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INOSICHUTEJIbHASA 3AIIMCKA

[Iporpamma 1o ¢usmuKe 6a30BOro YpPOBHS Ha YPOBHE CpegHEro OOIIero
obpa3oBaHMs pazpaboTaHa Ha OCHOBE TIOJIOKEHUM U TpebOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 0O6pa3oBaTe/IbHOM MporpaMmbl, IpeacTaBieHHbIx B DI'OC
COO, a Takxke c yuéToM (eaepasbHON paboueit MpPoOrpaMMbl BOCIUTAHUSI U
KOHIIENIUM IIpernojaBaHus y4ebHoro mnpemmera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHm3aImsx Poccuiickoin denepanym, peam3yroInx OCHOBHbIE
obpa3oBaTesIbHbIe IIPOrPaMMAbI.

CogmepskaHue IIporpamMMbl I10 (u3MKe HampaB/JeHO Ha GOpMMUpOBaHMeE
€CTeCTBEeHHO-HayUYHOU KapTuHbI Mypa obyuatoiyuxcs 10-11 kinaccoB npyu 06yueHumn
ux pu3uKe Ha 6a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESITeJIbHOCTHOI'O ITOAXO/a.
[Iporpamma o ¢pusmke coorBercTByeT TpedboBanmusaM OI'OC COO K maaHMpyeMbIM
JIMYHOCTHBIM, TIPeAMETHBIM M MeTalpeAMeTHbIM pe3yJbTaTaM OO0yYeHMs, a TaKKe
YUUTBIBAET HEOOXOOMMOCTb pean3alyuy MEKIIPeIMETHbIX CBsi3el (GU3UKU C
€CTeCTBEeHHO-HAayYHbIMM YUEOHBIMM ITpeaMeTamMi. B Hell onpenesisiioTCsl OCHOBHbIE
ey u3ydeHust GM3MKM Ha YPOBHE CpegHEero obIero oopasoBaHus, IJIaHUPyeMbIe
pe3yJIbTaTbl OCBOeHMsSI Kypca (M3MKU: JIMYHOCTHbIE, MeTarpeaMeTHbIE,
npenMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uke BKIIOUAET:

e IJIAHMPYEMbIE Pe3yJIbTaThl OCBOEHMSI Kypca Gu3uky Ha 6a30BOM YpOBHE, B
TOM YMCJIe TIpeIMETHbIE pe3yJIbTaThl 10 TOJjaM O0yYeHMST;

e COZIepsKaHMe yuebHoro mpeamera «Dusnuka» mo rogaM o0yUeHmus..

®usmka Kak HayKa O Haubosiee OOIIMX 3aKOHAaX IMPUPOIbI, BBICTYyIMAasi B
KayecTBe y4eOHOro IpeaMeTa B ILKOJIe, BHOCUT CYILIECTBEHHBIN BKJIAI B CUCTEMY
3HaHMI 06 oKpysKkaroIeM mupe. LIIKoabHbIN Kypc GU3NKKM — CUCTEMOOOPA3YIOIINIA
IJIS1 €CTEeCTBEHHO-HAYYHbBIX YUEOHBIX IMPEIMETOB, ITOCKOJbKY (M3MUeCKMe 3aKOHBI
JIeKaT B OCHOBE IIPOLIECCOB U SBJIEHUM, M3y4YaeMbIX XUMMeN, OMoJoruen,
dbusnuueckoit reorpadumeir M acTpoHomueinn. Mcmosb3oBaHMe UM aKTUBHOE
npyYMeHeHne  (GU3MUYECKMX 3HAHUM  ONpedessieT XapakTep WU pas3sBUTHE
pa3HOOOpAa3HbIX TEXHOJIOTHI B chepe SHEPTeTUKY, TPAHCIIOPTa, OCBOEHMSI KOCMOCA,
MOJTyYeHMs] HOBBIX MaTepUaiOB C 3aJaHHBIMM CBOMCTBAMU ¥ Apyrux. Msyuyenwue
(U3MKYM BHOCUT OCHOBHOM BKJIaJ, B QOpPMIMPOBaAHME €CTECTBEHHO-HAYUYHOM KapTUHbI
MMupa oOydJaronmxcs, B (OpMMPOBaHME YMEHUI IPUMEHSTb HAYUHbIM METO[
MTO3HAHUSI TIPY BBITIOJTHEHUY MMM YUEOHBIX MCCJIEIOBAHMIA.

B ocHOBY Kypca pu3MKu AJj151 yPOBHS CpeaHEro oobIiero oopa3oBaHmsI IOJI0KEH
PO MIell, KOTOpbIe MOYKHO PacCMaTPUBaTh KaK MPUHIIUIIBI €r0 MTOCTPOEHMS.

Hoes yenocmuocmu. B cOOTBeTCTBMM C HeM KypC SIBSETCSI JIOTMUECKU
3aBepIIEHHBIM, OH COJIEPKUT MaTepuaa U3 BCeX pasmesioB GU3MKM, BKIIOYAET KaK
BOITPOCHI KJIAaCCUYECKOI, TAaK ¥ COBPEMEHHON UMUK,

Hoesa zeumepanuszayuu. B cooTBeTCTBMM C Heii MaTepuaq Kypca (GUSUKU
00beaVMHEH BOKPYr (u3mueckux Teopuit. Bemyimm B Kypce SIBJISIETCS
dbopMupoBaHue IpenCTaBIeHUII O CTPYKTYPHBIX YPOBHSIX MaTepuy, BeEIeCTBe U
mosJie.



Hoes eymanumapusayuu. Eé peanusaiiusi mpenriojiaraeT MCI0JJIb30BaHMe
I'YMaHUTApHOTO TOTeHIMaIa (U3NMUYECKOM HAyKM, OCMbICJIEHME CBSI3M Pa3BUTHS
Gbu3MKM C pa3BUTHMEM OOIIECTBA, a TAKKe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
M 3KOJIOTMYECKMMM ITPO6IeMaMi.

Hoes npuknadnoii nanpasnennocmu. Kypc @usmku npeamnosaraer 3HakOMCTBO
C IIMPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTUUECKUX MPUIIOKEHUN U3YUEHHbBIX
TEOPUI Y 3aKOHOB.

Hoes sxonozusayuu peanusyetrcsl TOCPENCTBOM BBeIeHMSI 3JIEMEHTOB
comepykaHMsl, TIOCBSIIIIEHHBIX 9KOJIOTMUECKMM IIpobsieMaM COBpPEMEHHOCTH,
KOTOpbI€ CBSI3aHbI C Pa3sBUTMEM TEXHUKM UM TEXHOJIOTMIA, a TaKke OOCYKIeHMUS
Mpo6JsIeM palOHAIBLHOT'O IIPUPOIONIOIb30BAHMS U IKOJIOTMYECKOM 6€301TaCHOCTH.

CrepskHEBBIMM 3JIeMEHTaMM Kypca (PU3MKM Ha YpOBHE CpeIHero OoOIIero
obpasoBaHus SABJSIIOTCS usnueckue Teopun (GopmupoBaHue TpenCcTaBIeHUN O
CTPYKTYype MOCTpoeHMsT (pu3nueckomn Teopun, posn pyHIaMeHTaTbHbIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MTPEACTaBJIEHNSIX O IIPUPO/Ie, TPaHMLIAX TPUMEHUMOCTHU
TEOPUIA, IJIT ONIMCAHUSI €CTeCTBEHHO-HAYYHbBIX SIBJIEHUI U TIPOLIECCOB).

CUCTeMHO-IeSITe/TbHOCTHBIN TMOAXOM B Kypce (U3MKM peanmsyeTcsl Mpexne
BCEro 3a CUET OpraHM3aluy SKCIEPUMEHTAIBLHOM MeSTETbHOCTY OOYYarOIIMXCSI.
Il1s1 6a30BOr0O ypOBHS Kypca GU3UKM — 9TO UCIIOTb30BaHME CUCTEMbI (POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B IpOrpaMmMme
mo ¢usuke o6beAVMHEHBbI B OOIIMI CIMCOK YUYEHMUYECKUX IPaKTUUYECKUX paborT.
BoigesnieHne B yKa3aHHOM IlepeuyHe JiabopaTOpPHbIX pPaboT, MPOBOAMMBIX IJIsI
KOHTPOJISI ¥ OIIeHKM, OCYIIIeCTB/ISIETCS YYaCTHMKAMM 0Opa3oBaTeIbHOIO ITpoiiecca
MCXOOsl U3 OCOOEHHOCTEN TUIAaHMPOBAHMS M OCHallleHMs1 KabuHerta ¢usuku. [Ipu
3TOM oOOecIieunBaeTCsl OBJIaJleHVe OOYYalomMMMUCSI YMEHMSIMM  TTPOBOAUTH
KOCBEHHbIE M3MEpEeHMs], MCCIAeNOBAHMUS 3aBUCUMOCTEN (U3NUYECKUX BEIUUYNH U
MTOCTAHOBKY OITBITOB IO ITPOBEPKE MPeIJIOKEHHBIX TUTIOTES.

Bosbliioe BHMMaHMeE yAEISETCS PElIeHNI0 PACYETHBIX M KaueCTBEHHBIX 3a7ay.
[Tpyu sTOM A7151 paCYETHBIX 337aU IPUOPUTETOM SIBJISIIOTCS 33[]aUM C SIBHO 3aJaHHOMN
GbU3MUECKOVi MOJEeNbl0, ITO3BOJIIONIME TPUMEHSITb W3y4YeHHble 3aKOHbI U
3aKOHOMEPHOCTM KaK M3 OJHOTO pasgesa Kypca, TaK M MHTErpUpys 3HAHUST U3
pasHbIX pasgesoB. i1 KaueCcTBEHHbBIX 3a/1au MPUOPUTETOM SIBJISTIOTCST 3aIaHUST Ha
OOBbsSICHEHME MPOTEKAHMUSI (PU3MUECKUX SIBJIEHMI M IIPOLIECCOB B OKPYKalOLIEn
SKM3HM, TpeOylole BblOOpa (U3NYECKOV MOIENM [JiSl CUTyaluyu MTPaKTUKO-
OPMEHTHPOBAHHOT'O XapaKTepa.

B cootBetcTBuM ¢ Tpe6oBanusmu @I'OC COO k maTepuaabHO-TEXHUUECKOMY
obecrieueHNI0 y4ebHOro Ipoliecca 6a3oBbIii YPOBEeHb Kypca (M3MKM HAa ypPOBHE
cpegHero oOiero o6pasoBaHMS TOJDKEH M3y4aTbCsS B YCJIOBUSIX ITPEAMETHOTO
KabuHera QU3NKM MM B YCJIOBUSIX MHTEIPUPOBAHHOTO KabMHETa IPeMEeTOB
€CTeCTBEHHO-HAyYHOro LMKIa. B KabuHeTe GU3MKM HO/DKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpyIOBaHME [IJISI BBINOJHEHMS YKa3aHHBIX B IIpOrpaMme IO
busuke yueHMUeCKMX MPaKTUIeCKuX paboT 1 IeMOHCTpallMOHHOe 000pyIoBaHMe.

IlemoHCTpallMOHHOEe OOOpynmoBaHMue (GOpPMUPYETCSI B COOTBETCTBUM C
MPUHIIMIIOM MMHUMAQJIbHOM [TOCTATOYHOCTM U  obecreurBaeT ITOCTAHOBKY
MepeunucieHHbIX B IporpaMMme 10 GuU3MKe KIIOUEBBbIX JOeMOHCTpaluil [IJis



MCC/IeNOBAHUST  M3yYaeMbIX SIBJIGHUMI U TIPOIECCOB, SMIMPUUECKUX U
(dbyHIaMeHTaIbHbIX 3aKOHOB, X TEXHUYECKUX ITPUMEHEHMUIA.

JlabopaTropHoe 06OpyIOBaHMe [JISI YYEHMUYECKMX IPaKTUUYEeCKUX pabor
dbopMupyeTcsl B BUIe TeMAaTMUECKMX KOMILUIEKTOB M 0OeCIieuMBaeTcs B pacuére
OOHOTO KOMIUIEKTa Ha JBYX OOy4Yalommxcs. TemMaTudecKue KOMILJIEKTHI
JJabOpPaTOPHOTO O0OOPYIOBAHMS IOJDKHBI OBbITh ITOCTPOEHbI HAa KOMILIEKCHOM
MICIIOJIb30BaHMM aHAJIOTOBBIX M LMGPOBLIX IPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MEepPUTETbHBIX CUCTEM B Bue 11 POBbIX JJaOOpaTOPUIA.

OCHOBHBIMM TeJISIMY M3YyUeHMsT PU3UKM B 06111eM 00pa30BaHUM SIBJISIIOTCSI:

e bopMMpoBaHMe MHTEpeca U CTpeMJeHMsS OOydYalommMxcsi K HaydyHOMY
M3YUEHUIO TIPUPOAbI, pasBUTME UX WHTEUIEKTYaJbHbIX WM  TBOPYECKUX
CITOCOOHOCTEI;

e Pa3BUTHME TIPEICTaBJIEHUI O HAYYHOM MeTOoAe IO3HaHMs ¥ (HOopMMUpPOBaHME
MCCJIEIOBATE/IbCKOI'O OTHOIIEHMS K OKPYSKaIOIIMM SIBJIEHUSIM;

« bOpMMpOBaHMEe HAYYHOTO MMUPOBO33PEHMSI KaK pe3yJibTaTa M3yUYeHUsT OCHOB
CTpoeHust MaTepuy ¥ QyHIaMeHTaIbHbIX 3aKOHOB (PU3VKY;

« hopMMpOBaHMe YMEHUI OOBSICHSITD SIBJIEHUS C MCIIOJIb30BaHMEM (PU3NUECKUX
3HAHMI ¥ HAYYHBIX JJOKa3aTeJIbCTB;

o bOpMMpOBaHMe IPENCTABJIEHUII O pOAM (U3MKU IJIT Pa3sBUTUS OPYTUX
€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUIA.

HocTmskeHne 3TuX 1iejieir obecreunBaeTcsl pelleHreM CJIenyoIMX 3amau B
Mpollecce M3yueHnst Kypca GUsnKM Ha YpOBHE CpeHero ob1iero o6pa3oBaHms:

e IpMOOpPETEHME CUCTEMbBI 3HAHUIM 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPUSIX, BKJIIOYAsi  MEXaHMKY,  MOJIEKYJISIPHYIO busuKy,
3JIEKTPOIMHAMMKY, KBAHTOBYIO (QM3NUKY U 3JIEMEHTbBI aCTPOGU3UKIY;

« bopMMpoOBaHMe YMEHUI IPUMEHSITh TeOpETUUECKMe SHAHWS 151 OObSICHEHNS
dbusnyecknx SIBJEHUI B TPUPOAE U OJI TPUHSITUSI TPAKTUUECKUX peIIeHU B
TTIOBCEHEBHOM JKU3HM;

¢ OCBOEHME CIIOCOOOB pelleHus] pasjauMyHbIX 3aJauy C SIBHO 3aJaHHOI
(dusnUecKoy MOJeJbio, 3aJay, MOApPasyMeBaIoIIMX CAaMOCTOSTEJIbHOE CO3[IaHMe
dbusnyeckon Moaesn, aneKBaTHOM YCJIOBUSIM 3a1auu;

e IOHMMaHMe (U3NYECKUX OCHOB ¥ IIPUHIIMIIOB OEMCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMUYECKUX ITPOIIECCOB, X BJIMSIHMS Ha OKPYKAIOIIYIO Cpeny;

e OBJIQZIEH/E METOAAMM CaMOCTOSIT€JIbHOTO IIJIAHMPOBAHMSI U ITIPOBEIEHUS
busudecknx SKCIIEPMMEHTOB, aHaIM3a WM MHTepHpeTauuy MHOOpPMAIN,
orpezesieHNs] JOCTOBEPHOCTH ITOJTYUYeHHOT'O pe3yJIbTaTa;

e CO3aHMe YCJIOBUM [JISI Pa3sBUTUS YMEHMI ITPOEKTHO-MCCJIEIOBATEIbCKO,
TBOPUYECKOM JIeSITeTbHOCTM.

Ha wmsyuenme ¢usmkyu (6a30BbIM ypPOBEHb) HA YpPOBHE CpeTHEro OOIIEero
obpasoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJeJli0), B
11 knacce - 68 yacoB (2 yaca B HEZIEJTIO).

[Ipennaraemblii B mporpamMme 1o GusuKe IiepeueHb JabOPaTOPHBIX U
MPaKTUUECKMX pabOT SIBJSIETCS PEKOMEHIOBAHHBIM, YUUTENb [ejlaeT BbIOOP
MpoBefeHust J1abopaTOPHbIX pabOT M OMBITOB C YYETOM WHIAUBUAYATbHBIX
0COB6eHHOCTeN 00YyUaroIIMXCsl.



COJEP>XAHUE OBYUYEHUS
10 KJIACC

Pa3gen 1. ®usuka u MeTOAbl HAYYHOT'O IIO3HAHUSI

®dusuka - HayKa o mpupoje. HayuHble MeTObI TO3HAHMSI OKPYsKaIOIero Mupa.
Posb 3KCIlepMMeHTa M TeopuM B Ipoliecce MO3HAHMUSI MPUPOMAbl. DKCIIEPMMEHT B
busuke.

MopenvpoBanue GusMUecKuxX SIBJAEHMI U TpolieccoB. HayuHble T'UITOTE3BI.
@usnuyeckre 3aKOHbI U Teopuu. ['paHMIbI TPUMEHUMOCTU (PU3UUECKUX 3aKOHOB.
[IpyHLIMIT COOTBETCTBMUSL.

Poib um mectro pusuku B hopMMpOBaHUM COBPEMEHHOM HayUYHOM KapTUHBI
MMpa, B IPaKTUUYECKOM JesITeIbHOCTU JIIO/IEN.

Llemoncmpauyuu

AmnasioroBble ¥ LMGPPOBbIE U3MepUTEIbHbIe IPUOOPbI, KOMIIbIOTEPHBIE
IaTYNKIA.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe npiskeHre. OTHOCUTEIBHOCTb MEXaHMUYECKOI'O IBVKEHMS.
Cucrema orcuéra. TpaeKkTopusi.

[Tepemerliienne, CKOpOCTh (CpemHsSII CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) M
YCKOpeHMre MaTepUaIbHOVM TOUYKM, MX IPOEKLUMM Ha OCU CHUCTEMbI KOOPIMHAT.
CJi03keHMe nepeMelleHni1 M CJIOSKEHME CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE IIpSMOJIMHEMHOe BusKeHue. ['paduku
3aBMCUMOCTM KOOPAMHAT, CKOPOCTM, VCKOpPEHMS, IIyTM WU IepeMeIeHusI
MaTepuaJbHOM TOUKM OT BPEMEHMN.

