapaKTEePUCTUKU. [luarpaMma «CreKTpaabHbIN KJIACC — CBETUMOCTbY. 3BE3]IbI
IJIaBHOM TOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» JUIs 3BE3]] TJIaBHOM
MIOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€3/1. COBpEMEHHbIE ITPEACTABICHHUS O
MIPOUCXO0KIEHUH U 3BOItoLMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama ["anaktuka. [Tonoxxenue u auxenue Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ua. Paz6eranue ranakruk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKEHHMA
JUTSL OTIPEJICIICHUS TTOJIOKCHUS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3 U
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponb pu3uku u acTpOHOMUU B IKOHOMUYECKOU, TEXHOJIIOTUYCCKOM, COIMATTLHOM 1
ATUYECKOH cdhepax NesaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HKHU U aCTPOHOMUU B
COBPEMEHHOI Hay4yHOI KapTUHE MUPA, POJIb PU3NIECKON TEOPUU B GOPMUPOBAHUHU
MPEJICTaBICHUI 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Nzydenue kypca ¢huszuku 6a3oBoro ypoBHs B 11 kigacce ocymiecTBisercs ¢ y4éToM
COJIEPKATENBHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemmnule nonamusi, CBI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O [TO3HAHUS:
SIBIIEHUE, HAYYHBIN (akT, TunoTesa, pusndeckas BeIUYHHA, 3aKOH, TEOPHs, HA0II0IeHNE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETPpUUYECKHE (PYHKITUN: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB, POU3BOIHBIE IIEMEHTAPHBIX (YHKITHH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

bBuonoeus: snextpudeckue sIBIEHUS B )KUBOU MPUPO/IE, KOIeOaTeTbHbBIE IBHKCHUS B
YKUBOW MPHUPOJIE, ONTUYECKUE SIBJIICHUS B )KUBOM IPUPOJIE, NEUCTBUE PAJUALINH HA )KUBbBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX TEI,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMYECKOU PEIIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TTOJTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POoTOChEMKa 3eMHON
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TMHAY IEKTPOINEpead, TEHEPAaTOP IEPEMEHHOTO TOKA, JIEKTPOIBUTATEIIb,
WHIYKIMOHHAs 11e4b, pajap, paAuonpuEMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHCHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOrO0  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C WX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpPBI, OCO3HAHHE TJIO0AIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATENbHOCTh UHANBUIYabHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH 1EIH JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHUIO HOBOTO 3HAHHS, €ro HHTEpPIpETaIlvu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs,, HaXOJWUTh apryMEHTHI JUIsl JO0Ka3aTelIhCTBa CBOMX YTBEPXKICHHM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIC 3a7a4d B O0pa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bHBI/I‘-IeCKOI‘O COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIu4HbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4yé€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4iI€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEHUCTBHSL MO €€ JOCTHIXKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUH B 00JacTu (U3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB JIECSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npomiecce qocTHKEHHS THIHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE JUIS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTUS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K konny o6yuenus B 10 kJiacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeIILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TI0O OKPY)KHOCTH, WHEpPIHMs, B3aumMojeicTBue Teil, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl NMpH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HAarpeBaHUU B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIIYJIbC Teja, KHHETHYECKasl
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XAa0THUYECKOr0 JABMKEHUS MOJIEKYJ, CPEJAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHWS M EIUHHIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE HAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh IOJIS, IOTEHLWAJ, pa3HOCTh IOTEHUMAJIOB; MPHU OMNUCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, Il m III 3axkonsl HproToHa, 3aKOH coXpaHeHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpEIHEH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBIEHUN M TPOILIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM  (HOpMyIupoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMAIbHBIN CIOCO0 M3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DHUKCHpPOBATh pPE3yIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAC TaOIUIl U TpadUKOB, JEIaTh BHIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a YCJIOBHSI 33/Ia4d BEIOUPATh (PUZNUYECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHHU ¢ OOPOH HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHWA 1O (U3UKE B IIOBCEJHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHHWBATh BKJIAJ KaK0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI[pa MU pelieHnn GU3NYECKUX 3aay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeTOoBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M IJNEKTPOMArHUTHBIC SBJICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouisd, cwia Awmnepa, cuia JlopeHua, MHAYKTHBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYEeCKas CuUja JIMH3bI, MPU OMNUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrHs U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUYEHUS U



SIMHHIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (U3MYECKYIO BEIUYHMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH OMa, 3aKOHBI IIOCIEIOBAaTEIBbHOTO W IAPaUICIBHOTO  COCTUHEHUS
NPOBOAHUKOB, 3akoH J[koyns—JIeHma, 3akOH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHsSI HUMITYJIbCa, 3aKOH COXPAHEHMS OSJIEKTPHUUYECKOTO 3apsijia, 3aKOH COXPAaHECHUS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OIIPEJICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMH MAarHUTHOTO MOJS NMPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEpPEHHMH: MpU 3TOM  (QOPMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHMEHTa, COOUpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTHMAJIBHBIA CIHOCOO M3MEPEHHs M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKoOB, JAedaTh BBIBOABI 10 pe3yiabTaTaMm
UCCIIE/IOBaHMS;

coOmoiaTh TMpaBmia 0€301acHOr0 Tpyda TPU TPOBEICHUH HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM TMPOEKTHOW JEATENIBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyI0BAHHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOAMMBIC Ui €€ pelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONB30BaTh TPH PEHNICHHH YYeOHBIX 33aJad  COBPEMEHHBbIE HH(OpMAIOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3nyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BAaTh TEOPETHYECKHE 3HAHUS MO (U3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILEH cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaKIOTO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O IIO3HAHUA
1.1 dusuka 1 METObI HAYYHOT'O ITO3HAHUS 2 bubmmorexa [JOK
' A v https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
fHeMaTitia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hlusamuia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHUS B MEXAHUKE 6 1 1 bubmorexa HOK
' P https://m.edso0.ru/7f41bf72
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
b K
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 nommorexa [0

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

ArperaTHHe COCTOsIHHMA BCIICCTBA.

bubmuorexa [JOK

3.3 da3oBbIe EPEXOIbI > https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
4 ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [HOK
' pasIM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 74

I[TPOT'PAMME



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

11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
[arta nzyuenus DJIEeKTPOHHbBIE
[
| ToaypuRs Mo guen  Tpmwenan  CR
IUIAHY yeckass = us pecypebI
®Pu3uka — HayKa O IIPUPOJIE. bubmumoreka [IOK
1 HayuHble MeTO/IbI IO3HAHUS 1 https://m.edsoo.ru/ff0c3
OKPY’KaIOIIET0 MUpPa 2e2
Pounb 1 mecTo ¢uzuku B
(dbopMHpPOBaHUN COBPEMEHHON bubmumoreka [IOK
2 HAayYHOW KapTHHBI MHpa, B 1 https://m.edsoo.ru/ff0c3
NPaKTUYECKOH eI TETbHOCTH 3e6
moen
Mexanuueckoe IBUKEHHE.
OTHOCHUTETHHOCTD bu6mmoreka [IOK
3 MEXaHUYECKOTO JIBUKCHUSI. 1 https://m.edsoo.ru/ff0c3
[lepememenue, cKOpoCTs, 508
yCKOpEeHue
PaBHOMEpHOE npsAMOIIMHENHOE Bubmiorexa LIOK
4 1 https://m.edsoo.ru/ff0c3
JIBUKCHHE 620
PaBHOYyCKOpEHHOE Bubmiorexa LIOK
5 . 1 https://m.edsoo.ru/ff0c3
OpSMOJIMHEHHOE TBUKEHUE
12e
CBobosHoe nmasieHue. Y CKopeHue bubmorexa LIOK
6 1 https://m.edsoo.ru/ff0c3
CBOOOJTHOTO Ma/IEHUS
9cc
KpuBonunelinoe nBuxeHHe. bubnnorexka [JOK
7 JIBIKeHUE MaTepPHATbHOM TOYKH 1 https://m.edsoo.ru/ff0c3a
110 OKPY>KHOCTH da
[TpuHIIMTT OTHOCUTEIBLHOCTH
Felljnnn[z:ﬂ. NuepuumanbHbie Bubmiorexa LIOK
8 . 1 https://m.edsoo.ru/ff0c3
cucteMsbl otcuera. [lepBrIii 3aK0H beS
HeroTona -
Macca tena. Cuina. HpI/IHLII/fH Bu6morexa LIOK
9 cyneprosiiii cit1. Bropoit 1 https://m.edsoo.ru/ffoc3
3aKOH HLIOTOIja st be8
MaTepHaIbHON TOUKH
. bubmmnorexa LIOK
10 Tpernit 3axor Heiotora s 1 https://m.edsoo.ru/ff0c3
MaTepuaIbHBIX TOYEK
be8
11 3aKOH BCEMUPHOTO TATOTEHUS. 1 bubnmoreka [JOK