CBobopgHoe nagenye. Y CKOpeHye CBOOOTHOrO NageHus.

KpusonuueitHoe nBuskeHue. JIBiskeHe MaTepyaabHOM TOUKY 110 OKPY;KHOCTY
C IIOCTOSIHHOM IO MOIYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
ITepuon u yactoTa obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHeE.

TexHuueckue yCTPONMCTBA M IIPaKTMUECKOe IIpMMEHEeHMe: CIIMUIOMETD,
IOBVKEHME CHApsIIOB, IeMHbIe ¥ peMEHHbIE Iepeaaui.

Llemoncmpauuu

Mogenb CUCTeMBbI OTCUETA, WJUTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTUK
IBVKEHMSI.

IIpeobpa3oBanye OBUKEHMI C MCIIOJIb30BaHMEM ITPOCThIX MEXAHM3MOB.

[Tamenue Tes B Bo3gyxe U B pa3pesKkeHHOM IIPOCTPAHCTBE.

Hab6monenne nBvkeHMs] Tesia, OPOIIEHHOIO IIOJ YIJOM K TOPU3OHTY W
TOPU30HTAIBHO.

V3mepeHne yCKOpeHusi CBOOOIHOrO IageHusl.

HampaByiieHne cKOpoCTy Mpy ABVI>KEHUM IO OKPYKHOCTH.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomawil

V3yueHne HEPaBHOMEPHOIO IBIVKEHMSI C LIEJbIO OIpeneseHNns] MIHOBEHHOM
CKOPOCTMH.



WccrnenoBaHyue COOTHOIIIEHUSI MeXAY IYTSIMM, MPONAEHHBIMM TeJIoOM 3a
1ocJieloBaTe/ibHble paBHble IIPOMEXYTKM BpeMeHM I[Py PaBHOYCKOPEHHOM
IBVKEHMM C HavuaIbHOM CKOPOCTbIO, pAaBHOM HYJIIO.

V3yueHne OBUsKEeHMS 1IapMKa B BI3KOM SKUIKOCTM.

W3yueHne OBUKeHMS Tejia, OpOILIeHHOI'O TOPU30HTA/IBHO.

Tema 2. Tunamuxa

IIpyunuun  otHocuTenbHOCTM  ['ammes.  IlepBbin  3akoH  HbloToHa.
W HepunaabHbIe CUCTEMbBI OTCUETA.

Macca Tena. Cuna. Ilpuanmn cynepriosunyu cuit. Bropoi 3akoH HbroToHa i1t
MaTepuaabHOM TOUKM. Tpetuit 3akoH HbloTOHA 7151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHmusi. Cuia Tspkectu. IlepBas kocmmyeckast
CKOPOCTb.

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

Tpenne. Buabl TpeHus (1MoKosl, CKoJibxkeHus1, KaueHust). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJbKEHUS M cuia TpeHus rnokos. KoadgduimeHt TpeHus.
Cwua ConpoTUBIIEHMS TIpU IBUKEHUM TeJIa B SKUIKOCTY MUJIU Tase.

ITocTynaresbHOE U BpalllaTe/ibHOE IBMKEHME aOCOJIIOTHO TBEPIOTO TeJla.

MoMeHT CUJIbI OTHOCUTEJILHO OCKU BpailleHus. Ilmeduo cuiabl. YciaoBus
paBHOBECHUS TBEPAOIO TeJa.

TexHuueckne yCTPOMCTBA M IIpaKTUYECKOe IpUMeHeHMe: TONIIUITHUKH,
IBVISKEHME VICKYCCTBEHHBIX CITYyTHUKOB.

Lemoncmpayuu

SIBneHMe MHEPLIUN.

CpaBHeHMe MacC B3aMO/IEICTBYIOIINX TeJl.

Bropoi1 3akoH HpioTOHA.

N3mepeHne cuil.

Clio3keHne Cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AecdopMaliumn.

HeBecomocTnb. Bec Tena ripu yCKOpeHHOM MOAbEME U TTafeHUN.

CpaBHeHMe CUJT TPEHMUS TTIOKOSI, KAUEHMS ¥ CKOJIbsKEeHMSI.

Y cnoBus paBHOBeCHs TBEpAOTo Tesia. Buabsl paBHOBecHs.

Vuenuueckuii akcnhepumenm, nabopamopHvie pabomail

N3yueHne nBu>keHNsT 6pycKa Mo HaKJIOHHOM TIJIOCKOCTH.

WccnenoBaHne 3aBUCUMOCTM CUJT YIIPYTOCTM, BO3HMKAIONIMX B IPYKUHE U
pe3nHOBOM oOpasiie, OT UX Aedopmariumn.

WccnegoBanne YyCJIOBMII paBHOBeCHSI TBEPHOOrO Teja, MMEIOIIEr0 OCh
BpalleHusl.

Tema 3. 3akoHnel coxpaneHus é mexaHuke

Mmynibc MaTepuagbHOM TOUKM (Tejia), CUCTEMBI MAaTEPUAIbHBIX TOYEK.
MmysibC CUJIBI M M3MEHEHME MMITYJIbCa Teja. 3aKOH COXPaHEeHMSI MMITYJIbCA.
PeakTuBHOe ABIMKEHME.

Pa6ora cuibl. MOIIIHOCTD CUJIBI.

Kunernueckasi sHeprusi MaTepuajbHOM TOUKM. TeopemMa 00 W3MEHEHUM
KMHETUYECKON SHEPTUM.



[ToTeHinanbHast SHeprusl. [ToTeHunanbHas SHeprus YIpyro
nebopMUpoBaHHOM MPYKUHbIL. [loTeHIMabHas sHeprus Tesia BOJIM3Y TOBEPXHOCTU
3emuin.

[ToTeHLMambHBIE " HeMoTeHIMa/IbHbIE CWJIBL. Css13b paboThl
HEINOTEeHIMaTbHbIX CUJI C U3MEHEHMEM MeXaHNUeCKOM SHEPT UM CUCTeMbI TeJl. 3aKOH
COXpaHeHMs] MeXaHMUYEeCKOM SHEPTUN.

Yrpyrue 1 HeyIpyrme CTOIKHOBEHMS.

TexHuveckue yCTpONCTBA M IIpaKTMUYeCKoe IIpMMeHEeHMe: BOJOMET, KOIIEp,
MIPY>KMHHBIN MUCTOJIET, IBUYKEHIE paKeT.

Llemoncmpayuu

3aKOH COXpaHeHUsI UMITYJIbCa.

PeakTuBHOE OBISKEHME.

[Tepexop MOTeHIMAIbHOM SHEPTUM B KUHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii axcnepumenm, 1abopamopHele pabomoi

W3yueHne abCOIOTHO HEYIIPYroro yjaapa C IIOMOIIbIO IBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

WccnenoBaHne cBsi3u pabOThl CUJIbI C M3MEHEHMEM MeXaHMUeCKOU SHeprum
TeJla Ha MpUMepe PacTsKeHMsT pe3MHOBOrO KIyTa.

Pasnen 3. MostekysipHast Gu3suKa M TepMOAMHAMMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOLl meopuul

OcHOBHbIE TTOJIOKEHUS MOJIEKY/ISIPHO-KMHETUYECKOM TEOpUM U UX OIbITHOE
obocHoBaHue. bpoyHoBckoe naBmkenue. [Iuddysus. XapakTep IBMKEHUS U
B3aMMOJIEMICTBMSI YaCTUIl BelllecTBa. Mojenn CTPOeHUusI rasoB, >XUIKOCTEN U
TBEPIBIX TeJ U OObSICHEHME CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mozesen. Macca u
pasMmepbl MmoJjiekyJ1. KommuecTBo BenlectBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u ee usMmepenme. lllkana temmepaTtyp
Lenbcus.

Mopenb nneanbHoro raza. OCHOBHOe ypaBHEHME MOJIEKYJ/IIPHO-KMHETUYeCKOM
TeOpMM UAeasbHOro rasa. AOCOJIOTHAsT TeMIepaTypa KakK Mepa CpenHei
KMHETUYECKOV SHepPruM TEIVIOBOTO NBMsKeHMs yacTull rasa. llkama TemmepaTyp
KenbBuua. I['a3oBble 3akoHbl. YpaBHeHMe MeHneneeBa—-KianeitpoHa. 3akoH
HanbToHa. M3ormpoliecchl B MaeaJbHOM rase C IIOCTOSIHHBIM KOJIMUECTBOM
BerlecTBa. ['padumueckoe mpencTaB/ieHMEe WM3OIPOLIECCOB: M30TepMa, M30XOpa,
nusobapa.

TexHuueckne yCTpPOMCTBA M IIPpaKTUYECKOe IpPUMEHEeHMue: TepMOMeTp,
6apomerp.

Llemoncmpauuu

OmnbIThl, MOKa3bIBAIOIIME OUCKPETHOE CTpPOEHMe BellecTBa, ¢oTorpadun
MOJIEKYJI OPTaHNYECKUX COeIVIHEHUIA.

OmbIThl 110 TG DY3UM KUIKOCTEN U Ta30B.

Mogenb 6pOyHOBCKOTO JIBUKEHMS.

Mopenb onbita IlTepHa.

OnbIThI, IOKa3bIBAIOIIVE CyIIIeCTBOBaHME MEXKMOJIEKYJITPHOTO
B3aMMOJIeVICTBUS.



Mopenb, WITIOCTPUPYIOLIAs IPUPOIY JaBjeHMs Ta3a Ha CTEeHKM COCy/ia.

OrnbIThl, WUIIOCTPUPYIOIIME YpaBHEHME COCTOSIHUSI MIeaJbHOrO Tasa,
M30IPOLIECCHI.

Yuenuueckuii axcnepumenm, 1abopamopHsle pabomoi

OnpepeneHne mMacchl BO3[lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUM
006bEMa KOMHATbI, JaBJe€HNSI M TEMIIEPATYpPbl BO3/IyXa B HEM.

WccnenoBaHue 3aBUCUMOCTY MEXIY ITapaMeTpaMy COCTOSIHUSI pa3pesKeHHOTr'o
rasa.

Tema 2. OcHoébl mepmoouHamuxku

TepmoagyHammyeckast cucTtemMa. BHYTpeHHSIST 3Heprusi TepMOAMHAMMIYECKOM
CUCTEMbBI U CIocOObI eé mn3MeHeHMst. KosyecTBo TerioTsl U pabota. BHyTpeHHsIs
SHEepruMs  OJHOATOMHOTO  MAeaJbHOrO  rasa. Bunpst  Terutornepemaun:
TeIUIONPOBOIHOCTDb, KOHBEKIIVS, MU3TyueHne. YaeabHas TEIVIOEMKOCTb BeIleCTBa.
KonuecTBO TemOThI TPy TeIJIoNepenaye.

ITousiTue 06 ammabaTHOM mpoliecce. IlepBblii 3aKOH TEPMOIMHAMMKIA.
[IpumeHeHMe IepBOro 3aKOHA TEPMOAMHAMMKM K M3ompoliieccaMm. I'paduueckas
MHTepIIpeTaLusi paboThl rasa.

BTopoi1 3akoH TepmoauHamuki. HeoGpaTuMocCTh MpoIeccoB B IIpUPOJIE.

TennoBble  MaimMHbl.  [IpMHIMIIBI ~ JE€MCTBMS  TEIUVIOBBIX  MalllMH.
IIpeoOpa3zoBaHmusi sHeprMM B TeIUIOBbIX MallnHax. KoadduimeHT mnosesHoro
menctBus TemoBoy Maruvubl. Lykn KapHo u ero kosagduumeHT I10JIe3HOTO
IEeCTBUSI. DKOJIOTUYECKNE ITPOOIeMbI TEIIJIOSHEPTEeTUKNA.

TexHuueckne yCTPOMCTBA M IIPaKTUYECKOE IIpMMEHEHMe: IBUTraTesIb
BHYTPEHHEr0 CropaHmsi, ObITOBOM XOJIOOMUJIBHUK, KOHIUIVIOHED.

Lemoncmpayuu

V3meHeHMe BHYTPEHHEN SHEPrMM TeJia TpU COBEpIIeHUM PabOThbI: BbUIET
MpoOKM 13 OYTBUIKM TIOJ HEMCTBMEM CXXATOro BO3dyxa, HarpeBaHue sdupa B
JIATYHHOM TpyOKe MyTEéM TpeHMs (BUIeOneMOHCTpalus).

V3MeHeHMe BHYTPEeHHEN SHeprum (TemIiepaTyphbl) Tejia IIpy Tervionepeaaye.

OrnbIT MO agnabaTHOMY pacIIMPEHNIO BO3AyXa (OIMBIT C BO3IYIIIHLIM OTHMBOM).

Mogenu mapoBoi TYpOMHbBI, IBUTaTe/Is BHYTPEHHETO CrOpPaHMsl, peaKTUBHOI' O
IBUTATEJIS.

Vuenuueckuii akchepumenm, nabopamopHvie pabomauil

M3mepeHne yaeabHOM TENJI0EMKOCTMH.

Tema 3. Azpezamnbie cocmosaHus eeujecmea. Paszoevie nepexodsl

[Tapoobpa3oBanne u KoHpaeHcalus. Mcrnapenue u xkumeHue. AOGCOJIIOTHASI U
OTHOCUTEJIbHAS BJIAKHOCTb BO3mayxa. HachlllleHHBbI TMMap. YaenabHas TerioTa
rmapoo6pasoBaHusi. 3aBMCUMOCTb TEMITEPATYPbl KUTIEHNS OT JaBJIEHMS.

TBépmoe Teno. Kpucrayumueckne u amopdHbie Tesa. AHU3OTPONNST CBOMCTB
kpucta/uioB. JXunkme xKpucrauibl. CoBpemeHHble MaTepuasibl. IlnaBieHme u
KpucCTa/umm3auus. Y IejbHasl TerioTa riaBiaeHus. Cyommarnys.

YpaBHeHMe TEIUIOBOrO 6ajiaHca.

TexHuueckne YCTPONCTBA M MPAKTUUECKOE IIPMMEHEHMEe: TUTPOMETP U
TICUXPOMET]P, KAJOPUMETP, TEXHOJOTUM TIOTYYEHMSI COBPEMEHHBIX MaTepuasoB, B
TOM UlCJIe HAHOMAaTepuasaoB, ¥ HAHOTEeXHOJIOTUM.



Llemoncmpayuu

CBolCTBa HACBIILIEHHbIX TTAPOB.

Kurnenue nmpy MoHM;KeHHOM [aBJIEHUM.

Cnioco6bI M3MepeHusl BJIaXKHOCTHA.

Hab6romenne HarpeBaHusI U IIJIaBJI€HNUSI KPMCTA/UIMUECKOTrO BelllecTBa.
IleMoHCTpalMs KPUCTa/LJIOB.

Vuenuueckuii saxcnepumenm, nabopamopHsie pabomai

V3MepeHne OTHOCUTE/IbHOM BJIasKHOCTM BO3[yXa.

Pasnen 4. DiekTpoaHaMuKa

Tema 1. Dnekmpocmamuxa

OneKkTpu3salys Tejl. DJIeKTpuuecKui sapsa. [IBa Buma sJIeKTpuueckux 3apsioB.
[IpoBomHMKM,  OMOJAEKTPUKM ¥ IIOJYIPOBOOHMKM. 3aKOH  COXPaHEHMS
3JIEKTPUYECKOTO 3apsiza.

Bsaunmogerctue 3apsimoB. 3akoH Kysona. ToyeuHblii 3/1eKTpuIecKmii 3apsiy,.
OnekTpuyeckoe T1one. Hampssk€HHOCTb — 3jeKkTpuueckoro mnouis.  [IpuHimn
CYIIEPHO3UILINM JIEKTPUUECKMUX T0JIeN. JIMHUM HaNpSsKEHHOCTH 3JIEKTPUUYECKOTO
TOJISI.

Pabota cun sanekTpocraTuueckoro mnoss. [ToreHuman. Pa3HOCTh TOTEHIIMAIOB.
[IpoBOAHMKM ¥ OUIJIEKTPUKM B 3JIEKTPOCTATHMUECKOM ITojie. [IuaneKkTpuueckast
MIPOHUIIAEMOCTb.

OnekTpoeéMKOCTb. KoHneHcaTop. DJIeKTPOEMKOCTb IJIOCKOTO KOHAEHcaTopa.
OHeprus 3apspKeHHOTO KOHIeHcaTopa.

TexHuueckue YCTPOMCTBA M MpPaKTUUECKOe IpUMeHeHMe: 3JIeKTPOCKOI,
3JIEKTPOMETpP, 3JIEKTpOCTaTMUeCKast 3alllMTa, 3a3eMJIeHMe 3JIeKTPOIpPUOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN aIllapaT, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOiCTBO U MIPUHITUIT JE€MCTBUS 3JIEKTPOMETPA.

BsanmoencTBue HasIeKTPU30BAHHBIX TeJ.

DeKTpuYeCcKoe ToJIe 3apsKEHHbBIX TeJl.

[TpoBOgHMKM B 37IEKTPOCTATMUECKOM ITOJIE.

OJIeKTpOCTaTMUEeCKas 3allyTa.

IIM2/IeKTPUKY B JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOT'O KOHAEHCATOpa OT IIOLLIAAV IIACTHH,
PACCTOSIHUSI MEKITY HUMM U OUJIEKTPUUYECKOM ITPOHMUIIAEMOCTH.

OHeprus 3apspKeHHOTO KOHIeHCaTopa.

Vuenuueckuii akchepumenm, nabopamopHvie pabomauil

V3mepeHne 3/1eKTPOEMKOCTM KOHAEeHCcaTopa.

Tema 2. ITocmosHHbli 3n1ekmpuueckuil mok. Toku é pasnuunsix cpedax

ONeKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMSI 3JIEKTPMUECKOTO TOKA.
Wcrounnkn Toka. Cuia Toka. [ToCTOSHHBIN TOK.

Hanpsikenne. 3akod Oma 11151 yuyacTka 1enn.

OJIeKTpUYECKoe CONMPOTUBJIEHME. YIe/llbHOe COMNPOTHUBJIEHNE BeIlecTBa.
[TocnemoBaTenbHOe, MMapa/ieJIbHOE, CMEIIaHHOe COeAVHEeHMe ITPOBOTHIKOB.



Pabora asexkTpmueckoro Toka. 3akoH [Ikoyasg-Jlenma. MoIIHOCTD
97IEKTPUUECKOTO TOKa.

OJIeKTPOABIMKYILIAS CUJIa M BHYTpPEHHee COIPOTMBJIEHME MCTOUHMKA TOKa.
3akoH Oma J1J1 TTOJTHOM (3aMKHYTOM) 3JIeKTpudeckon emnu. KopoTkoe 3aMbIKaHMe.