Cuna tsoxectu. [epBas

https://m.edsoo.ru/ff0c3



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

KOCMHYECCKasA CKOPOCTh

doo

Cuna ynpyroctu. 3akoH ['yka.

bubmuoreka [JOK

12 https://m.edsoo.ru/ff0c3e
Bec Tena
18
Cuna tpenus. Koapduuuent Butmnorexa LOK
13 Tpetita. CiLa CONpOTHBICHILA https://m.edsoo.ru/ffOc3f
IpY ABIKEHUH TeJa B KUIAKOCTH 76
WIN Taze
[ToctynaTenbHOE U BpaaTeabHOE
JBY)KEHUE a0COIIOTHO TBEPIOTO bubmumoreka [IOK
14 tena. MomeHT cuibl. [Tnedo https://m.edsoo.ru/ff0c4
CHJIBL. Y CIIOBHSI PABHOBECHS 1a6
TBEPAOrO TENa
HNmnynec MmaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. bubnnorexa [JOK
15 Wmmnynbe cuibl. 3aKoH https://m.edsoo.ru/ff0c4
COXpaHEHUSI UMITYJIbCA. 3d6
PeaktuBHOE ABMIKEHME
Pabota u Mo1HOCTD CHITBI.
Kunernueckas sneprus bubnnorexka [JOK
16 MarepualibHOR Touku. Teopema https://m.edsoo.ru/ff0c4
00 U3MEHEHNH KUHETHYECKOI 502
SHEepruu
ITorennmansHas 3HEPTHSL.
[ToreHnnanpHas SHEPIUs yIpyro bubnnoreka [JOK
17 nehopMUpPOBaHHON MPYKUHBI. https://m.edsoo.ru/ff0c4
[TorennuanbHast SHEprus Tena 6la
BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnnaneHbIE U
HETOTeHIUANbHBIE CHITBL. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHUJI C bubnnoreka [JOK
18 U3MEHEHHEM MEXaHUYeCKOU https://m.edsoo.ru/ffOc4
SHEPTUU CHUCTEMBI Tell. 3aKOH 78c
COXpaHEHHsI MEXaHUYECKOM
SHEpPIruu
JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThHI
19 CHJIBI C U3MEHEHUEM
MEXaHUYECKOM YHepruu Teja Ha
pUMepe PacTsHKEHUS] pE3UHOBOTO
KTyTay»
KonTtponbHas pabora o Teme bubmuoreka [IOK
20 «Kunemaruka. JJunamuka. https://m.edsoo.ru/ffOc4
3aKOHBI COXPAaHCHUS] B MEXaAHHUKE» b74
21 OCHOBHBIC TTOJIOKCHUS bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

MOJIEKYJISIPHO-KMHETHYECKOI
Teopuu. bpoyHOBCKOE IBM)KEHUE.