OJIeKTPOHHAss  NPOBOAMMOCTb  TBEPALIX  METa/JIOB.  3aBUCUMOCTD
COIPOTUBJIEHMS METaJ/VIOB OT TemMriepaTypbl. CBEepXIIPOBOJMMOCTb.

OJIeKTpuYecKkuit TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYUKOB.

[TonmynpoBogHUKMA. CobcTBeHHast " MpUMecHas MIPOBOAVIMOCTD
nosynmpoBoaHMKoB. CBoMCTBa p—n-Tiepexopa. [TomympoBogHMKOBbIE TPUOOPHI.

ONeKTpuYeckKui®t TOK B  pacTBoOpax M  paciulaBaX  2JIEKTPOJIMTOB.
OJIEKTPOUTHUECKAS AMCCOLMaLVsI. DJIeKTPOJINS.

OJleKTpuYeckmii TOK B rasax. CaMOCTOSITEJIbHBIM ¥ HECaMOCTOSITEIbHbIN
paspsia. Monnus. [1nasma.

TexHuueckne YCTpPOUCTBA M MpPaKTUUECKOe IIpMMeHeHMe: amIlepMmeTp,
BOJIbTMETpP, pPEOCTaT, MCTOYHMUKM TOKa, 3JIeKTpOHarpeBaTe/jbHble IPUOOPHI,
37IEKTPOOCBETUTEIbHbIE TIPMOOPHI, TEPMOMETP COIPOTUBJIEHNS], BaKYYMHbIN IO,
TEPMUCTOPbI ¥ (OTOPE3UCTOPHI, ITOTYITPOBOAHUKOBBIN OMO/I, raibBaHMKA.

Llemoncmpauuu

V3mepeHne Ciiibl TOKA U HAIIPSIsKEHMS.

3aBUCUMOCTb COIPOTUBJIEHUS] LVJIMHIAPUUYECKUX ITPOBOAHUKOB OT IJIMHBI,
TIJIOIIAM TIOTIEPEeYHOro CeUeHusT 1 MaTepuaJia.

CwMmelliaHHOe coeiiHeHNe ITPOBOTHNKOB.

[Ipsamoe wm3MepeHMEe 9JIEKTPOABIOKYIIENM cwiabl. KopoTkoe 3aMbIKaHMe
rajbBaHMUECKOT'O 3JIEMEHTAa U OIleHKa BHYTPEHHEro COMPOTUBIIEHMS.

3aBUCUMOCTb COITPOTUBJIEHNST METAJIJIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTD 37IEKTPOJIATOB.

VckpoBOM paspsiz ¥ IIPOBOAMMOCTD BO3IyXa.

OIHOCTOPOHHSISI MTPOBOAMMOCTD AMOMA.

Vuenuueckuii akchepumenm, nabopamopHvie pabomail

V3yueHne CMeIIaHHOT'O COeITHEHMST PE3UCTOPOB.

V3mepeHne 37eKTPOABIIKYILEN CUIbI MCTOYHMKA TOKA M €ro BHYTPEHHEro
COIPOTUBJIEHMS.

Hab6sromeHne 31eKTposm3a.

MesknpeaMeTHbIe CBSI3U

N3yuenne Kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kjacce OCyILEeCTBJISIETCST C
YUYETOM COMAEP)KATeNbHBIX MEKIIPEIMETHBIX CBSI3€i C KypcaMu MaTeMaTUKM,
610JIOr M, XUMIUM, Teorpaduu 1 TeEXHOJIOTUNA.

Mescnpedmemuvie nouamus, CBSI3aHHbIE C M3yUYEeHMEM METOIOB HAyYHOTO
MO3HAHMS: SIBJIEHMe, Hay4HbIM (akT, ruroresa, usndeckas BeIMUMHA, 3aKOH,
Teopus, HabJ/IIojeHne, SKCIIepMMeHT, MO e/IMpoBaHe, MO/Ie/ib, U3MepeHNe.

Mamemamuka: pelieHne CUCTEMbI YpaBHEHU, TMHEMHAsST GYHKLMS, TTapaboJia,
rumnepobosia, ux rpaduKkM U CBOMCTBA, TPUTOHOMETpUUECKME (QYHKINUM: CUHYC,
KOCUHYC, TaHTeHC, KOTaHTe€HC, OCHOBHO€ TPUTOHOMETPUYEeCKoe TOKIECTBO,
BEKTOpBI U UX MPOEKIMM Ha OCU KOOPAMHAT, CJIO’KeH e BEeKTOPOB.



Buonozusa: MmexaHnyeckoe ABUKEHME B KMBOM Ipupone, nuddysus, ocMoc,
TerIo0OMeH >KMBbIX OpPraHM3MOB (BU[IblI TeIsIoNepenadyy, TEIJIOBOe paBHOBeCHE),
9JIeKTpUUECKye SIBJIEHUS B SKMBOM IIpUpoJe.

Xumus: IUCKpPETHOE CTPOeHMe BellleCTBa, CTPOeHre aTOMOB 1 MOJIEKYJI, MOJIb
BellleCTBa, MOJISIpHAsI Macca, TeIJIOBble CBOMCTBA TBEPIbIX TeJI, SKUIKOCTEN 1 Ia30B,
97IeKTpMUUEeCKre  CBOMCTBAa  META/VIOB,  3JIEKTPOJUTHYECKas  OuUCcolmalius,
rajbBaHMKa.

TI'eozpacgpus: BnaxxHOCTb BO3[IyXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texuonozus: mpeobpasoBaHMe IBUKEHUIM C MCIIOJb30BaHMEM MeXaHM3MOB,
YUET TpeHus] B TEXHMKe, IOAIIMITHMKM, MCIIOJb30BaHME 3aKOHA COXpPaHEeHMS
MMITyJIbCA B TeXHMKe (pakeTa, BOJOMET M [ApYyIrue), OBUTaTe/lb BHYTPEHHEro
CcropaHmsi, mapoBasi TypOMHa, OBITOBOM XOJIOOMJIbHUK, KOHAUIIMOHEDP, TEXHOJIOTUN
TOJIyUeHMSI COBPEMEHHBIX MaTepuasioB, B TOM UMCJe HAHOMAaTEpPUAJIOB, U
HAHOTEXHOJIOTUM, 3JIEKTpPOCTaTHuyeckasl 3alliuTa, 3a3eMJIeHMe 3JIeKTPOIpPUuOOpPOB,
KCEepOKC, CTPYWUHBIN MIpUHTEP, 3JIeKTpOHAarpeBaTe/bHbIE puoOPHI,
37IEKTPOOCBETUTEIbHbBIE ITPUOOPDI, Fa/IbBaHMKA.

11 KJIACC

Pasnen 4. DnekTpoaHaMuKa

Tema 3. Maznumnoe none. InekmpomazHumHasa UHOYKU Usl

ITocTostHHBIE MarHUTHI. B3auMomecTBye TOCTOSTHHBIX MarHUTOB. MaruuTHoe
riojie. Bektop MaruuTHOM MHAYKUMM. [IpUMHIMIT CyIepIIo3ULMy MarHUTHBIX ITOJIEN.
JIuHuyu MarHuTHOM WHAYKUMM. KapTuHa JMHUMMA MarHUTHOM WHOYKIMUM TIOJISI
MMOCTOSIHHBIX MarHUTOB.

MaruuTHoe TII0Jie IIPOBOJHMKA C TOKOM. KapTuHa /AMHUM WMHOYKIUK
MarHUTHOT'O IIOJISI IJIMHHOIO IIPSIMOTO IMPOBOAHMKA M 3aMKHYTOTO KOJIbIIEBOTO
MIPOBOAHMKA, KaTYIIKM ¢ ToKOM. OmbIT DpcTena. B3aumMomencTBie mMpoOBOTHUKOB C
TOKOM.

Cuna AmMriepa, e€ MOIYJIb U HalpaBJIeHNE.

Cwuna JlopeHiia, eé MOIyJIb M HallpaBjieHue. JIByokeHne 3apsoKeHHOM YaCTULIBI
B OJJTHOPOJHOM MarHuTHoM mojie. Pabora cuibl JlopeHa.

SIBjleHME 3JEKTPOMArHMTHOM WMHAYKIMKU. I[IOTOK BeKTopa MarHUMTHOM
MHOYKOMA. OJeKTPOABIDKYIAS Cuaa WMHAYKUMM. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuum Mapames.

BuxpeBoe snekTpuyeckoe IIojie. OJIEKTPOABIDKYILAS CUIa MHAYKLUU B
MIPOBOJHMKE, NBMKYILIEMCS ITOCTYIIATEIbHO B OJHOPOAHOM MarHMTHOM IIOJIe.

IIpaBuio JleHna.

VHOYKTUBHOCTb. SIBJIeHME CaMOMHAYKIMM. OJIEKTPOABMIKYIIAS — CHUJIa
CaMOMHTYKLIVIA.

OHepryst MAarHUTHOTO ITOJIST KaTYIIIKY C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHndeckne YCTpOMCTBA M IIPAaKTMUECKOe IPUMEHEeHMe: ITOCTOSHHBIE
MarHuUThbI, 3JIEKTPOMArHWUThI, 3JIEKTPOABUraTeb, YCKOPUTEJM 3JIEMEHTapHbIX
YaCTUII, MHOYKIIMOHHAS T1e€Yb.



Llemoncmpayuu

OmnpIT OpcTena.

OTK/IOHEHMEe 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JIMHUM MHOYKIMY MarHUTHOTO ITOJISL.

BsaumopencTBue IByX IMPOBOIHUKOB C TOKOM.

Cuna Ammepa.

HevicTBre cubl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIBjieHME 37IeKTPOMArHUTHON UHAYKIIVN.

[IpaBuso Jlenia.

3aBUCUMOCTD 3JIEKTPOABVKYILEN CUJIbI MHOYKLMM OT CKOPOCTU M3MEHEHMUS
MarHUTHOT'O ITOTOKA.

SIBneHNne CaMOMHIYKIIVIN.

Vuenuueckuii saxcnepumenm, 1abopamopHsie pabomawil

V3yueHre MarHMTHOTO IOJIST KATYIIIKY C TOKOM.

WccnenoBaHne AeiCTBUSI IOCTOSSHHOT'O MarHMTa Ha paMKy C TOKOM.

WccnenoBaHue SIBJIEHUS 3JIEKTPOMArHUTHOM MHIYKIIAMN.

Pasznen 5. Kosre6auus v BO/JIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle K0J1e0aH us

KosnebarenpHas  cucrema. CBoOOmHble  MexaHMYECKMe  KoJjiebaHus.
'apmonnueckue kosnebanus. Ilepmon, wacrora, amrumTyma U ¢dasa KoyebaHMIA.
[Tpy>kKMHHBII MasTHMK. MaremMaTUUeCKuil MasiTHUMK. Y paBHEHME TapMOHMYECKUX
Kosiebanmii. [IpeBpaltieHne sHepruy Mpy rapMOHNUYECKUX KOJIeOaHMSIX.

KonebarenbHblii KOHTYp. CBOOOHIHBIE 3JIEKTPOMAarHUTHbIE KoJieOaHUSI B
MIeaJlbHOM KoJyiebaTeJJbHOM KOHType. AHa/lorus MeXIY MeXaHUYEeCKUMU U
9JIEKTPOMAarHMTHbIMM Kojiebanmsimn. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEpPruM B UAeaIbHOM KOJjiebaTe/IbHOM KOHTYPE.

IIpencraBienne o 3aTyxaloIIUX KoyiebaHMUSIX. BbIHYKIEeHHbIE MeXaHUUYeCKMe
Kosiebanust. Pe3oHaHc. BeIHy KIeHHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[Tepemennbii  TOK. CHMHYCOMTAQIbHBIM TIepEMEHHBbIM TOK. IMOIIIHOCTD
IIepeMEeHHOr0 TOKa. AMIUIUTYIHOE U JeNCTBYIOIee 3HadyeHMe CUJIbI TOKa U
HampssKeHUs.

Tpancdopmarop. IlponsBoacTBo, IMepenayua U IMOTPedEHNE 3JIEKTPUIECKON
SHEprum. DKOJIOIMUYECKMe PUCKU TIPU IIPOM3BOACTBE 3j1eKTposHeprun. KynibTypa
JICIIOJIb30BAaHMS 3JIEKTPOSHEPTUM B IOBCEAHEBHOM KM3HM.

TexHuueckue yCTpOMCTBA M TMPAKTUMYECKOE IPUMEHEHME: 3JIeKTPUIECKUN
3BOHOK, F'eHepaTop MepeMeHHOro TOKa, IMHUM 3JIeKTporepesay.

Llemoncmpauuu

WccnenmoBaHne IapamMeTpoB KoJieOaTebHOM CUCTEMBI (MIPYKMHHBIN WA
MaTeMaTU4YeCKU MasiTHUK).

Hab6sromenne 3aTyxarommx KojaeOaHmi.

VccemoBaHme CBOVCTB BhIHYKIIEHHBIX KOJIeOaHUIA.

Hab6sromenne pe3oHaHca.

CBOOOIHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMS.



OcumtorpaMmsbl (3aBMCUMMOCTY CUJIBI TOKA M HAIIPSKEHUST OT BPEMEHMN) IJISI
3JIEKTPOMArHUTHBIX KOJIeOaHMIA.

PesoHaHnc mpu mNOC/IeIOBaTeIbHOM COEOVHEHUM Pe3UCTOpa, KaTYIIKU
MHIYKTUBHOCTU U KOHIE€HCaTopa.

Mopesb TMHUY 37IeKTpoIepesaun.

Yuenuueckuii sxchepumenm, nabopamopHvle pabomul

VccnemoBaHne 3aBUCMMOCTM MEepHOAA MajbIX KoJieOaHUM Tpy3a Ha HUTU OT
IJIMHBI HUTY M MacCChI TPy3a.

W ccnenoBaHue mepeMeHHOI'O TOKA B eI U3 MOCIeI0BATeIbHO COeIMHEHHbBIX
KOHIEHCAaTopa, KaTyIIKN ¥ Pe3nCTopa.

Tema 2. MexanuuecKue u 3J1eKMpomazHUmMHbsle 80JIHbI

MexaHunuecke BOJIHbI, YycCJOBUSI pacipocTpaHeHus. Ilepuon. CkopocTb
pacIopocTpaHeHMs] ¥ JiMHA BoJiHbL. [lomepeuHble ¥  MIPOAOJIbHBIE BOJIHBI.
WutepdepeHnys u audpakiys MeXaHNIeCKX BOJIH.

3ByK. CKOpOCTbh 3ByKa. I'poMKoCTb 3BYKa. BricoTa ToHa. Tembp 3BYyKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI MU3JTYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bsanmuas opuenTauusi BektopoB E, B, V B anexkTpomaruutHoir BosHe. CBOJCTBa
9JIEKTPOMArHUTHBIX BOJIH: OTpaskeHue, MpeoMIeHre, MoIspu3anmsi, gudpaximsi,
mnHTepdepeHiysg. CKOpOCTb 37IeKTPOMArHUTHBIX BOJIH.

[IIkasa 37eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHMre 371eKTPOMarHMTHBIX BOJIH B
TeXHUKE U OBITY.

[IpyHIIMIIBI pafMOCBSI3U U TeJeBuaeHus. Pagyosiokaius.

OJIEKTPOMAarHUTHOE 3arpsisHEHME OKPYSKAIOIIel CPe/Ibl.

TexHuuyeckne yCTPOMCTBA M IPAKTUMUYECKOE IIPUMEHEHMe: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasl OMArHOCTMKA B TEXHMKE M MeOuIMHe, pagap,
pagMOIIPUEMHMK, TeJIEBU30D, aHTeHHa, Tejle¢hoH, CBY-meus.

Llemoncmpauuu

O6paszoBaHue 1 pacIpoCTpaHeHye MOMePeYHbIX ¥ ITPOAOIbHBIX BOJIH.

Kosebmorieecst Teso Kak MCTOYHMK 3BYKa.

Hab6sromeHne oTpaskeHus U IpesIOMJIEHNST MEXaHUYECKMX BOJIH.

Hab6monenne uatepbepeHtnn 1 Iudpakiuy MeXaHNUeCKMX BOJIH.

3BYKOBOM pe30HaHC.

Hab6moneHne cBsI3sM TI'POMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIUTYION WU
YaCTOTOM KOJIeOaHUIA.

VccneqoBaHue CBOVICTB 3JIEKTPOMAarHMTHBIX BOJIH: OTpaykeHue, IIpeJIoMJIEHNE,
noJispusanust, audpakuusi, uHTepdepeHIys.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. IIpsiMonuHeltHoe pacIpocTpaHeHue CBeTa B
ogHOpoxHoM cpene. JIyu cBeta. ToueuHbIl1 UICTOYHMK CBeTA.

Orpaskenne cBera. 3aKOHbI OTpaykeHMs1 cBeTa. [locTpoeHne M300paskeHM1 B
TJIOCKOM 3€epKaJie.

[Ipenomienne cBeta. 3aKOHBI MpeJIOMJIeHUs cBeTa. AOCOIIOTHbIN MOKA3aTeIb
npenomiennsi. [losHoe BHYTpeHHee oTpakeHue. IIpemesbHBIM YrOJ ITOJHOTO
BHYTPEHHETr'0 OTPasKeHMs.

Hucnepcust ceera. CIoKHbIN cocTaB 6esoro cseta. LIBer.



Cobwuparolye 1 paccemBarolye JMH3bl. ToHKas mmH3a. DOKYyCHOE pacCTOSIHIE
M OINTUYECKasl CuyIa TOHKOM JIMH3bI. [TocTpoeHne 1306paskeHnii B COOMPAIOIINX U
pacceuBamOIIMX JMH3ax. DopMysia TOHKOI JIMH3bL. Y BeJIMueHue, TaBaeMoe JIMH30I.

[Tpemesbl IPUMEHMMOCTY T€OMETPUYUECKONM OITUKMA.

BosHoBast ontuka. MHrepdepennusi cBeta. KorepeHTHble MCTOUYHMKMA.
YcioBusi HabGMoOOgeHMsT MaKCMMYMOB UM MMHMMYMOB B MHTepGhepeHIMOHHOM
KapTUHE OT IBYX CUMH(MA3HBIX KOT€PEHTHbIX MCTOUYHMUKOB.

HOudpakuust cBeta. udpakuyoHHas pemieTka. YcCJIoBMe HabIIOneHns
[JIaBHBIX MaKCMMyMOB TIpM IaAeHUMM MOHOXPOMAaTMUYECKOrO CBeTa Ha
IUGPaKIMOHHYIO PEIIETKY.

[Tonsipusanus cBera.

TexHuueckne yCTPOMCTBA ¥ IIPAKTUYECKOEe IIPMMEHEHMEe: OUKM, JIyIa,
doToamnmapar, HPOEKIMOHHBINA aImnapaT, MMUKPOCKOII, TeJIeCKOI, BOJOKOHHAS
ONTUKA, AU PaKIMOHHAS PEIIETKA, OISIPONI,.

Llemoncmpauuu

[IpsimosMHeliHOe pacIpoCTpaHeHyue, OTpakeHue WU IIpeJIOMJIeHMEe CBeTa.
OnTtuueckue mpmubOOPBHI.

[TonHOe BHYTpeHHee oTpaskeHue. Mojesib CBETOBOIA.

WccnenoBaHue CBOMCTB M300paskeHM B JIMH3aX.

Mopenu MUKpOCKOIIa, TeJIeCKOIIa.

Hab6momenne uHrepdepeHL cBeTa.

Hab6monenne nudpakimm cBera.

Hab6mromenne nycnepcum cBeTa.

[TosryueHmMe criekTpa C IOMOILBIO ITPU3MBIL.

[TonydeHne criekTpa C TOMOIIbIO AMMPAKIMOHHON PEIIETKMN.

Hab6mromenne nonsipusanyum CBeTa.

Vuenuueckuii akchepumenm, nabopamopHvie pabomauil

V3mepeHne 1mokasaTesis IpeIOMJIEHNS CTEKJIA.

WccnenoBaHne CBOMCTB M300paskeHMi B JIMH3aX.

Hab6rogenne gucrepcum cBera.

Pa3pgen 6. OcHOBBI clienia/IbHOV T€OPUM OTHOCUTETbHOCTH

['paHuIIbl TPUMEHMMOCTU KJIaCCMUECKOM MexaHuKu. ITocTysaTel crienyaabHOM
TeOpUM OTHOCUTEIbHOCTU: MHBAPMaHTHOCTb MOJIYJISI CKOPOCTM CBeTa B BaKyyMe,
TIPUHIINUIT OTHOCUTEJIbHOCTY DVHILITENHA.

OTHOCUTENTBHOCTh OTHOBPEMEHHOCTHU. 3aMeJJIeHe BpeMeHM U COKpallleHue
IJTHBI.

OHepPrus U UMITYJIbC PEISITUBMCTCKOM YaCTHULIbI.

CBsI3b MacCChl C SHEPruen ¥ VMITYJIbCOM PeJISITUBMCTCKOM YaCTUIIbI. DHEPIrus
TTOKOSI.

Paspen 7. KBanroBasi pusuka

Tema 1. Dnemenmeol K86aHMOBOU ONMUKU

®otonbl. @opmyia [nanka cBsi3u sHepruu (POTOHA C €ro YaCcTOTOM. DHEPIrus
U UMITYJIbC (POTOHA.



OrkpbiTue n ucciaegoBanue poroaddekra. OnbiTel A. I'. CToneToBa. 3aKOHbI
dborosdpdekra. YpaBHenue OuHiuTenHa 1 ¢orosddekra. «KpacHas rpanuia»
dboTosdpdekra.

HaBienue cBeta. Onbitel I1. H. JleGenena.

XumMnuyeckoe JIeiCTBME CBeTa.

TexHuueckne YyCTPOMCTBA U IIpaKTUUYECKOe IIpMMeHeHMe: (OTO3JIEMEHT,
dboTomaTumk, coiHeyHas 6aTapesi, CBeTOIMO/I.

Llemoncmpayuu

doTo3¢deKT Ha YCTAHOBKE C LIMHKOBOM IJIACTVHOM.

WccnepoBaHne 3aKOHOB BHellTHero (oTtoaddexra.

Ceroauog,

CosnHeuHast 6aTapesl.

Tema 2. CmpoeHue amoma

Mogenb aroma Tomcona. OmbiThl Pesepdopna mo paccesiHUMIO O -YaCTHII.
[InanerapHasgs Mmopmenb atoMma. Iloctynatel bopa. WsnyueHme 1 morJoleHue
(hOTOHOB IIpM TMepexole aToMa C OJHOTO YPOBHSI SHEpPruMM Ha Jpyrou. Bumbl
criekTpoB. CIIeKTp YPOBHEN SHEPTUM aTOMa BOAOPOA.

BosHoBbie cBoiicTBa yacTtuil. BosHbl e bpoiis. KopryckyasipHO-BOTHOBOM
ITyau3M.

CroHTaHHOE U BBIHYKIEHHOE U3JTyueHMe.

TexHuueckne yCTPOMCTBA ¥ IPAKTUUYECKOE IIPUMEHEHME: CIeKTPaIbHbIN
aHayn3 (CITEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMIIbIOTED.

Llemoncmpauuu

Mogensb onbiTa Pesepdopma.

OnpepnesneHne IJIMHBI BOJIHBI Ja3epa.

HabstoneHne MHeNyaThIX CIIEKTPOB U3TydeHNs.

Jlazep.

Vuenuueckuii akchepumenm, nabopamopHvie pabomauil

Hab6sroieHne MHe4aToro CrekTpa.

Tema 3. Amomnoe s0po

OKCIIepMMEHTDI, [TOKa3bIBAIOIIME CJOXXHOCTb CTpoeHus siapa. OTKpbITHE
paguoakTuBHOCTHU. OmbIThl Pesepdopia no onpeneeHnio CoOCcTaBa pagyoakKTUBHOI'O
msayuennsi.  CpomcrBa  aimb(da-, Oera-, raMma-usayueHus.  BimsHue
PaAMOaKTMBHOCTY Ha SKMBbI€ OPraHM3MBbl.

OTkpbITHE TIpOTOHA M HeuTpoHa. HykyioHHass Mopmenb siapa ['eizen6epra-
VBaneHko. 3apsin ssagpa. MaccoBoe umciio sigpa. Msororbl.

Anbda-pacnan. OJeKTPOHHBIM ¥ TOSUTPOHHBINM Oera-pacrmazg. ['amma-
M3ydyeHmne. 3aKoH paiMoaKTMBHOTO pacraja.

OHeprus CBSI3U HYKJIOHOB B sizpe. SimepHble cuibl. JledekT Macchl siapa.

Anepnsbie peakiun. [leeHne u CMHTE3 Saep.

SApmepubin peakTop. TepmosmepHblii cuHTe3. IIpobsieMbl ¥ NEpPCHEKTUBbI
SIIEPHOM SHEPreTUKMU. DKOJIOTUYECKIME aCIIeKThI IAePHON SHEPreTUKM.

OleMeHTapHble YacTuilbl. OTKPbITHE TTO3UTPOHA.

MeTobl HaOGTIOAEHMS Y PETUCTPALIUY JIEMEHTaPHBIX YaCTHII.

dyHgaMeHTa/IbHbIe B3auMoeincTBusl. EAMHCTBO hu3nyeckoit KapTUHBI MUpa.



TexHnuyeckne yCTPOMCTBA U MPAKTUUECKOE IIpMMEHEHNe: TO3MMETp, KaMepa
BusnbcoHa, simepHbIil peakTop, aTOMHast bomoa.

Llemoncmpauuu

CUYETUMK MOHUBUPYIOIINX YACTUII.

Yuenuueckuii sakcnepumenm, 1abopamopHsie pabomoi

WccnenoBaHne TpekoB YacTuil (1o roToBbiM GoTorpadusim).

Pa3pgen 8. DsieMeHTBI aCTPOHOMMMU U ACTPOPUIUKHA

OTanbl pa3BUTUSI acTpoHOMUM. [IpuKIagHOEe 1 MUPOBO33pEeHUYECKOe 3HAUeHe
aCTPOHOMUM.

Bup 3BésgHoro Heba. CosBe3nus, sipKue 3BE3bl, IUIAHETbl, UX BUIUMOE
IBVSKEHME.

CoJiHeyHas cucrema.

Connue. CosHeuHasi aKTMBHOCTb. VcTouHuk sHeprum CosHIIA M 3BE3[.
3BE31IbI, X OCHOBHbBIE XapaKTepUCTUMKMU. [ImarpaMma «CIIEKTPaJbHbIM KJIacC —
CBETMMOCTb». 3BE34bl [JIaBHOM IIOCJIeOOBATEIbHOCTU. 3aBUCHMMOCTb «Macca -
CBETUMOCTb» IJII 3BE3 TIJIABHOM IIOCJI€OBATEJbHOCTY. BHYyTpeHHee cTpoeHue
3Bé31. CoBpeMeHHbIe MPEeICTaBIEHUSI O IMPOUCXOXKAeHu 1 3Bojonuy CoJHIa u
3BE€3[1. DTaIlbl JKM3HU 3BE3]I,.

Mineunsin Ilyth - Hama I'amaktuka. ITonmoskenme u aBmkeHue CoJsiHIA B
lanakTtuke. Tumnbl rajakTuk. PaguoranakTuky 1 kBasapbl. YEpHbIe ObIPbI B SIApax
rajakTUK.

Bcenennas. Paciipenne BcenenHon. 3akoH Xa66Jsa. Pazberanme rajakTuk.
Teopust Bosbliioro B3pbiBa. PenmkToBOE U3TyUeHMe.

MaciitabHas cTpykTypa BeenenHoi. MeraranakTuka.

Heperiénnsie mpo6JieMbl aCTPOHOMMUMA.

Yuenuueckue nHabnrodenus

HabmromeHnss HeBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAHMEM KOMITbIOTEPHBIX
MIPWIOKEHU OJIS1 OIpenesieHNsl TTOJIOKeHMsT HeOeCHbIX OOBbEKTOB Ha KOHKPETHYIO
IaTy: OCHOBHbIE co3Be3ayss CeBepHOro MoyIapus U SpKue 3BE3/bI.

Hab6momenus B Teneckon JIyHbl, mianet, Mieunoro ITyTu.

Oo6oo61IaoIIee IOBTOPEeHNe

Ponmb ¢usukum u  acTpOHOMMM B SKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHOM U 3TUUECKOM cdhepax IesiTeIbHOCTY YeJI0BEeKa, POJIb M MECTO MU3UKM U
aCTPOHOMMM B COBPEMEHHOM HAy4YHOM KapTUHE MUpa, Pojb GU3NIECKOM TEOPUN B
dbopmupoBaHUM MPeACTaB/IeHMI O (PM3MUEeCKON KapTUHE MUpPa, MeCTO hU3NUeCKOn
KapTMHBI MMupa B OOIlEeM PpsiIy COBpPEMEHHBbIX  eCTeCTBEHHO-HAYyUHbIX
TIpeiCTaBJIEHNN O TIPUPOJIE.

MesxnpeagMeTHbIe CBSI3U

N3yuenne Kypca ¢um3Mku 6a30Boro ypoBHsS B 11 Kimacce ocyIiecTBisieTcs C
YUETOM COAEepsKaTeJIbHbIX MEKIIPEIMETHBIX CBS3€l C KypcamMu MaTeMaTUKU,
6110JIOr MM, XMMUM, Teorpaduu 1 TeEXHOJIOTUNA.

Mescnpedmemuvie nouamus, CBSI3aHHbIE C M3yUYEeHMEM METOIOB HAyYHOTO
MO3HaHMs: SIBJIeHMe, HayuHblii (akT, rumoresa, (Qusnueckas BeJIMYMHA, 3aKOH,
Teopusi, HAO/TIOIeHe, IKCIIEPUMEHT, MOIe/IIPOBaHMe, MOE/Ib, U3MEpEHMe.



Mamemamuka: pelieHue CUCTEMbI YpaBHEHMM, TPUTOHOMETPUYECKUE
(GYHKUMM: CMHYC, KOCMHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETpPUUECKOe
TOXKIECTBO, BEKTOPbI M MX IPOEKIMM Ha OCU KOOPAMHAT, CJOXKEHME BEKTOPOB,
MIPOM3BOAHbIE 3JIEMEHTApPHBIX (YHKIMM, NPU3HAKM MOA00MS TpPEYyroJbHUKOB,
orpemesieHNe IJIOIaAN IJIOCKUX GUryp 1 06bEMa Tel.

Buonozusa: snexTpuyeckue SBJAEHMS B JKUBOM IIpUpone, KoyiebaTeabHbIe
IOBVKEHMSI B JKMBOJ IIPUPOJIE, ONTHUUYECKME SIBJIEHUSI B SKMBOM IIPUPOAE, OeliCTBUE
paguaiuy Ha KMBbIE OPTaHU3MbI.

Xumus: CTpOEeHMe aTOMOB U MOJIEKYJI, KPMCTA/UIMUECKast CTPYKTypa TBEPIbIX
TeJI, MEXaHM3Mbl 00Pa30BaHMSI KPUCTAJUIMIECKONM PEILIETKY, CIIEKTPaIbHbIN aHAJIA3.

lI'eoepacus: MarHuUTHblE TIOJdOCA 3eMJM, 3aJieXkM MarHUTHBIX P/,
($hOTOCHEMKA 36MHOM ITIOBEPXHOCTH, IIPeICKa3aHMe 3eMJIeTPSICEHNN.

Texuonozus: JNUMHUM 3JIeKTpoIlepenay, TreHepaTop IIepeMeHHOro TOKa,
9JIEKTPOJBUTaTe/b, MHIAYKIMOHHAS IIeUb, pajap, PaayONpPUEMHUK, TeJIeBU30D,
aHTeHHa, TejepoH, CBY-meub, NMpOEKIMOHHBINA ammapar, BOJIOKOHHAsl OIITHKA,
cotHeuHas 6aTapesl.

IINTAHUPYEMBIE PE3VYJIbTATbI OCBOEHUNS ITPOI'PAMMEBI I10
®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUN S

OcBoenne yuebHOoro mpeamera «®dusMka» Ha ypPOBHE CpegHEro OOIIero
obpasoBaHus (6a30BbIii YPOBEHB) IOJIKHO OOECIeunTb AOCTVKEeHME CIIeTYIONMX
JIMYHOCTHBIX, METaIpeIMETHBIX U MTPeIMETHbIX 00pa30BaTeIbHbIX Pe3yJIbTaTOB.

JINUHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE Pe3y/IbTaThl OCBOEHMS YUYeOHOro npeamera «Dusmka» JOJKHbI
OTpakaTb TOTOBHOCTb ¥ CIIOCOOHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS
chopMMpOBaHHOM BHYTpPEHHEN IO3MLMEN JIMIHOCTHU, CUCTEMON II€HHOCTHBIX
OpMEeHTalui, TO3UTUBHBIX BHYTPEHHUX  YOEXKIOeHWU, COOTBETCTBYIOIIMX
TPAOULIMOHHBIM II€HHOCTSIM POCCHMICKOTO OOIIecTBa, pacilMpeHye >KU3HEHHOI'O
OIIbITA ¥ OIbITA JEITeJbHOCTY B IPOILECCe peaau3alyy OCHOBHBIX HaIlpaBJIEHUN
BOCIIMTATEJIbHOM AeSTeJIbHOCTM, B TOM UMCJIe B YaCTU:

1) rpa)kIaHCKOT0 BOCIIMTAHMSI:

copMMUPOBAHHOCTh I'PAsKIAHCKONM MO3ULIMM 00YyUaroIerocst Kak akKTMBHOTO U
OTBETCTBEHHOI'O WIeHa POCCUIMCKOrO OOIeCTBa;

MPUHSITHE  TPAOMIMOHHBIX  OOIlIeYeJIOBEYECKMX  T'YMAHUCTUYECKUX U
IEeMOKPaTUUYECKUX LIeHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO IeSITeIbHOCTh B MHTepecax I'paskgaHCKOIo
00bI111eCTBa, yYaCTBOBATh B CAaMOYIIpaB/IeHM B 00pa30oBaTeIbHOM OpraHu3alnmy;

yMeHMe B3aMMOJe/ICTBOBATDb C COIMAIbHBIMU MHCTUTYTAMMU B COOTBETCTBUM C
X QYHKUMSIMM ¥ Ha3HAUEHMEM;

TOTOBHOCTb K T'YMAHUTAPHOM ¥ BOJIOHTEPCKOM IeSITe/IbHOCTH;

2) NaTPUOTUYECKOTO BOCIIMTAHMSA:

chopMMPOBAHHOCTh POCCUICKON I'PAsKIAHCKOM UIEHTUIHOCTH, IaTPUOTHU3MA;



IIEHHOCTHOE OTHOIIEHME K TOCYJApCTBEHHBIM CHMMBOJIAM, IOCTUKEHMUSM
POCCUMCKUX YUEHBIX B 00J1aCTU PU3UKU U TEXHUKM;

3) AYXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMS:

chopMMPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'0 ITOBEIeHNS;

CITOCOOHOCTh OLIEHMBAThb CUTYALMIO U IMPUHMMATb OCO3HAHHBbIE DEeIeHMS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U II€HHOCTM, B TOM UMCJIE B
IesITeJIbHOCTU YUYEHOIO;

OCO3HaHMe JIMYHOI'O BKJIaJa B IIOCTPOEHME YCTOMUMBOI'O OYAYIIIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMUSI:

3CTETMUYECKOE OTHOIIEHME K MUPY, BKJIIOUAsT CTETUKY HAYUYHOI'O TBOPUECTBA,
TpUcCyllero Gusnveckoit HayKe;

5) TpymoBoro BocriMTaHMA:

MHTEpeC K pasanyHbIM cdepam MMpodeCcCHOHATbHON AeITeJTbHOCT, B TOM
ylCJie CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMeHMe COBepIliaTh OCO3HAHHbIN BbIOOD
6ymylen mpodeccum 1 peaiM30BbIBaTh COOCTBEHHbIE KM3HEHHbIE [IaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3sOBaHMIO M CaMOOOpa3s0BaHMIO B 00JIACTU
GuU3MKM HA TPOTSIKEHMUM BCe JKU3HMU;

6) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

chOpMMPOBAHHOCTb SKOJIOTMUYECKOM KYJbTYpPbl, OCO3HaHME TIJI00aJbHOIO
XapaKkTepa 9KOJIOIMUYeCKUX MPobIieMm;

IUIAaHMPOBAHME U OCYIIECTBJIEHME IEMCTBUI B OKPY’KaIOILIel cpelie Ha OCHOBE
3HAHMS 11eJIell YCTOMUMBOTO Pa3BUTHS UeJIOBEUYECTBa;

pacIypeHne OIbITa OeSITeJIbHOCTM JKOJIOTMYECKONM HalpaB/JIeHHOCTM Ha
OCHOBE MMEOILLMXCST 3HAHUI IO (PU3NKE;

7) IeHHOCTY HayYHOI'0 II03HAHMSI:

chopMMPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (GU3UIYECKON HAYKM;

OCO3HaHMEe IIEHHOCTM Hay4YHOM [IesiTeJIbHOCTM, T'OTOBHOCTh B IIpOIecce
M3y4eHus PU3MKY OCYILECTB/ISITh IPOEKTHYIO U MCCIeI0BaTeIbCKYIO AesITeIbHOCTD
VHIVBUIYAJIbHO U B I'PYIIIIE.