Auddysus

https://m.edsoo.ru/ffOc4
dc2

Xapaktep JBWKECHUS U
B3aUMOJEHCTBUS YaCTHII

22
BelecTBa. Mojenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI
23 Macca mounekyin. KonudectBo
BemiectBa. [locrosnHas ABoraipo
TeroBoe paBHOBECHE.
24 Temneparypa u e€ u3MepeHue.
[ITxana remneparyp Llenbcus
Hneanbusiii raz B MKT. Bubnuorexa LIOK
25 https://m.edsoo.ru/ffOc4f
OcHoBHoe ypaBHenne MKT de
AOcomoTHas TemrepaTypa Kak
Mepa cpelHer KUHETUYECKOU bubnnoreka [JOK
26 OHEPrUH JABHIKCHHUS MOJICKYIL. https://m.edso0.ru/ff0c5
YpaBHenue Menpeneena- 1le
Knaneiipona
7 3akoH JlanbToHa. ['a3oBbIe
3aKOHBI
JlaGopaTtopHnast pabota
28 «HMccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHHS
pa3peKEHHOTO Ta3a»
M3omnporiecchl B uaeaqbHOM Ta3e bubmmoreia LIOK
29 https://m.edsoo.ru/ffOc5
U UX TpaduyecKoe MpeacTaBiIcHue 706
BnyTtpeHnHss sHeprus
TepMO)II/IHEiMI/IquKOI/I CHUCTEMBI U Butmorexa LOK
g0 CrOCODRI € MaMeHEHI, https://m.eds00.ru/ffOcs
KonugecTtBo TemnoTs! 1 padoTa. 952
Bnytpennss sneprus -
OJIHOATOMHOTO UJEAIbHOTO raza
bu6mmorexa [IOK
31 Bup! Tertonepenaun https://m.edsoo.ru/ff0c5¢c
36
VY nenbHas TEMIOEMKOCTh BuGmorexa LIOK
32 BEMECTBA. KOMMTICOTBO TeIIOTRL . https://m.edsoo.ru/ffOc5c
MpH Teruionepeaade. AauadaTHbIN 36
npouecc
. bubmmorexa LIOK
33 HepeErit 3aKOM TepMOMHAMHIKH i https://m.edsoo.ru/ffOc5e

€T0 IMPUMCHCHHUEC K U30IIpoLIeccamM

fc



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

HeobOpaTtumocTs mporieccoB B

bu6mmoreka [IOK

34 npupoze. Bropoit 3akoH https://m.edsoo0.ru/ffOc6
TEPMOJAUHAMUKH 230
. bu6mmoreka [IOK
35 HpHHHm} Aeiicrais i KT https://m.edsoo.ru/ffOc6
TEIIOBOM MalllMHBI 00a
36 Hukn Kapuo u ero KI1/|
37 DKOoJIOrn4YecKue mpooIeMbl
TETUIO3HEPTETHKH
O06o0maromuii ypok bu6mmoreka [IOK
38 «MounekyispHas ¢pusnka. OCHOBBI https://m.edsoo.ru/ffOc6
TEPMOIMHAMUKI 938
KonTtponpsHast pabora o Teme bubnnorexa [JOK
39 «Momnexynsipaas ¢puznuka. OCHOBBI https://m.edsoo.ru/ffOc6a
TEPMOIMHAMUKI 50
[TapooOpazoBanue u bubnuorexa [JOK
40 KoHaeHcanus. Mcnapenue u https://m.edsoo.ru/ffOc6
KUTICHHE 3b6
AOCOII0THAS U OTHOCHUTEIIbHAS bubmuorexa [JOK
41 BJI&)KHOCTh BO3/IyXa. https://m.edso0.ru/ff0c6
Haceimennsiii map 4d8
TBépnoe teno. Kpucramnmueckue
u amop(dHbIe Tesna. AHU30TPOIHUS bubnuoreka [IOK
42 CBOMCTB KprcTayuioB. JKumkue https://m.edso0.ru/ff0c6
kpucTtayisl. COBpeMeHHBIC 5f0
MaTepHabl
IInaBneHue U KpuCTaLIA3aALUA. bubnuoreka [IOK
43 VnenpHas TEoTa IJIaBJIEHUS. https://m.edsoo.ru/ff0c6
CyO6numarus 708
bu6mmoreka [JOK
44 VYpaBHEHHUE TEMIOBOrO OanaHca https://m.edsoo.ru/ffOc6
820
DJIeKTpU3anus Tell. bubnuorexa [JOK
45 DnexTpudeckuii 3aps. /[Ba Buga https://m.edsoo.ru/ffOc6
AIIEKTPUUYECKHX 3apsI0B bce
[TpoBOTHUKY, TUDTEKTPUKHU BuGmiorexa [IOK
a6~ TOVYMPOBOMHMKH. 3aKOH https://m.eds00.ru/ff0c6
COXpaHEHHS AIEKTPHUECKOTO bee
3apsaa -
B3aumoneiictBue 3apsioB. 3aKoH bubnuorexa [JOK
47 Kymona. Toueunsrit https://m.edsoo.ru/ffOc6¢c
AJICKTPUICCKUN 3apsi]T ed
Hanps>k€HHOCTB IEKTPUIECKOTO bubmuoreka [IOK
48 noJst. [IpuHIUN cynepno3uuum https://m.edsoo.ru/ff0c6

ANIEKTPUYECKUX MoJeh. JInnun

df2



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HANPSHKEHHOCTH

Pabora cuit 31eKTpoCcTaTHYECKOTO

bubmuoreka [JOK

49 nosst. [Torennman. Pasnocts https://m.edsoo.ru/ffOc6f
[IOTEHIMATI0B 00
[TpOBOIHUKY U TUIJIEKTPUKH B BuGmiorexa LIOK
50 DHCKTPOCTATITECIOM HOJE. https://m.edsoo.ru/ffOc7
Juanektpudeckas 018
MPOHUIIAEMOCTh
bubmuoreka [JOK
51 DnekTpoéMkocTh. KoHmeHcarop https://m.edsoo.ru/ffOc7
126
DJIEKTPOEMKOCTH TIJIOCKOTO bubnuorexa [JOK
52 KOHJICHCATOpa. DHEPIrHs https://m.edsoo0.ru/ff0c7
3apsKEHHOT0 KOHJIEHCATOpa 2c0
JlaGopaTopHnas pabora
53 "N3mepeHue 3eKTpoEMKOCTH 1
KOHJIeHcaTopa"
[IpuHumn nercTBus u
MPUMEHEHHE KOHACHCATOPOB,
54 KOMUPOBAJILHOTO arapara,
CTpyIHOTO MPUHTEpA.
DneKTpocTaTUYecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB
DNEKTPUUECKU TOK, YCIOBHUS €TI0
cymectsoBanus. [IocTOAHHBIN
55 ToK. Cuna toka. Hanpsoxenue.
Conpotusnenue. 3akoH Oma J1st
y4acTKa e
[TocnenoBarenbHOE,
napasuieIbHOE, CMEIIaHHOe BuGmorexa LOK
56 COS/MHCHIE IPORO/IHIKOR. 0.5 https://m.edsoo.ru/ffOc7
JlaGopatopHnas pabora «3yueHue 470
CMEIIAHHOTO COCIMHCHHMS
PE3UCTOPOBY
PaboTa u MoImHOCTh bubmuorexa [JOK
57 AIIEKTPUUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0c7
Jxoyns-Jlenna 838
3akoH OMa aJi OTHOM
(3aMKHYTOH) 3JIEKTPHUYECKOI
uenu. Kopotkoe 3aMbikaHue. bubnmoreka [JOK
58 JlaGoparopHas paboTa 0.5 https://m.edsoo.ru/ff0c7a
«M3mepenue DJ1C uctounuka e0
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
59 DJeKTpOHHAs POBOJUMOCTD