METAIIPEIMETHDBIE PE3VYJIbTATbI

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUE€OHbIE JeMCTBUS

Ba3oBble ToruuecKme JeCTBUS:

CaMOCTOSITeJIbHO  (OpMYJIMpOBaTb UM aKTyaJMsuMpoBaTh  Ipobjemy,
paccMaTpuUBaTh €€ BCECTOPOHHE;

OTpenessaTh e HesTebHOCTY, 3aJaBaThb IapaMeTpbl U KPUTEpUM WUX
IOCTVKEHMS];

BbISIBJIATb ~ 3aKOHOMEPHOCTM ¥  TPOTUBOpEUMss B  pacCMaTpPUBaeMbIX
dbu3nMuecknx SIBJIeHUSX;

paspabaTbiBaTh IVIaH pellleHus MpobJeMbl C YUETOM aHaaM3a MMEIOLIMXCS
MaTepuabHbIX I HEMaTepualbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [eSIT€JIbHOCTh, OLIEHMBAaTh COOTBETCTBME PE3yJIbTaTOB
11€JISIM, OLI€HMBATb PUCKU TIOCJIEICTBUM IS Te/IbHOCTH;



KOOPIMHMPOBATH U BBITIOJHSITH PAOOTY B YCJIOBUSIX peaibHOTO, BUPTYaIbHOIO
1 KOMOMHMPOBAHHOTO B3aMMO/IEMICTBIS;

pa3BMBATh KpeaTUMBHOE MbIIIJIEHNE TIPU PellIeHUI SKU3HEHHBIX IIPoOJIeM.

Ba3oBbIe ucc/iegoBaTe/IbCKIe AeCTBUS:

BJIAJIETh HAYYHOM TEePMMHOJIOTMEN, KJ/IIOUEBBIMM IIOHSITUSIMU M METOIaMU
dbusnueckon HayKu;

BJIaJIETh HaBbIKaMM YUeOHO-MCC/Ie0OBATEIbCKOI U ITPOEKTHOM IeSITeIbHOCTY B
obsact GU3MKM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TMOMUCKY
METOMIOB pellleHus1 3amau (pu3n4yecKoro cofepskaHus, MPUMEHEHMIO pasIMYHbIX
MEeTO/IOB TTO3HAHMS;

BJIaJIeTh BUAAMM [eSTEJIbHOCTM II0 TIOJyYEeHMIO HOBOTO 3HaHMS, €ro
MHTepIpeTanuy, MpeoOpasoBaHMIO ¥ TMPUMEHEHUIO B Pa3MUHBIX YUYEOHBIX
CUTYaLUSIX, B TOM YMCJIe TIPU CO3[aHUM YUeOHbIX ITPOEKTOB B 001aCTU (GU3UKIY;

BBISIBJIITh NPUYMHHO-CJIEACTBEHHbIE CBSI3M ¥ aKTyaJIM3UpOBaTh 3aaady,
BBIJIBUT'ATh TMIIOTE3Y €€ PellleHNs], HAXOAUTb apT'yYMEHThI JIJIs1 JOKa3aTe/IbCTBA CBOUX
YTBEPXKIEHMI, 3aJaBaTh IapaMeTpbl M KPUTEPUM PeLIeHMs;

aHAJIM3MPOBATh IIOJYYEHHbIe B XOMIe pelleHus 3agauy pe3yJbTaThl,
KPUTUYECKNM OLIEHMBATh UX TOCTOBEPHOCTb, IPOTrHO3MPOBATh M3MEHEHNEe B HOBBIX
YCJIOBUSIX;

CTaBUTb U GOpPMYJMPOBaTb COOCTBEHHbIE 3amauM B 0OpasoBaTeIbHON
IesITeIbHOCTH, B TOM UMCJIe IIPU U3YUYeHUM PU3UKH;

IaBaTh OLIEHKY HOBBIM CUTYaIMSIM, OLIEHMBATD IIPUOOPETEHHBIN OIIBIT;

yMeTb IIepeHOCUTb 3HaHMS 10 ¢Gus3MKe B IMPAKTUUECKYIO 00J1acTb
SKU3HEIesITeJIbHOCT;

yMEeTb MHTETPUPOBATh 3HAHMS M3 Pa3HBIX MMPeIMEeTHbIX 001acTel;

BBIJIBUTATh HOBBIE UM, ITpeIJiaraTh OPUTrMHAJIbHbIE ITOIXOAbI Y PEIIEeHNUS;

CTaBUTb MPOOJIEMbI U 3aJaul, JOITYCKAIOIIMe aJIbTePHATUBHbIE PeIlleHMS.

Pa6oTa ¢ madopmarmein:

BJIaJIeTh HaBbIKAMM IIOJIyYeHMS] MHGpOpPMaLyM (PU3MUECKOTO COIepsKaHus U3
MCTOUHMKOB pAa3HbIX TUIIOB, CaMOCTOSITEJIbHO OCYILECTBJISITh ITIOMCK, aHaju3,
CUCTeMaTU3aLMIO UM MHTepIpeTauuio MHPOpMaluy pasaMdyHbIX BUAOB U GOpM
MIpeICTaBJIeHNS;

OlIEHMBAaTh JOCTOBEPHOCTh MH(OpMaIINy;

MCIIOJIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTUI B peLIeHUM KOTHUTUBHBIX, KOMMYHMKATUBHBIX M OPraHM3alMOHHbBIX
3a7a4 ¢ COOJII0IeHMEM TPeOOBaHMI SPrOHOMMKM, TEXHUKM O€30ITaCHOCTY, TUTYEHBI,
pecypcocbepeskeHns], MPaBOBBIX M I3TUYECKUX HOPM, HOPM MHGOOPMAIMOHHOM
6€e301acHOCTH;

CO3[1aBaTh TEKCTbl (U3NYECKOrO COAepsKaHMusl B pasJMYHBIX ¢opmarax C
Y4€TOM HasHaueHMs1 MHQOopMalMu 1 11eJIeBOi ayAUTOPUN, BbIOMpast ONTUMaIbHYIO
dbopMy TpefcTaBIeHNS i BU3Ya/IU3aLIUMN.

KoMMyHMKaTHMBHBbIE YHUBEPCA/TbHbIE YUeOHbIEe Ae/CTBUS:
OCYIIIECTBJISITh OOIIeHNe Ha YPOKaxX (GM3MKM ¥ BO BHEYPOUHOI IeSITeJIbHOCTH;



pacmo3HaBaTh MPEONOChIIKM  KOH(IMKTHBIX CUTyalMii ¥  CMST4YaTh
KOHQJIMKTHI;

Pa3sBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3pEHMS] C MCIOJIb30BaHMEM
SI3bIKOBBIX CPEJICTB;

MMOHMMATb ¥ MCIIOJIb30BaTh IMPEUMYIIEeCTBA KOMAHIHOM ¥ MHIUBUIYATbHOI
paboThI;

BbBIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX HEMCTBMIA C YYETOM OOIIUX
MHTEPECOB U BO3MOSKHOCTEN KasKIOT0 WIeHa KOJUIEKTUBA;

MPUHMMATh LIEJIM  COBMECTHOM  OeATeJbHOCTM, OpPraHM30BBIBATb U
KOOPAVHMPOBATh IENCTBUS II0 €€ OOCTVMKEHMIO: COCTaBJIITh IUIAH [IEeMCTBUM,
pacopenesissTb PO C YYETOM MHEHMM YYaCTHMKOB, OOCYKIATh pPe3yJbTaThl
COBMECTHO pabOThI;

OLIEHMBATh KAYECTBO CBOET0 BKJIAAA M KasKIOr0 YUYaCTHMKA KOMaHIbI B OOV
pe3yJIbTaT 110 pa3pabOTaHHBIM KPUTEPUSIM;

mpenJiaraTb HOBbIE ITIPOEKTHI, OLIEHMBATh MIOEeM C TO3UIMUM HOBU3HBI,
OPUTMHAJIbHOCTH, IIPAKTUUECKOV 3HAUMMOCTH;

OCYILIECTBJ/ISITb TTO3UTUBHOE CTpaTermueckoe TIOBeleHMe B Pas3JIMUYHbIX
CUTYaLMSIX, IIPOSIBJISITH TBOPUECTBO M BOOOpaskeHye, ObITh MHUIIMATYBHBIM.

PerynsiTuBHBIE YHUBeEpCaJIbHbIe YUeOHbIE Ie/iICTBUS

CamoopraHmusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh ITO3HABATEIbHYIO IeSTeIbHOCTh B 00JIaCTH
GU3MKM M aCTPOHOMMM, BBISIBJISITH IMPOOJIEMbI, CTaBUTb ¥ (POpMYIMpPOBAThH
CcOOCTBEHHbIE 3a4aUl;

CaMOCTOSITEJIbBHO COCTaBJ/ISITh IUIAH peLIeHUs] PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TIJIaH BBITIOJTHEHMSI TTPAKTUUECKOM pabOThI C YUETOM MMEIOIINXCSI PeCYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN ¥ ITPeAIIOUTEeHNIA;

IaBaTh OLIEHKY HOBBIM CUTYaIVSIM;

pacIIMpSTh paMKyM y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHbBIX MPeATIOUTeHNIT;

melaTb OCO3HAHHBIM BbIOOpP, aprymMeHTMpOBaTb €ero, OpaTb Ha cebs
OTBETCTBEHHOCTD 3a pellleHNE;

OLIEHMBATh IIPUOOPETEHHDIN OIIBIT;

CIoco6CcTBOBaTh (POPMUPOBAHUIO U IIPOSIBJIEHMIO ISpYAuUIIMM B 00JIaCTU
(U3MKM, ITOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTe/IbHbIN U KYJIbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHA/IbHBIN MHTE/IJIEKT:

IaBaTh OIIEHKY HOBBIM CUTYalMSIM, BHOCUTb KOPPEKTUBBI B [E€SIT€JIbHOCTD,
OlIEHMBAaTh COOTBETCTBME PE3yJIbTaTOB 1IEJISIM;

BJIaJIeTh ~ HaBbIKAMM  [IO3HABaTe/JbHOM  pedyieKCcMM  KaK  OCO3HaHMS
COBepIIIaeMbIX AEMCTBUII ¥ MbICJUTEIbHBIX IIPOIIECCOB, UX pE3yJIbTaTOB U
OCHOBAaHMUI;

MCII0JIb30BaTh MPUEMBI pedJieKCUM IJIs1 OLEHKM CUTYyalluy, BbIOOpa BEpHOIrO
pelleHNs;

yMETb OILIEHMBATh PUCKM M CBOEBPEMEHHO MPUHMMATL peIIeHus] M0 UX
CHVDKEHMIO;



MpMHMMATh MOTMBBI M apryMeHTbl APYTUX TMpU aHa/in3e pe3yabTaToB
nesaTeIbHOCTH;

IPUHUMATh Cebsl, TOHMMAas CBOM HeIOCTATKM U JOCTOMHCTBA;

IIPMHMMATb MOTMBBI M apryMeHTbl [OPYIMX IIpY aHa/lM3e pe3ysIbTaTOB
nesaTeIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKMA.

B mniporiecce qocTuskeHMst IMUHOCTHBIX Pe3yJIbTaTOB OCBOEHMS MPOTrPaMMBI 110
busuke [JiI YPOBHSI CpemHero ob6Iiiero o0pasoBaHMSI Yy  OOYYAIOIIMXCS
COBEpIIIEHCTBYETCS SMOILIMOHAIbHbIN MHTEJUIEKT, TIpeIoJIararoImini
copMIMpPOBAHHOCTb:

CaMOCO3HaHMSsI, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIbHOE
COCTOSIHME, BUIETh HaIlpaBJIeHUsT pa3BUTUSI COOCTBEHHOM 3MOILMOHAIbLHOM Chephl,
OBITb YBEPEHHBIM B cebe;

CaMOpEeryJIMpOBaHMsl, BKIIOYAIOIEr0 CaMOKOHTPOJIb, YMEHMe IPUHMMATh
OTBETCTBEHHOCTb 3a CBOE IIOBeleHue, CIIOCOOHOCTb amalTMPOBaThCI K
9MOIMOHAIbHBIM M3MEHEHUSIM U TIPOSIBJISITh 'MOKOCTh, ObITh OTKPBITBIM HOBOMY;;

BHYTpPEHHEe} MOTMBAILUM, BKJIIOUAIOIIEN CTpeMJIeHMe K MOCTMKEHMIO LeJN U
ycIexy, ONTMMM3M, MHULMATUBHOCTb, YMEHME [EeMCTBOBAThb MCXOAST M3 CBOMX
BO3MOJKHOCTEI;

SMIIATHUM, BKIIIOYAOIIEN CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHME
OPYTUX, YUYUTHIBATb €ro TIpM OCYIIECTBJIEHUM OOIIEeHMs, CIOCOOHOCTbh K
COYYBCTBUIO U COIEpPEesKMBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTb BbICTPAMBATh OTHOIIIEHMS
C APYTUMMU JIIOIbMMU, 3a00TUTHCS, TIPOSIBJISITD MHTEPEC U pa3peliaTb KOHQIMKTHI.

ITPEIMETHBIE PE3YJIBTATBI

K koniy o6yuenus: B 10 Kyacce ripegMeTHbIe pe3yJbTaTbl Ha 6a30BOM YpOBHE
IOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCSI YMEHMIA:

IEeMOHCTPUPOBATh Ha IIpUMeEpax poJib U MecTO GU3uKU B (POpMMUPOBAHUU
COBPEMEHHOV HAay4YHOM KapTMHBI MMpPA, B Pa3sBUTUM COBPEMEHHON TEXHUKU WU
TEeXHOJIOTU, B IPAKTUUECKON AeSITeIbHOCTHU JIIOIEN;

VUUTBIBATb T'PaHMUIbI TPUMEHEHMSI M3YUEHHBbIX (QU3MUEeCKUMX MOIeJIen:
MaTepuasibHas TOUKa, MHepIMaabHasl CMCTeMa OTCUYETA, aDCOIOTHO TBEPIIOE TeJIO,
MJeaJbHbINM ra3, MOAE/M CTPOEHUS rasoB, SKUAKOCTEN U TBEPABIX TeJ, TOUEUHBIN
9JIEKTPUUECKUN 3apsi TPy peleHny Gu3nyeckux 3aaad;

pacrio3HaBaTh (u3MUecKue SIBJIeHus (IIPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHMKM, MOJIEKY/ISIPHO-KMHETUYECKOV TEeOPUM CTPOEHUSI BellecTBa U
37IEKTPOAVHAMMKN: PaBHOMEPHOE ¥ PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBIKEHNE,
cBOOOIHOE TIafieHue TeJsl, OBUKeHMe MO OKPYKHOCTM, MHEPIMs, B3auMOAeNCTBIE
Tes1, nuddysus, OPOYHOBCKOE IBIMKEHME, CTPOEHME SKUAKOCTEM U TBEPOBIX TeJ,
M3MeHeHMe oObEMa TeJl MpU HarpeBaHUM (OXJIAKIEHWUM), TEIJIOBOE paBHOBeCHe,
McrapeHue, KOHJEeHcauusl, IUIaBjieHMe, KPUCTAIM3alus, KUIIeHMe, BJIa’KHOCTh
BO34yXa, TOBBIIIIEHNE HABJIEHMS rasa Mpy ero HarpeBaHuM B 3aKPbITOM COCY/IE,



CBSI3b MEXKIY ITapaMeTpaMy COCTOSIHMS Ta3a B M3OIpPOILIeCCax, SJIEKTPU3ALMS Tel,
B3aMMO/IENICTBIME 3aPSITIOB;

OIMCBhIBAaTh MeXaHMYeCKoe [BIDKeHMe, MCMOoIb3ys (Gusndeckue BeTUUMHBI:
KOOpAuHaTa, IyThb, IlepeMellleHNre, CKOpPOCTb, YCKOpeHMe, Macca Teja, Cuja,
MMITYJIbC TeJla, KMHeTuuYecKasl SHeprusi, MOoTeHIMalbHasl SHEeprusi, MexaHuuecKasi
paboTa, MexXaHMUeCKass MOIIHOCTb; IIpM OINMCAHUM TPAaBWIbHO TPaKTOBAaTb
busnyecknii CMbICJ MCIIOAb3yeMbIX BeJIUUYMH, UX OOO3HAUEHUS U eOVHUIIbI,
HaXoIUTb (POPMYJIbI, CBSI3bIBAIOIIME MAaHHYIO (U3NUYECKYIO BEJIMUMHY C IPYTUMU
BEJIMUMHAMMU;

OIMCBHIBATh M3yYEHHbIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBbIE SIBJIEHMS,
UCIIONb3ysT (Qu3MuecKyue BeJIUUYMHBI: [aBJIeHME rasa, TemIlepaTrypa, CpemHss
KMHETUYECKAs] SHEPTUSI XaOTUYECKOI'O IBVKEHMSI MOJIEKYJI, CpeIHEKBaaApaTUUHAsT
CKOPOCTb MOJIEKYJI, KOJMUYECTBO TEIJIOTbI, BHYTPEHHSS SHeprus, pabora rasa,
KO3 GUIMEHT TI0JIE3HOTO [IeMCTBMSI TEIVIOBOI'O OBUTAaTessl; TMpPU OINMCAHUU
MpaBWJIbHO TPAKTOBAaTh (PU3MUECKUIM CMBICJ MCIIOJNb3YEMbIX BEJIUUMH, WX
00O3HAUeHMsT ¥ eOVHUIIbI, HaxXOoAuUTb (OpPMYJibl, CBS3bIBAIOIIME TAHHYIO
buU3NUeCcKyo BeJIMUMHY C APYTYMU BeJIMUMHAM;

OIMCBIBATh M3yUYeHHbIE JIEKTPUUYECKME CBOMCTBA BEIeCTBA U 3JIeKTpUUECKIe
sIBJIeHMSI (TIPOIIECChI), UCIIOJIb3Ysl (U3MUeCKMe BeJMUMHBI: 3JIEKTPUUECKUNA 3apsi,
9JIEKTPUUECKOe T10JIe, HAMPSI’KEHHOCTD I10JIsI, TIOTEHLIMAJ, Pa3HOCTb IMOTEHIMAJIOB,;
NPy  ONMCAHUM TIPAaBMJIBHO TPAKTOBAaThb (U3NYECKUI CMBICJ MCIIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAUEHMSI M EeOMHMUIIbI; YKasbIBaTb (OPMYJIbI, CBSI3BIBAIOIIVE
IaHHYIO (PU3NUYECKYIO BEIMUMHY C APYTUMMU BeJIMUMHAMY;

aHa/IM3MPOBaTh (U3MYECKMe IPOLIECChl U SIBJIEHUS, MICIIOIb3YS (PU3UIECKUe
3aKOHBI ¥ MIPUHIUIIBI: 3aKOH BceMupHOro Tsarotenuus, I, II u III 3akoHbl HbioTOHA,
3aKOH COXpaHEeHMs MeXaHMUEeCKOV OJHepruy, 3aKOH COXPaHEeHMSI MMITYJIbCa,
MIPUHLINUIT CYTEpPIIO3ULINKU CWUJI, TIPUHIIAI PABHOIIPABUSI MHEPLUMAJIBHBIX CUCTEM
OTCU€ETA, MOJIEKYJISIPHO-KMHETUUECKYIO TEOPMIO CTPOEHMSI BEIeCTBa, TI'a30BbIe
3aKOHbI, CBSI3b CpedHEel KMHETMUECKOM SHEPTrUM TEIJIOBOTO IABUKEHMS MOJIEKYJI C
abCOJIIOTHOM TeMIIEpaTypOii, MEPBbIM 3aKOH TEPMOAMHAMMUKM, 3aKOH COXPaHEHMUS
9JIEKTPUUECKOTO 3apsima, 3akoH KyJyioHa, mpM 3TOM pasamMuaTbh CJIOBECHYIO
hopMYyIMPOBKY 3aKOHA, €0 MaTeMaTMUeCKOe BbIpaskeHMe U YCJIOBUS (TPaHMIIbI,
0671aCTN) IPUMEHUMOCTMH;

OOBSICHSITH OCHOBHbIE ITPYHIIMITBI AECTBMS MAIllH, TPMOOPOB ¥ TEXHUYECKUX
YCTPOJICTB; pa3jmMuaTh yCJIOBUSI X OE30IIaCHOrO MCIOIb30BaHMs B ITOBCEIHEBHOM
SKU3HMU;

BBIIIOJTHATh OKCIIEPMMEHThI IO MCC/IENOBAHUIO (PU3UUECKUX SBJIEHUN U
MPOLIECCOB C MCIIOJIb30BaHMEM IIPSIMBIX UM KOCBEHHBIX M3MEpeHMIi, IpU STOM
dbopMyIMpoBaTh IMpobdIEMY/3aauy ¥ TUTIOTE3Y YUeOHOI'0 SKCIIEpUMEeHTa, COOMpPaTh
YCTaHOBKY U3 IIPeIJIOSKEHHOT'O 000PYIOBaHMS, IPOBOAUTD OMBIT ¥ (hOPMYJIMPOBATH
BBIBOJIbI;

OCYILIECTBJISITh IPSIMbIE M KOCBEHHbIE M3MepeHusT PU3MUECKUX BEJINYMH, TIPU
5TOM BbIOMpPATh ONTMMAJbHBIM CIIOCOO M3MEPEHMSI M MCIIOJIb30BaTh M3BECTHBIE
MeTO/IbI OLIEHKM MOI'PEIIHOCTEN M3MEepPEeHNIA;



MCC/IeNOBaTh  3aBUCMMOCTM  MEXKAY  (QU3NYECKMMM  BeIMUMHAMU  C
MCIIOJIb30BaHMEM TIPSIMbIX M3MEpeHMM, IPM 3TOM KOHCTPYMPOBATh YCTaHOBKY,
(UKCUPOBATDh pe3yIbTAThl ITOJTYYEHHONM 3aBUCUMOCTY (U3UUECKUX BEJIMUMH B BUIE
TabJIUIL ¥ TPadMKOB, AeJIaTh BIBOILI 110 Pe3y/IbTaTaM UCCIeIOBAHMS;

cobroaTh MpaBwiIa 6e30MacHOrO TPpyaa Mpy IMPOBeIeHUM MCC/IeOBaHMIA B
paMKax y4YeOHOro SKCIIepMMEHTa, Y4YeOHO-MCCIeqoBaTeIbCKOM ¥ ITPOEKTHOM
IesITeJIbHOCTY C MCIOJIb30BaHMEM M3MEPUTEbHBIX YCTPOMCTB M JIaOOPaTOPHOIO
0060pyIOBaHMS;

pelllaTb pacuETHbIe 3a7auM C SBHO 3aJaHHOM (U3NMUYECKOM MOIEJbIO,
MCIIOJIb3Ys (GU3MUECKMe 3aKOHbI ¥ TIPMHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a[1aun
BbIOMpATh DU3NUECKYIO MOJEeJb, BBIAESITh (pu3Mueckme BeIMUMHbI U (HOPMYIIbI,
HeoOXxoAuMble OISl €€ pellleHNs], NMPOBOIUTh PACUYEThI U OILEHUBATh PeaIbHOCTD
MMOJTyYEeHHOT'O 3HaUeHMs (GM3MUeCKOM BeJIMUMHbI;

pellaTh KaueCTBEHHbIE 3a[aul: BbICTPAUBATh JIOTMUECKM HEIPOTUBOPEUMBYIO
IIEIIOYKY PAaCCYXKIEHMII C OIOPOM Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U
busnvecKue sIBJIEHNS;

MCII0JIb30BaTh IIPY pellieHn YUeOHbIX 3a/1a4 COBpeMeHHbIe MH(POPMALVIOHHbIE
TEXHOJIOTUM IJIS1 TOMUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAlMM U IIPeACTaBIeHNS
yueOHOM ¥ HayYHO-TIOMYJIIPHOM MH@OpMaLM, MOJIYYeHHOM U3 pPasIUUHbIX
MICTOYHMKOB, KPUTUYECKM aHAJIM3MPOBATh IOJIyYaeMyIo MHOOPMAIINIO;

MIPUBOAUTD TIPUMEPDI BKJIaIa POCCUIMCKUX U 3apYyOesKHBIX YUEHBIX-(QU3MKOB B
pa3BUTHE HaYK!, OObSICHEHME ITPOIIECCOB OKPYSKAIOIIEro M1Upa, B pa3BUTIE TEXHUKA
U TEXHOJIOTMIA;

MCII0JIb30BaTh TeOpeTUIeCcKye 3HaHMS 10 GU3MKe B TOBCEIHEBHON XMU3HM IJIs1
obecrieueHuss 6e30MMaCHOCTM TIPU OOpaIlleHMM C TpubopaMmu M TEXHUYECKUMMU
YCTPOMCTBAMM, OIS COXPAHEHMS 3[IOPOBbSI M COOJTIOJIEHNSI HOPM 5KOJIOTMUECKOTO
MIOBeIeHMsI B OKPY>KaIOIIEei Cpejie;

paboTaTb B TpYIIIe C BBIIOJHEHMEM PasIMUHbIX COLMAJIbHBIX POJIENH,
IJIAaHMPOBATh pPabOTy TPYIIIbI, PAIlMOHAJBHO pacIpeneiaTh OOSI3aHHOCTU U
IJIAHMPOBATh AESATEeJIbHOCTb B HECTAHAAPTHBIX CUTYAIMSIX, afeKBAaTHO OI€HMBATh
BKJIaJ, KQKAOI'0 13 YYACTHMKOB IPYIIIbI B PellleHre pacCMaTpUBaeMOi IIpOOJIeMBI.

K koniy o6yuenus B 11 Kiacce ripegMeTHble pe3yJibTaTbl HA 6a30BOM YpOBHE
IOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCSI YMEHMIA:

IeMOHCTPUPOBATh Ha IIpUMeEpax poJib U MecTO GU3uKMU B (POpMUPOBAHUU
COBPEMEHHOJ HAayyHOM KapTUMHbI MMpA, B PA3BUTMM COBPEMEHHON TEeXHUKU U
TEXHOJIOTUI, B TPAKTUYECKON AeSITeJIbHOCTU JIIOAEM, 1€JIOCTHOCTD U €IUHCTBO
dbusnUecKoM KapTMHbI MUPA;

VUUTBIBATh T'PaHUIBl TPUMEHEHUS W3YYEHHbIX (U3NYECKUX MOJeJIen:
TOUYEUHBIN 3JIEKTPUIECKUI 3apsi]l, Ty4 CBeTa, TOYEUHBIN MCTOYHMK CBETa, simepHast
MO/JleJIb aToMa, HYKJIOHHAs MOAeb aTOMHOTO Siipa IpU pelleHun (Guandeckux
3a/1ay;

pacrio3HaBaTh ¢Gu3Mueckue siBjieHus (IIPOIecChl) U OOBSICHATh MX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMMUKY ¥ KBAaHTOBOM (PU3MKM: 3JIeKTpMUeckasi pOBOAMMOCTb,
TeIIOBOe, CBETOBOEe, XMMMYECKOoe, MarHUTHOEe AeMCTBUS TOKa, B3auMMOIENCTBHME
MarHuTOB, 3JIEKTPOMAarHMTHAas WHAYKLIUSI, [OEeMCTBME MarHUTHOTO TIOJasT Ha



MMPOBOAHMK C TOKOM M OBVKYIIMMCS 3apsifi, 3JIEKTPOMAarHUTHbIE KOJIEOAHUST U
BOJIHBI, IPSIMOJIMHEITHOE pacCIpOCTpaHeHMe CBeTa, OTpaykeHue, IIpeIoMJIeHNeE,
mHTepbepeHys, audpakuus U [OOJIpu3anus CBeTa, OUCIepCUs CBeTa,
dboTtoanexkTpuuecknumt sddexrt (potoadpdeKT), cBeTOBOEe NaBjieHMe, BOSHMKHOBEHME
JIMHEYaTOro CIIeKTpa aToMa BOAOPOJa, €CTeCTBEHHass M MCKYCCTBEHHas
PagOaKTUBHOCTD;

ONMCHIBATh M3yUYEHHbIE CBOMCTBA BeIeCTBa (JIEKTpUYECKNE, MarHUTHBIE,
OITUYECKNE, JIEKTPUYECKYI0  TPOBOAMMOCTb  Pa3JIMYHBIX  Cpel) U
3JIeKTPOMarHuTHbIEe SIBJAeHUS (TPOLIECChl), MCIOIb3YysSl (GU3MUeCcKre BeINUYMHBIL:
JIEKTPUYECKUI 3apsil, CMJIa TOKa, 3JIeKTpMUYeckoe HaIpsbKeHue, 3JIeKTpuueckoe
COIIPOTUBJIEHME, PAa3HOCTb MOTEHIIMAIOB, JIEKTPOABIKYIAs cuia, paboTa TOKa,
MHOYKOMS MarHUTHOTO MOoJsl, cuia Amrmepa, cuiaa JlopeHna, MHIYKTUBHOCTD
KaTYIIKM, SHEPIUSI JJIEKTPUYECKOTO M MAarHUMTHOrO IIOJIel, IMEepMOod M YacToTa
KoysiebaHMii B KoyiebaTeJIbHOM KOHTYpe, 3apsa M Cuia TOKa B IIpolecce
rapMOHMYECKMX 3JIEKTPOMArHMTHBIX KojebaHmii, (OKyCHOe pacCTOsSIHuE W
ONTMYECKas Cuja JIMH3bI, MPU OIMMUCAHMM IPaBUJIbHO TPAKTOBATh (U3MUECKUIA
CMBICJT MCIIOJIb3YEMbIX BeJIMYMH, MUX OOO3HAUeHMSI ¥ EeOUMHMIIbI, YKa3bIBaTb
(dhopMYyJIbl, CBSA3BIBAIOIIME TAHHYIO (DU3NYECKYIO BEJIMUMHY C APYTUMU BEJIMUMHAMMU;

OINMCHIBATh M3YUEHHbIE KBAHTOBbIE SIBJIEGHMSI M IIPOIECCHI, MCIIOIb3YS
(dusuUecKre BeJIMYMHBI: CKOPOCTh 3J€KTPOMArHMTHBIX BOJIH, [JIMHA BOJIHBI U
YacTOTa CBETA, SHEPrUsl ¥ MMITYJIbC (DOTOHA, IepUO/I ITOJIypacianga, SHEPTUST CBSI3M
ATOMHBIX SAep, IpPM ONMCAHUM TIPAaBUJIBHO TPAKTOBATh (U3UYECKUNA CMbBICT
MCIIOJIb3YEMbBIX BEJIMUMH, UX OOO3HAUEHMS M eOUHMUIIbI, YKa3bIBaTb (POPMYJIbI,
CBSI3BIBAIOIIME MJAHHYI0 OU3NYECKYIO0 BeJIMUYMHY C JOPYTMMM  BeJIMUMHAMM,
BBIUVCJ/IITH 3HaUEeHMe (U3NIECKONM BeJIMUMHBI;

aHaAJIM3MPOBATh (PU3MYeCcKye IMPOLECChl U SIBJIEHMS, UCIOIb3ysd (uUsMUecKue
3aKOHbBI ¥ IMPUMHLMIIBL: 3aKOH OMa, 3aKOHBI TOCJIeIOBATEIbHOIO M IapalyIeIbHOTO
coegVHeHUsI IPOBOJHMKOB, 3aKOH [Iskoyisi-JleHIla, 3aKOH 3J€KTPOMAarHMUTHOM
VMHIYKINUM, 3aKOH MPSIMOJIMHEITHOIO PacIpOCTPaHEeHMUsT CBETa, 3aKOHbI OTPasKeHMS
CBeTa, 3aKOHbI IIPeJIOMJIEHMSI CBETa, YpaBHeHMe DMHIITelHa s poTosddexra,
3aKOH COXpaHEHMs] SHepruu, 3aKOH COXpaHEeHMS MMITYJIbCa, 3aKOH COXpPaHEeHMs
9JIEKTPUYECKOrO 3apsiia, 3aKOH COXpaHeHMsT MacCOBOI'O YMcJIa, IMOCTyJaThl bopa,
3aKOH pPaAMOaKTMBHOIO paclaja, Ipy 3TOM pas3jiMdaTh CJIOBECHYIO (GOPMYIMPOBKY
3aKOHa, €ero MaTeMaTUM4ecKoe BbIpaskeHMe U YCaoBus (TpaHuIibl, 0O0JIaCTH)
MIPYMEHMMOCTH;

oIpeeIsiTh HallpaBjieHye BEeKTOpa MHAYKIMM MarHUTHOTO MOJIS ITPOBOJHMKA
C TOKOM, Cujbl Ammnepa u cuibl JIopeH1ia;

CTPOUTb ¥ OIMCHIBATh M300paskeHMe, CO3JaBaeMoOe TIUIOCKMM 3epKaJioM,
TOHKOJ JIMH30I1;

BBITIOJTHATD JKCIIEPMMEHTBI IO MCCIENOBAHMIO (PU3MUECKUX SIBJIEHUN U
MPOLIECCOB C MCIIOJIb30BAHMEM IIPSIMBIX M KOCBEHHBIX WM3MEpPEeHMUM: IIpU ITOM
dbopmympoBaTh MpobJieMy/3amady U TUIIOTe3y YU4eOHOro SKCIIEPMMEHTA, COOMPATh
YCTaHOBKY U3 IIPeIJIOSKEHHOT'O 000PYIOBaHMS, IPOBOAUTD OMBIT ¥ (hOPMYJIMPOBATH
BBIBOJIbI;



OCYILIECTBJISITh MPSIMbIE ¥ KOCBEHHbIE M3MepeHMsT (PU3MUECKUX BEJINMYMH, ITPU
5TOM BBIOMpPATb ONTMUMAJIbHBINA CIIOCOO M3MEpPeHMs] M MCIOJIb30BaThb M3BECTHbIE
METO/IbI OLIEHKM ITOTPEITHOCTEN M3MEePEeHMI;

MCCJIEIOBATh 3aBUCUMOCTHY (PMU3NUECKUX BEJIMUMH C VICITOJIb30BAaHMEM IIPSIMbIX
M3MEpeHMI: TpU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (MKCUPOBATH PE3YJIbTAThI
TIOJTYYeHHOM 3aBUCUMOCTM (PU3NMUYECKMX BeJMYMH B Buie TabauIl U IpadUKOB,
IeJiaTh BBIBOJIBI ITO pe3yJIbTaTaM MCCIeIOBAHMS;

CcOO6IIOATh MpaBuja 6e30IIacHOro TPyAa IIpM IMPOBEIEHUM MCC/IEIOBAaHUNA B
paMKax y4yeOHOro JKCIlepMMeHTa, YuyeOHO-MCCIeqoBaTeIbCKOM ¥ TTPOEKTHOM
IesITeTbHOCTY C MCIOJIb30BaHMEM M3MEPUTEIbHbIX YCTPOMCTB U JIaOOPaTOPHOTO
0060pyIOBaHMS;

pelllaTb pacuETHble 3a7auM C SBHO 3aJaHHOM (U3NMUYECKOM MOIEJIbIO,
MCIIOJIb3Ys (GU3MUECKMe 3aKOHbI U TIPUHIIUIIBI, HA OCHOBE aHa/I3a YCJIOBUS 3a[laun
BBIOMpATh (DU3NYECKYIO MOJEJb, BBIAEIATh (u3MUecKkue BeIMUMHBI U (HOPMYIIbI,
HeoOXoAuMble IJIs1 €€ pelleHys, IMPOBOIUTh PACUYEThI M OLIEHMBATh PeaJbHOCTD
ITOJTYYEHHOI'O 3HaUYeHMsT (GU3MUECKONM BeJIMUMHBI;

pellaTh KaueCTBEeHHbIE 3aaUl: BbICTPaMBATh JIOTMUECKM HEIIPOTUBOPEUNBYIO
IIEIIOYKY PAaCCY>KIEHMII C OIOPOM Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U
busnvecKkue sIBJIEHNS;

MCII0JIb30BaTh IIPY pellleHn YUeOHbIX 3a/1a4 COBpeMeHHbIe MH(POPMALVIOHHbIE
TEXHOJIOTUM IJII IIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMM ¥ IPEICTaBIeHMS
yueOHOM ¥ HAyYHO-TIONMYJ/IIPHOM WHAOpMaLVM, TOJYYEeHHON M3 PasIUUHbIX
MCTOYHMKOB, KPUTUUECKN aHAIM3MPOBATh IIOJIyUYaeMyI0 MH(OpMaLMIo;

OOBSICHSITb TMPUHLMIIBI JEMCTBUS MalllMH, IIPMOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3iMuaTh YCJIOBUS UX O€30MaCHOTO MCIIOJb30BaHMSI B MIOBCEIHEBHOM
SKU3HU;

MIPUBOIUTD TIPUMEPBI BKJIa[a POCCUUCKUX U 3apYyOEsKHBIX YUEHBIX-(DU3UKOB B
pasBUTHE HAYKM, B OOBSICHEHME IIPOLIECCOB OKPY’KAIOILIEro Mupa, B PasBUTHE
TEXHUKU U TEXHOJIOTWIA;

MCIIOJIb30BAaTh TeOpeTUYECKNe 3HaHMS 10 (M3MKe B IIOBCETHEBHOM KU3HU IJIS
obecrieueHnss 6e30MAaCHOCTM MpM OOpallleHuM ¢ npubopaMy U TEeXHUYeCKUMMU
YCTPOMCTBAMM, OJI1 COXPAHEHMsSI 3[I0POBbSI U COOJIIOJIEHNSI HOPM 5KOJIOTMUECKOI'O
MIOBEIeHMsI B OKPY3KaIOIIeil Cpejie;

paboTaTb B TpYIIIe C BbIMOJHEHMEM pa3INUYHBIX COIMAIBHBIX POJIEH,
IJIAaHMPOBATh pPabOTy TPYIIIbI, PAIMOHAJBHO pacIpenesiaTh OOSI3aHHOCTU U
TJIAaHMPOBATDh AESATEIbHOCTb B HECTAHAAPTHBIX CUTYAIMSIX, aJeKBAaTHO OII€HMBATh
BKJIaJ], KQXXAOTO 13 YYACTHUKOB I'PYIIBI B pellleHe pacCMaTpUBaeMoil ITpoOJIeMbl.



TEMATHUYECKOE IIV/TAHUPOBAHUE

10 KJTIACC
KoanuecTBo uacos DJ/IeKTPOHHbIE
Ne /i HaumeHnoBaHue pasnesioB K n (umdposbie)
- ¥ TeM IIPOrpaMMbI Bcero p OHTPO/IbHBIE 6 paKTiiecKne oOpasoBaTeIbHbIE
paboThI paboThI pecypcsi
Pasgen 1. ®PYU3NUKA 1 METOJbI HAYYHOTI'O ITO3BHAHUSA
1.1 dusuka u METOJIbI 9 bubmmoreka ILIOK
) HAy4YHOI'O MO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pasnmeny 2
Pasnen 2. MEXAHUKA
bubmmoreka I1TOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmmoreka I1TOK
2.2 Mlnmamvika 7 https://m.eds00.ru/7f41bf72
23 3aKOHbI  COXpaHEHUSI B 6 1 1 bubmoreka I1TOK
) MexXaHUKe https://m.edsoo.ru/7f41bf72
Uroro 1o pasgeny 18
Paspen 3. MOJIEKVYJIIPHAS ®U3UKA I TEPMOJINMHAMUKA
31 OcHOBBI MOJIEKYJIIPHO- 9 1 bu6bmmoreka IIOK
) KMHETUYECKON TeOPUN https://m.edsoo.ru/7f41bf72
bubmmnoreka ILHOK
3.2 OCHOBBI TepMOOMHAMUKA 10 1 hitps:/m.edsoo.ru/TFAIbET2
33 ArperatHbie COCTOSIHUS 5 bubmmoreka I1HOK
) BeljecTBa. Da3oBbie mepexoabl https://m.edsoo.ru/7f41bf72
Uroro 110 pasgeny 24
Pasgen 4. DJIEKTPOAMHAMUKA
4.1 DJIEKTpPOCTaTUKA 10 1 Bubmuorexa  OK

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

bubmmoreka I1IOK

4.2 9JIeKTpUYECKMii TOK. TOKM B 12 hittps://m.edsoo.ru/TEA1bET2
PasIMYHbBIX Cpegax

Uroro 1o pazgeny 22

PezepBHOE Bpemst 2

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPO'PAMME



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

11 KJIACC

KoanuecTBo uacos DJIeKTPOHHbIE
Ne 1w/ HaumeHoBaHMe pasiesioB u K 0 (umdposbie)
h TeM IIPOorpaMMbl Bcero 6 OHTDOJILHBIE 6 PaKTtecKue oOpasoBaTeJIbHbIE
padoThI padoThI pecypceI
Pasgen 1. 9JIEKTPOIMHAMMUKA
1.1 MarsutHoe rosie. 1 1 3 bubmnorexka IIOK
) DJIEKTPOMAarHUTHAS MHAYKIMS https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 11
Pasnen 2. KOJIEBAHUSY 11 BOJIHbBI
21 Mexannueckye 17t 9 1 bubmoreka ITOK
) 2JIEKTPOMAarHuTHbIE KOJIeOaHms https://m.edsoo.ru/7f41c97c
MexaHnueckye u bubmoreka ITOK
2.2 5 1
5JIEKTPOMArHUTHbIE BOJIHbI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2.3 Onmixa 10 3 https://m.edsoo.ru/7f41c97c
Uroro 1o pasgerny 24

Pasgen 3. OCHOBBI CITEIITUAJIBHOM T

EOPNY OTHOCUTEJIBHOCTHU

31 OcCHOBBI crenyagabHON 4 1 bubmoreka ITOK
) TEeOPUU OTHOCUTEJIbHOCTU https://m.edsoo.ru/7f41c97c
Uroro 1o pasgeny 4
Pasgen 4. KBAHTOBAS ®U3VKA
41 DJ1eMeHThI KBAHTOBOM 6 bubmoreka IIOK
) OIITUKU https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
4.2 Crpoenye atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S7IpO 5 Bu6mmorexa - LIOK

https://m.edsoo.ru/7f41c97¢c
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Uroro 1o pasgeny

15

Paspen 5. 9JIEMEHTBI ACTPOHOMMU

N ACTPOPU3IUKU

DJIEMEHTHI dCTPOHOMMU U

bubmnoreka I1IOK

51 acTpousmKmu 7 L https://m.edsoo.ru/7f41c¢97c
Uroro 1o pazgeny 7

Paspen 6. OBOBIIAIOLIEE IIOBTOPEHUE

6.1 Ob6o061aroliiee MOBTOPEHME 4 https: %Sg;?fjgf 41]'28712
Wroro no pasmeny 4

PesepBHOe Bpems

OBLUIEE KOJIMYECTBO YACOB TIIO 63 4 7

I[TPO'PAMME
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IIOYPOYHOE IIJTAHNNPOBAHHUE

10 KJIACC
KoanuecTBo uacos DJ/IeKTPOHHbIE
Ne Hara mudpoBbIie
Tema ypoka
/I yp Bcero 6 KonTponsHbie 6 IpaxTirieckue M3yUeHus1 00pasoBaTe/IbHbIE
padoThI paboThI pecypcsi
®usuka — Hayka O MpUpPO/IeE.

1 Hayunbie mMeTompl ITO3HAHUS 1 Bubmmorexka LOK
OKDYIOLLEro Mupa https://m.edsoo.ru/ff0c32e2
Posib u mecto @usuku B
dbopMupoBaHMM COBpPEMEHHOM

2 HAyYHOM KapTMHBI MMpa, B 1 ngssj_mr?lfgio - ffo(g?elé
MIPAKTUUYECKON  [eATeIbHOCTHU DS/ *

JIIoAen
MexaHnueckoe IBVDKEHMe.
OTHOCUTE/IbHOCTD

3 MeXaHNYeCKOro IBVISKEHMSI. 1 BM6J_MOTeKa OK

TTepemermere CKOPOCTD https://m.edsoo.ru/ff0c3508
b b
YCKOpeHue

4 PaBHOMepHOe mnpsIMOIMHENHOe 1 bubmmoreka HOK
IBVDKEHUe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe 1 bubmnoreka LIOK
MIPSIMOJIMHEMHOE IBUKEHIE https://m.edsoo.ru/ff0c372e
CBobopmHoe ragedue.

6 Y ckopenne CBOOOIHOTO 1 Bubmoreka LIOK
N https://m.edsoo.ru/ff0c39cc
KpuBoimHeliHoe  OBUIKEHME.

7 I ByskeHNe MaTepyabHOM 1 BM6J_MOTeKa LOK
TOUKIA 110 OKPYIKHOCTIA https://m.edsoo.ru/ffOc3ada

3 ITpyumn OTHOCUTEJIbHOCTU 1 bubnnoreka HOK
lanunes. UNnepunanbhbie https://m.edsoo.ru/ff0c3be8
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cucteMbl oTcueta. IlepBbiii
3akoH HrroToHa

Macca Ttena. Cwua. ITpunnmm
cymneprno3unyyu  cui. Btopou’

Bubnmoreka HOK

MaTepI/IaJ'IbHOITTO‘IKI/I. TeopeMa

9 3aKOH HplotoHa IJISI https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOUKMU
Tperun 3akoH HpioroHa s Bbubnnoreka HOK
10
MaTepuaJbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIrO TSATOTEHMS.
11 Cuna TSI)IE%CTI/I. [TepBas Bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMMYECKas CKOPOCTh
12 Cwia ympyroctu. 3akoH ['yka. bubmmoreka LIOK
Bec Tesna https://m.edsoo.ru/ff0c3el18
Cwra Ttpenus. Koaddwuiment
13 TPemus. Cwia comnpoTUBIIEHUS bubmmoreka LIOK
npu JBVKEHUU Tesa B https://m.edsoo.ru/ff0c3f76
SKUIKOCTY MJIU rase
IToctynarenbHOE u
BpalllaTe/IbHOE IBIKEHIe
14 abCoJIIOTHO TBEPIOro  Tesa. Bubnmnoreka HHOK
MowmeHT cuibl. Ilmedo cubl. https://m.edsoo.ru/ff0c41a6
Y cyioBUS paBHOBeCHST TBEPAOTO
Tena
Nmrybe MaTepuaabHO
TOYKMU, CUCTEMBI
|5 | MaTepuajbHbIX TOYEK. bubnnoreka LIOK
Nmnynbc CUJIBL. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHeHus MMITYJIbCA.
PeakTuBHOE OBVKEHNE
y §a60Ta U MOIIHOCTh CUJIBL. Bubmorexa LIOK
MHeTHYeCcKas SHeprusa

https://m.edsoo.ru/ff0c4502
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17

00 WM3MEHEeHUM KUHeTUUEeCKON
SHepPrumn

INTorenuyuanpHas SHeprusl.
[ToreHuyanbHas SHeprusi
YIIpyTro nedopmupoBaHHOU
MPY>KUHBI. [ToreHunanbHast
SHeprus Tesa BO/IM3U
MTOBEPXHOCTYU 3eMJIU

Bbubmmoreka OOK
https://m.edsoo.ru/ff0c461a

18

19

[ToTeHmanbHbIE "
HEIOTEeHIIMaIbHbIe CUJIBL.
Css13b paboThI
HEMOTEHIMAJIbHBIX  CUJT  C
M3MEHEHVEM  MeXaHWYeCKOU
SHEPTUM CUCTEMBI TeJl. 3aKOH
COXpaHEeHUs MeXaHUYEeCKOU
SHEPrUn

JlabopaTopHas pabora
«UccnenoBanme cBssu pabOThI
CUJIBI C M3MeHeHeM
MEeXaHMUYEeCKOM SHeprum Teja
Ha npumMepe pacTsDKeHUs
PE3MHOBOIO KI'yTa»

bubnnoreka OOK
https://m.edsoo.ru/ff0c478c

20

KonTtposnbHas pabora mo Teme
«Knnemaruka. HuHamuka.
3aKOHBI COXpaHeHus B
MeXaHUKe»

Bubnmnoreka HHOK
https://m.edsoo.ru/ff0c4b74

21

22

OcHoBHbIE ITOJIOKEHMST
MOJIEKYJITPHO-KVHETUYECKOMN
TEOpPUMN. bpoyHoBckoe
nBskerne. Iuddysus
Xapakrep IBVKEHMS u
B3aMMOJIECTBUS YaCTHUIL
BelectBa. Mopgenm cTpoeHus

bubnnoreka OOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

rasoB, SKUIKOCTE U TBEPIbIX
Ten

Macca monekya. KosndectBo
BellleCTBa. [TocrosiHHas
Asoragpo

TenoBoe paBHOBecCHe.
Temnepatypa u e€ U3MepeHue.
IlTkana Temneparyp Lenbcus
Upeanbubint ras B  MKT.
OcnoBHoe ypaBHeHne MKT

Bubmmoreka OOK
https://m.edsoo.ru/ffOc4fde

26

Ab6comoTHas TeMIiepaTypa Kak
Mepa CcpegHell KUHEeTUUECKOM
SHEPTUM [ABVKEHUS MOJIEKYJL.
YpaBHeHMe MemnpeneeBa-
Knamneitpona

Bbubnmmoreka HOK
https://m.edsoo.ru/ff0c511e

27

3akod JanproHa. ['asoBble
3aKOHBI

28

JlabopaTopHas pabora
«HccmegoBanme 3aBUCUMOCTU
MEKIY rapameTpamu
COCTOSTHUSI pa3peskeHHOTO
rasa»

29

W3ompoieccel B MaeaJTbHOM
rase u ux rpapuyeckoe
IpeCcTaB/IeHN e

bubnnoreka OOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpeHnuss SHeprus
TepMOﬂI/IHaMI/ILIeCKOI/r CUCTEMBI
U CcIocoObl €€ M3MeHeHMs.
KosymmuecTBo TermioTs! 1 paboTa.
BuyTpeHHss SHeprusi
OJHOATOMHOI'O MIeaJbHOro
rasa

bubnnoreka OOK
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5952

Bbubnmoreka OOK

31 Bunpr rennonepenas https://m.edsoo.ru/ff0c5¢36
VnenbHasa TeIJIOEMKOCTbD
%9 BelLLeCcTBa. KommuectBo Bbubnnoreka HOK
TEIUVIOThl MpPU TeIiolepenayve. https://m.edsoo.ru/ff0c5¢36
AnyabaTHbIN IIPOLECC
ITepBbiit 3aKOH
33 Te I?wo MHAMUKU u ero Bubmmorexka OK
PMOZA, https://m.edsoo.ru/ff0c5efc
MIpMMeHeHMe K M30Ipolieccam
Heobpatumocts mnporeccos B
34 | npu g e Bro gﬁu 3aKOH Bubmmorexa LIOK
PUPOZE. p https://m.edsoo.ru/ff0c6230
TepMOIVHAMUKI
35 IMpuauyn  geictBust u KIIJ Bbubnmmoreka HOK
TeIJIOBOM MAILIMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/I
77 IKoJiornyeckme MpO6JIEMBI
TeIJIOOHEePreTUKI
O6061armmmin OK
38 «MonuelK JIL; Has (I)I/I;/I/II)KEI Bubmorexa HOK
YD ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIVHAMUKI»
KonTposnbHasg pabora 1no teme
39 <<MOJII:3K JISt H;ﬂ dbusmka BuGmiorexa LIOK
YD ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIVHAMUKN »
ITapoobpasoBaune u
40 KOI—II) era nga. Wcnapenue u Bubmoreka HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUIIEHN e
ABCOMIOTHAS ¥ OTHOCHUTE/IbHAS
41 BJIQJKHOCTh BO3IyXa Bubmioreka LIOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacplienssii nap
TBepmoe TeJIOo.
42  Kpucrannmueckue u aMopdHbie BuGmorexa LOK

Tesa. AHM30TPONMSI CBOMCTB

https://m.edsoo.ru/ff0c65f0
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KpUCTaJIJIOB. )KI/I,Z[KI/IE
KpucCTaJlJibl. COBpeMeHHbIe
MaTepualibl

ITnaBnenne n KpUCTaVIn3anusi.

Bubnmoreka OOK

43 Y oenpHas TelioTa IJIaBJeHMs. https:/m.edsoo.ru/ff0c6708
Cyo6ymmanys
Bubmmoreka OOK
44  VYpaBHeHMe TeIJIOBOro OGajaHca https: /. edsoo.ru/Ff0c6820
DJIeKTpuU3alns Tesl.
45 SHeKTpM‘{eﬁKIAI/f sapsan.  JIBa Bubmmorexa LOK
p PAA. https://m.edsoo.ru/ffOc6bcc
BUA JIEKTPUUECKUX 3aPsITOB
ITpoBOOHMKM, OUIIEKTPUKU U
46 MTOJTYIIPOBOIHVKL. 3aKoH Bbubnmmoreka HOK
COXpaHEHMSI  JJIEKTPUUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsama
Bsaumopencteue 3apsooB.
47 3aKoH HK JIOHA Tongﬁbm“ Bubmioreka IOK
Y o https://m.edsoo.ru/ff0c6ced
DJIEKTPUUECKUM 3apsi,
HanpsrkelnHocTb
3JIEKTPUUYECKOTO 1OJISI.
48 IT I/IHEI/II’I CYIIepIIO3ULINA Bubmoreka HOK
p Y pv https://m.edsoo.ru/ff0c6df2
3JIEKTPUUECKUX nojien. JInaum
HaTpPS>KEHHOCTHU
Pa6ora (4781
49 3JIEKTPOCTAaTUUECKOTO MOJIS. Bubnmnoreka HHOK
ITorenuuas. PasHocTth https://m.edsoo.ru/ff0c6f00
IIOTEHIIMA/IOB
ITpoBOOHUKY U OUIIEKTPUKU B
50 3JIEKTPOCTATUUECKOM ToJie. bubnmoreka HOK
HusnexTpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DJIEKTPOEMKOCTb. bubnnoreka HOK

Konpencartop

https://m.edsoo.ru/ff0c7126
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52

DJIEKTPOEMKOCTD TJIOCKOTO
KOH/JIeHCcaTopa. DHeprus
3apsSDKEHHOTO KOHZIeHCcaTopa

Bbubnnoreka HOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHast pabora
"3mepeHne 3JI€KTPOEMKOCTHI
KoHeHcaropa"

54

55

56

57

58

[TpuHIMI IOEeNCTBUS "
NpUMEHEeHEe KOHIEHCATOPOB,
KOIMMPOBAJILHOTO amnmnapara,
CTPYHOTO MpUHTEpA.
OnekTpocTaTUveckasl 3amuTa.
3aszemsieHye 37eKTPOIPUOOPOB

ONEeKTPUYECKUIA TOK, YCJIOBUS
ero CYILIeCTBOBAHMSI.
IToctrosuubr TOK. Cuia ToOKa.
Hamnpskenne. ConpoTusiieHne.
3akon Oma 1l yyacTka Lenmu

ITocnemoBarenbHOE,
napaJjuiesibHoe, CMelllaHHOe
coefiHeHNe IIPOBOJHMKOB.
JlabopaTopHas pabora
«W3syuenne CMeEIIaHHOTO
COeIIHEHUS] PE3UCTOPOB»

Pabora n MOILIHOCTD
9JIEKTPUYECKOTO TOKa. 3aKOH
Ixoyns-Jlenna

3akon Oma [  IOJIHOM
(3aMKHYTOM)  3JIEKTPUYECKON
nenu. KopoTkoe 3ambIKaHue.
JlabopaTopHas pabora
«Usmepenne 3C mcrouHmka
TOKA ¥ €ro BHYTPEHHErO
COIIPOTUBJIEHUS»

0.5

0.5

Bubnmnoreka HHOK
https://m.edsoo.ru/ff0c74£0

bubnnoreka OOK
https://m.edsoo.ru/ff0c7838

Bubnmmoreka HOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
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OJIeKTPOHHAs1  MTPOBOAMMOCTD
TBEPABIX MeTaJlJIOB.

59  3aBMCMMOCTb CONPOTHUBJIEHMS
METJVIOB OT TEeMIIepaTyphl.

CBepXmpoBOAMMOCTb
DJIeKTPUYECKUI TOK B BaKyyMe.

60  CsoricTBa 3JIEKTPOHHBIX
MTyYKOB
[TonynpoBogHuKH, ux
COOCTBEHHas1 ¥  TpUMecHas

61 npoBoaumMocTb. CBOMCTBA p— Bbubnmmoreka HOK
n-niepexoza. https://m.edsoo.ru/ff0c84ae
[TonynmpoBoIHMKOBbIE
MIPUOOPBI
DJIEKTPUYECKUNA TOK B

acTBopax " acruiaBax
62 EﬂeKTngI/ITOB. P Bub/morexa LIOK
https://m.edsoo.ru/ff0c82ba
DJIeKTPOIUTHUYECKAs
Iuccoumaius. DJIeKTPoJIm3
OJIeKTpUYeCKU TOK B rasax.

63 CamocCTOoSATe/TbHBIA u bubnnoreka OOK
HeCcaMOCTOSITE/IbHBIVM  paspsif,. https://m.edsoo.ru/ff0c84ae
Mosuus. [Tnasma
OnekTpuYecKue MpubOpsl U

64 YCTPOJICTBA U UX MPAKTUIECKOE bubmmoreka HOK
IIpUMeHeHue. [TpaBua https://m.edsoo.ru/ff0c86fc
TEeXHUKM O€30MacHOCTHU
O6o61arommyin YPOK bubanoreka HOK

65
«DJIEKTPOOMHAMMKA» https://m.edsoo.ru/ff0c88be
KoutposnbHasg pabora mo teme Bu6miorexa LIOK

66 | «DJileKTpoCTaTHKa.

[TOCTOSIHHBIN ~ 3JIEKTPUYECKUIA

https://m.edsoo.ru/ff0c8a8a
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67

68

ToK. TOKM B  pasaMUHBIX
cpemax»

PesepBHbiit ypok. KoHTpobHas

paborta o TeMe
"DnexTpoauHammuka’
PesepBHbIii YPOK.

O6o061IaoLIMiI YPOK IO TeMaM
10 kacca

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

Bbubnmnoreka HOK
https://m.edsoo.ru/ff0c8c56

Bbubnmnoreka HOK
https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

Ne Tema ypoka KosnuecTBo uacoB Hara DyIeKTpoHHbIE IU(POBHIE
n/n Bcero Konurpoabn IlpakTuuec W3YYCHU ob6pasoBare/bHbIe
ble paboTbl Kue A pecypchl
paboThI

1 ITocTosiHHBIE MarHUTHI U UX B3aMMOLENCTBYE. 1 Bubnmoreka HOK
MaruuTtHoe mnosie. BeKTop MarHMTHOM MHIYKIINA. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOM UHIYKIIUA

2 MarauTHoe 1oJie IPOBOIHMKA C TOKOM. OIIbIT 1 bubnmnoreka HOK
IpcTena. B3auMogenicTBye MpOBOSHMUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHast pabora «/3yyeHre MarHUTHOTO 1 1 bubnmoreka HOK
TOJISI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4 HeiicTBYEe MAarHMTHOTO I10JIS Ha IMTPOBOIHMK C 1 1 bubmuoreka HOK
tokoMm. Cuta Ammnepa. JlabopaTopHast pabota https://m.edsoo.ru/ff0c9acO
«MccnemoBaHye IeiicTBUS ITOCTOSIHHOIO MarHuTa
Ha paMKy C TOKOM»

5 HeiicTBMe MAarHMTHOTO II0JISI HA ABVIKYIITYIOCS 1 bubnmnoreka HOK
3apspkeHHyI0 yactuiry. Cuia Jlopenna. Pa6ora https://m.edsoo.ru/ff0c9df4
cubl JlopeHiia

6 DJIeKTpoMarHuTHas HOyKus. IToTok BekTopa 1
MaruuTHOM MHAYyKIyu. DI1C uHayKuymu. 3aK0H
2JIEKTPOMAarHuTHOM MHAYKIMK Dapages

7 JlabopatopHast pabora «MccimemoBaHue sIBJIEHUS 1 1 bubsnoreka HOK
9JIEKTPOMAarHUTHOM MHIYKIIAM» https://m.edsoo.ru/ff0cal 50

8 NnupyktuBHOCTD. SIBieHMe camomHaykiun. D]C 1 Bbubnmoreka HOK
CaMOMHIYKUMNY. DHEPIUs MarHUTHOT'O TIOJISI https://m.edsoo.ru/ff0ca600
KaTYIIKA C TOKOM. OJIEKTPOMarHUTHOE TI0JIe

9 TexHMUyecKkme yCTpOCTBa U UX MPUMEHEHNE: 1

IMOCTOSIHHbIE€ MarHUTbI, 3JIEKTPOMAIrHUTHI,
3JIEKTpOoaABUTaTeJIb, YCKOPUTEJIN 3JIEMEHTAPHbIX
YaCTul, MHOYKIMOHHAA I1eYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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10  O6o6maroimii ypok « MarHuTHoe moJie. Bubnmmoreka OOK
OJIeKTpOMarHuTHas MHIYKIIVS» https://m.edsoo.ru/ff0cab82

11  KoutponbHas paborta 1o TemMe « MarHuTHOe ToJie. bubsmoreka LHOK
DJIEKTPOMAarHUTHAS UHIYKIS» https://m.edsoo.ru/ff0cad58

12 | CBob6omHbBIE MexaHNUeCKye KOJIebaHmsl. Bubnmoreka OOK
"apmoHnyeckne Kosebanus. Y paBHEHME https://m.edsoo.ru/ff0caf06
rapMoOHnYecKux kosiebanmii. [IpeBpaiiienne
SHEepPrumn

13 | JlaboparopHas pabora «McciemoBanue
3aBMCUMMOCTM IIEPMOIA MAJIbIX KOJIeOaHMII Tpy3a Ha
HUTY OT JJIMHBI HAUTU ¥ MAaCChI Tpy3a»

14  Koneb6arenbHbii KOHTYP. CBOOOAHBIE Bubnmoreka HOK
3JIEKTPOMAarHUTHbIE KOJIe0aHMS B MO IbHOM https://m.edsoo.ru/ff0cb820
K0JIe6aTeIbHOM KOHTYpe. AHAJIOTUSI MEKITY
MeXaHUYECKVMMU ¥ 3JIeKTPOMAarHUTHbIMU
KoJIeOaHMSIMMI

15  dopmysa TomcoHa. 3aKOH COXpaHEHMST SHEPT UM B bubmoreka HOK
MIeaIbHOM KOJIebaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

16  IlpepcraBiieHne O 3aTyXalOMMX KOJIEOAHMSIX. Bubnmoreka HOK
Briay>kgeHHbIE MeXxaHMUeCKMe KojieOaHms. https://m.edsoo.ru/ffOcbb86
Pe3onatc. BoiHysK/IeHHbIE 37IeKTPOMarHuTHbIE
KoJIe6aHms

17  TlepemeHHBIN TOK. CMHYCOUAQIbHBIU TTepeMeHHbIN bubsnoreka HOK
TOK. MOIIIHOCTD ITepeMeHHOr0 ToKa. AMIUIMTYAHOe https://m.edsoo.ru/ffOcbd34
1 JeMCTBYIOLLEe 3HAUEHME CUJIbI TOKA U
HaIPSDKeHUS

18 | Tpancdopmarop. IIponsBoacTBo, epegava u
noTpebJIeHre 3JIEKTPUIECKON SHEPIUA

19  VcTpoicTBO U MpakTUYecKoe MpuMeHeHe bubsmoreka [HOK

9JIEKTPUUECKOTO 3BOHKA, FeHepaTopa repeMeHHOro
TOKAa, JIMHUI 3JIeKTpoIepenay

https://m.edsoo.ru/ffO0cc324
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20

OKoJIorMYecKue pUCKU IIpy MPOu3BOJCTBE
anekTposHeprun. KysibTypa uCoab30BaHUS
9JIEKTPO3HEPIUY B MOBCEIHEBHON SKU3HU

21 | MexaHuuecKue BOJIHbI, YCJIOBUSI pacIpOCTpaHEeHMS. bubimoreka HOK
[Teprogn. CKOpoCTh pacpoCTpaHeHUs U IJIMHA https://m.edsoo.ru/ffOcca54
BOJIHBI. [lonepeuHsbie 1 MPOLOIbHbBIE BOTHBI

22 | 3Byk. CropocTb 3ByKa. I'poMKOCTh 3ByKa. BricoTa bubysmoreka HOK
tToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DJeKTpOMarHUTHbIE BOJIHbI, MX CBOMCTBA U Bbubnmoreka HOK
ckopocTb. [IIkana 3/1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 | I[IpuHUMIIBI pagyiOCBSI3N U TeeBuaeHus. Paspurne
CpencTB CBsI3M. Pamyosiokammst

25 | Kourposnbhas pabora «Kojieb6aHus 1 BOJTHbI» bubmmoreka LHOK

https://m.edsoo.ru/ffOcc6f8

26 | IIpsmonuHeltHOe pacIpoCTpaHeHME CBETa B bubmoreka HOK
ofgHOpoOHOM cpene. ToueuHblli MICTOUYHUK CBETA. https://m.edsoo.ru/ff0cd350
JIy4d cBeTa

27 | OrpaskeHue cBeTa. 3aKOHbI OTPAKEHMST CBETA. bubnmoreka OOK
ITocTpoenne n3obpaskeHMN B INIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0

28  TIpenomiienne cBera. [losiHOe BHYTpeHHee bubsnoreka HOK
orpaxenue. [IpenenbHbI yroJ MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTpPEHHEro OTpaykeHust

29 | JlaboparopHas pabora «V3smepeHne mmokasaTeJs bubsnoreka HOK
TIpeJIOMJIEHMS CTeKIa» https://m.edsoo.ru/ff0cd67a

30 | JIunusel. [TocTpoeHye n3o06paskeHuii B IMH3E. bubnmoreka LHOK
dopmysia TOHKOM JIMH3bI. Y BeJIMUeHe JIMH3bI https://m.edsoo.ru/ffOcddle

31 | JlabopaTopHas pabota «/ccienoBaHue CBOMCTB
U3006pasKeHMIi B JIMH3aAX»

32  INucnepcus cBeta. CI0XKHBIN COCTaB 6€I0ToO CBETa.

IIBet. JTaboparopHas pabota «HabsomeHne
IUCIIEPCUY CBETa»



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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33 | Uutepdepenuns ceeta. dubpakiuns cBera. bubyimoreka HOK
HudpakiyonHas pereTka https://m.edsoo.ru/ffOced22

34 | [lomepeyHOCTb CBETOBBIX BOJIH. [longpusanus bubnmoreka HOK
cBeTa https://m.edsoo.ru/ff0cf02e

35  OmnTtuueckie MpuOOPLI 1 YCTPOICTBA U YCIOBUS UX
6€30ITacHOTO MTPUMEHEHNST

36 | 'paHuLIbI NPUMEHMMOCTH KJIACCUUECKOU bubmmoreka HOK
MexaHMuKu. [TocTynaTel cnenuaabHOW TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTU

37 | OTHOCUTE/IbHOCTh OJJHOBPEMEHHOCTH. 3aMe/IjIeHle Bubnmoreka HOK
BpeMeHM U COKpallleHMe OJIVHbI https://m.edsoo.ru/ffOcfa42

38  DHeprust u UMITYJIbC PEJITTUBUCTCKOW YaCTUIIBI. bubnmoreka HOK
CBsi3b Macchl € 3Hepruen 1 UMITyJIbCOM. DHEpPrus https://m.edsoo.ru/ffOcfc68
TTOKOS

39 | KouTposibHasg pabota «OnTtuka. OCHOBBI bubnmoreka HOK
CITEIMAIBHOM TEOPUM OTHOCUTETLHOCTI» https://m.edsoo.ru/ff0cf6£0

40 | ®otonbl. Popmyia [1anka. DHeprus M UMITYJIbC bubmmoreka HOK
(orona https://m.edsoo.ru/ffOcfel6

41 | OtkpbeiTHe u uccaenoBanme ¢poroapdexrra. ONbIThI bubsmoreka OOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4

42 | 3axkonbl poroaddekTa. YpaBHeHMe DUHIITENHA bubnnoreka HOK
it otoadderta. «KpacHas rpanuiia» https://m.edsoo.ru/ff0d015e
dotoaddekTa

43 | laBneune csera. Omnbite! I1. H. Jlebenesa. Bubnmoreka HOK
XyMMUuecKkoe IeucTBUe cBeTa https://m.edsoo.ru/ff0d04a6

44 | TexHudeckue yCTPOMCTBA U MPAKTUUECKOE
npumeHeHne: GOTO3IeMeHT, (OTOAATUNK,
coiHeYyHast 6baTapesi, CBeTOAMO]

45 | PeleHue 3a1au 1o TeMe «DJIeMeHTbI KBAHTOBO bubnmoreka HOK
OIITUKUN» https://m.edsoo.ru/ff0d0302

46 | Mopgenb atoma Tomcona. OnbiTel Pesepdopma mmo bubnmoreka HOK

pacCcesaHnIo -4aCTuil. HH&HETapHaﬂ MOIeJIb aTOMa

https://m.edsoo.ru/ff0d091a
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47 | Ilocrynarbsl bopa bubyimoreka HOK
https://m.edsoo.ru/ff0dOafa

48 | WznydeHue u norJioiieHne GOTOHOB IIPH ITepexojie bubyimoreka HOK
aToMa C OJTHOTO YPOBHSI SHEPTMM Ha IPYTOii. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

49 | BosHoBbIe cBOMCTBA yacTuil. BoiHbl ge Bpouins. Bubnmoreka HOK
KopnyckynsipHo-BosiHoBoM ayasn3M. CIIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJIEHHOE U3JTy4YeHue

50  OrtkpeiTie pagyoaktuBHOCTH. OmbIThl Pesepdopna bubnmmoreka HOK
T10 OIpefeeHNIO COCTaBa PagMOaKTUBHOTO https://m.edsoo.ru/ff0d0fd2
U3TyYEeHUST

51 CsoricTBa anbda-, 6eTa-, raMMa-U3JTydeHNsI.
BiusiHue pagyoakKTMBHOCTY Ha SKMBbIe OpPraHu3Mbl

52 OTkpbITHE IPOTOHA U HeUTpoHA. M30Tomnbl. Anbda- bubmmoreka HOK
pacriaji. DJIeKTPOHHBIW U TTO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnag. ['amma-u3yuenne

53  DHeprus cBsI3M HYKJIOHOB B siape. nepHbie bubmoreka HOK
peakiuu. SinepHsin peaktop. [Tpobiemsl, https://m.edsoo.ru/ff0d1356
MepCIeKTUBbI, IKOJIOTMYECKME aCTIeKThI SiIepHOU
SHEPreTUKU

54 | DnementapHbie yacTuiibl. OTKPHITHE TO3UTPOHA. bubsnoreka HOK
MeTonbl HaGTIOEHNS Y PETUCTPAINNA https://m.edsoo.ru/ff0dOe38
3JieMeHTapHbIX YacTuil. Kpyrbii1 cTos
«DyHIaMeHTa/IbHbIe B3aMOJeUCTBMA. EnyHCTBO
busmueckou KapTUHbI MUpa»

55  Bup 3Beaguoro He6a. Co3Besaus, SpKue 3BE3bI,
IIJIAaHETHI, UX BUAMMOe nByokeHue. CoHeuHast
cucrema

56 | Connue. ConmHeuHas akTUBHOCTb. VICTOUHUK
sHepruy CoJiHIIa U 3BE3],

57  3B€3mpl, X OCHOBHBIE XapPaKTEPUCTUKM. 3BE3MbI

IJIaBHOM T1OCJIEIOBATEIbHOCTY. BHYTpeHHee
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crpoenne 3B€31. CoBpeMeHHbIE IIPeCTaBIeHNS O
MPOUCXOKAeHMUM U 3Bojoly CoJIHIIA U 3BE3]
Mneunbit [Iyte — Hama [Nanaxktuka. [lonoskenue
u pBykenue Cosuiia B ['amakTuke. ["amakTuku.
YepHbie ObIpbI B AIpaxX raJakTUK

Bcenennasi. Pas6eranme rajaktuk. Teopus
Bosbiioro B3peiBa. PestmkToBOE M3TyueHne.
MertarajakTuka

Hepeiiennsie mpobieMbl aCTPOHOMUM
KontposabHas paboTta «aeMeHThl aCTPOHOMMUU U
acTpopu3mKm»
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O6o6m1aromit ypok. Posnb pusnkm u actpoHOMMUM
B SKOHOMMUYECKOM, TeXHOJIOIMUECKOM, COLMaIbHON
U 3TUYECKOM cdepax JesaTebHOCTH UejIoBeKa

O6o6m1aromit ypok. Posb 1 MmecTo Gusuku u
aCTPOHOMMM B COBPEMEHHONM HAyYHOM KapTUHE
Mupa

O6o6maromit ypok. Posb pusnueckoit Teopun B
dbopMupoBaHMM TPEACTABIEHNUI O (UIUIECKON
KapTUHe Mupa

O6o6m1arommii ypok. MecTto ¢pu3ndyeckoir KapTUHbI
MMpa B 06OILIEM PSIAY COBPEMEHHBIX €CTeCTBEHHO-
HaYYHbIX TPEICTaBIEHUI O IPUPOLE

PesepBHbIii ypoK. MaruuTHoe moJie.
OJIeKTpOMarHUTHAs] MHIYKIIVST
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PesepBHbiii ypok. Ontuka. OCHOBBI CIIEIIMATIBHON
TEOPUM OTHOCUTEJIbBHOCTU
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Peszepubiit ypok. KBanToBast pusuka. D1eMeHThI
aCTPOHOMMM U aCTPOPU3NKIU

OBLIEE KOJIMYECTBO YACOB II10 [TPOI'PAMME
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