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJJIOB OT

TEMIIEpaTyphI.
CBepXIpoBOAUMOCTD
60 DJIEKTPUUYECKUI TOK B BAKyyMe. 1
CBolicTBa 2JIEKTPOHHBIX TYYKOB
[TonynpoBoaHUKH, UX
coOCTBEHHAs! U IPUMECHAs bubmuorexa [JOK
61 npoBoauMocTh. CBoiicTBa p—N- 1 https://m.edsoo.ru/ff0c8
nepexoza. [loaynpoBogHHKOBBIE 4ae
IPUOOPHI
DIIEKTPUUYECKHM TOK B pacTBOpax BuGmmorexa LOK
62 1 pacililanax SicTpoHITon. 1 https://m.edsoo.ru/ffOc8
DNEKTPOIUTHYECKAS ba
JUCCOLIMAIUS. DIEKTPOIIN3 -
DIIEKTPUUYECKHI TOK B ra3ax.
CaMOCI;OﬂTeJILHHi/’I u Bubnuorexa LIOK
63 . 1 https://m.edsoo.ru/ffOc8
HECaMOCTOSITeNIbHBIN pa3psi. Aae
Mounnus. [1nazma -
3H€KTPHH€CKH€ puOOpHI U Butorexa LOK
64 YCTPOHCTBA I X HPAICHIHCCioce 1 https://m.edsoo.ru/ffOc8
npuMmenenue. [IpaBuna TexHuku 6fc
0e30MacHOCTH -
. bubnnoreka [JOK
65 Obobmaroutii ypok 1 https://m.edsoo.ru/ffOc8
«INEKTPOTUHAMHUKAY
8be
KonTponbhas pabota mo Teme ) Butmorexa LOK
66 «nextp OCTaTIfKa' Hocrosibrii 1 https://m.edsoo.ru/ff0c8a
ANEKTpUYECKuil TOK. TOkHM B 8a
Pa3JIMYHBIX Cpeaax» T
PesepBHbliil ypok. KonTpoiabHas bubnmnoreka [JOK
67 pabota o Teme 1 https://m.edsoo.ru/ff0c8c
"DnekTpoauHaMuKa" 56
. . bubmuorexa [JOK
68 Pesepaitstii ypok. Obobuaiouuit 1 https://m.edsoo.ru/ffOc8f
ypok 1o temam 10 kiacca 6e
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MArHUTHI U UX
B3auMOJIeicTBHE. MarHUTHOE IOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHTYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarsuTHO€E 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MarHIETHoll?o noiﬂ KaTyHJKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS WHTYKITHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

Konrponbnas pabora no reme
«MaraurtHoe 1oe.
DJEeKTPOMAarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HICAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbhb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA EPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTLppaCHpOCTpa];)IerIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuinHa BOJTHEL. [Tomepeunsie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. llIkana bubmmoreia LIOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oré)ameHHx cera. [loctpoenue bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 [Ipenomnenue ceera. [lonHoe bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpakKeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenue n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBennueHue JuH3bI

JlaGopaTopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa

33

WNurepdepennus creta. Judpaxus
cBeta. [ludpaknuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennanibHON TEOPUU
OTHOCHUTEIIHLHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K 0 O .
3 Ocrions crewmasrof teopin bimorera LLOK
B P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meoptam Sy
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
13| Tetonens Xenamsecnon neforan b morera LIOK
AeBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTUYECKOEe MPUMEHEHHE!
44
dboTorneMeHT, POTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynarsr bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noriomnieHue GoToHOB
IIPH [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEPrUU Ha Apyrou. Bubl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BoHoBEIE cBOiicTBa yacTuIl. BOIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYYCHUS

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
OJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnajn. ['amMmma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B sI/IpE.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobraemsl, TepCreKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

SHCMGHTapHLIC YaCTHUIIBI. OTKpLITI/IC
MMO3UTpOHA. Mertoanl Ha6J'IIOI[eHI/I${ u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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

55

pPEruCTpaLNK 3JIEMEHTAPHBIX
yactull. Kpyrieli cton
«DyHnaMeHTaIbHbIE
B3auMoOJercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro Heba. Co3Be3mus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BuaMMoOe aBKeHne. ConHeyHas
cucreMa

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0OBATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
NPEJICTAaBIICHUS O MTPOUCXOKICHUN H
sBostoruy CosHIA U 3BE3]

58

Muneunsiii [Iyte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMUHU

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMHMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o06matromuii ypok. Ponbs u mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
¢du3nvecKoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 10JIE.
DNEeKTpOMarHuTHas MHIAYKIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHU
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas (usuka.

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME













