MHUHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MunucrepcTBo 00pazoBanus CTaBpOMOIBCKOTO Kpast
yIipaBlieHHe 00pa30BaHUs aIMUHUCTPAIMU by IeHHOBCKOTO MyHHUIIMTIAILHOTO OKpYyTra
MOYVY COLI Ne 6 r. byneHHoBCKa

PACCMOTPEHO COI''TACOBAHO YTBEPXXIEHO

Ha 3acegannu MO yuautenen Ha Meroandeckom CoBere MPUKa30M JUPEKTOpa
€CTECTBEHHO-HAyYHBIX U MOY COLI Ne 6 r. Bynennoscka MOY COUI Ne 6 r. bynenHoBcka
MaTeEMaTUYECKUX TUCIIHUIIINH nporokos Ne 1 ot 30.08. 2023 r. Ne 153-O/1 ot 31.08.2023 r.

npotokon Ne 1 ot 29.08. 2023 r.

PABOYASA ITPOTPAMMA

yueOHoro npeamera «®@u3nka. bazoBblil ypoBeHb»
cpeaHee o01iee o0pa3zoBaHme

(10-11 kmaccwr)

CocTaBuUTENIb.
Munxkas O.A.,
y4HUTENIb (PU3UKU

bynennoBck 2023



IHHOACHUTEJIBHASA 3ATIIMCKA

Pabouast mporpamma ydeOHOro mpenmera «DPusnMka» Ha ypOBEHb CpEIHEro o0Iero oopa3oBaHUs s
oOyuarommuxcs 10-11-x xmaccoe MOY COII Ne 6 r. bynenHoBcka pa3paboTaHa B COOTBETCTBHU C
TpeOOBaHUSAMU:

. ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @eneparumn»;

. npukaza MunoopHayku ot 17.05.2012 Ne 413 «O06 yrBepkeHuu (enepaabHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAApTa CpeaHero oOmero oopazoBaHus» (C U3MEHEHUSMH, BHECEHHBIMU TPUKA30M
Munnpocsenienus ot 12.08.2022 Ne 732);

. npukaza MunnpocBemenuss ot 18.05.2023 Ne 371 «O0 yrBepkueHuun QenepaabHOR
00pa30BaTEIILHON MPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUs Y,

. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsinka opraHuzanuu u
OCYILIECTBJIEHUSI 00pa30BaTEeNbHON JESATENBHOCTH M0 OCHOBHBIM OOLIE00pa30BaTENIbHBIM MporpaMMaM —
00pa3zoBaTeNbHBIM  MPOTPaMMaM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIEro W CpeaHero ooOmiero

00pazoBaHUs»;
. KOHLEIIUH NpenoiaBaHus yueOHoro npeamera « Pu3nkay;
. CII 2.4.3648-20 «CaHMTapHO-3IUAEMUOJIOTHYECKUE TPEOOBaHUS K OpraHU3alUsM BOCHUTAHUS M

oOyueHus, OTIbIXa U O3JI0POBJIECHMS JETeH U MOJOJEKH», YTBEPKAECHHBIX IMOCTAHOBIEHHWEM TIJIaBHOTO
canuTapHoro Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnenndyeckue HOpMaTUBBI U TpeOOBaHUS K 00eCTIEUeHNI0 OE30TTaCHOCTH U
(mnmm) Oe3BpemHOCTH Il 4YeloBeKa (DaKTOpoB cpeapl OOWTAHHS», YTBEPKIACHHBIX TOCTAHOBJICHHEM
[JIABHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

. y4eOHOTO TUTaHa OCHOBHOTO 00mIero oOpa3zoBaHusi, yrBepxkaeHHOTO mpukazom MOY COII Ne 6
r.bynennoBcka ot 31.08.2023 Ne 153 «OO0 yTBepkJI€HUM OCHOBHOW 00pa30BaTENbHON IMPOTpaMMBI
OCHOBHOTO 00I1IeT0 00Opa30BaHUSI;

. (benepanbHON pabouei mporpaMMsl 1Mo yueOHOMY TipeaMeTy «Du3nkay 6a30BOro ypoBHS.

PaGouass mporpamma OpUEHTHpOBaHa Ha LEJEBbIE NPUOPUTETHI, CHOPMYIUPOBAHHBIE B (QeaepabHOI
paboueli mporpaMmMe BOCIIUTaHUA U B paboueit mporpamme Bocnutanus MOY COII Ne 6 r.bynerHoBCKa.

Copep:xanue mporpamMmbl 1o GU3MKe HANpaBIeHO Ha GOPMUPOBAHNUE ECTECTBEHHO-HAYYHOI KapTHHbI
Mmupa obyvaromuxcsi 10—11 knaccoB mpu o0yueHnn ux ¢uzuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOrO monaxona. Ilporpamma mo ¢usuke cootBeTcTBYyeT TpeboBanusm PI'OC COO «k
IUIAHUPYEMbIM  JIMYHOCTHBIM, MPEIMETHBIM M METalpeJIMETHBIM pe3ylbTaTaM OOy4eHHs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3alud MEXIPEIMETHBIX CBA3€H (PU3MKU C ecTeCTBEHHO-HayYHBIMU
y4eOHBIMU TpeAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LIENM WM3Y4eHUs (U3UKU HAa YPOBHE CPEIHETO
oOmiero o6pa3oBaHus, MIIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: TMUHOCTHBIE, METAIIPEIMETHBIE,
npeAMETHBIEC (Ha 6a30BOM ypPOBHE).

[IporpamMma no gu3uke BKIIOYACT:

® [UIaHHpPYEMBbIE pe3yNbTaThl OCBOCHHUS Kypca ¢u3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE PE3YAbTATHI MO roJIaM O0yYEHHUS;

® cojepkaHue yuyebHoro nmpeamera «Pu3nka» Mo rogam o0ydeHus.

®du3rka Kak Hayka o HanboJiee OOIIKX 3aKOHAX MPUPOJBI, BBICTYMAsl B Ka4ecTBE y4eOHOTO MpeaMera
B IIIKOJIC, BHOCUT CYILECTBEHHBIN BKJIaJ B CUCTeMy 3HaHUU 00 okpyxkatomemM mupe. lIkonbHbI Kypc
(GU3MKN — CUCTEeMOOOPa3yIOIMIUN 1JI1 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3NUYECKUE
3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SIBIICHUI, U3y4yaeMbIX XUMUEH, Ononorueii, ¢puznueckoit reorpadueit
1 acTpoHoMuel. Vcmonb3oBaHue W aKTUBHOE MpHUMEHEHHe (PU3MYEeCKUX 3HAHUU OIpenersieT XapakTep |
pa3BHUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEpreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOTYYECHUS
HOBBIX MaTEepUAIOB C 3aJJaHHBIMU CBOWCTBaMH W JApYyrux. M3ydeHue (M3MKU BHOCUT OCHOBHOM BKIJIAJ B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00yJaromuxcs, B JOpMUPOBAHNE YMEHUI PUMEHSTh
HAy4YHBIA METO/I MO3HAHUS NP BHITIOJTHEHUH UMU YU€OHBIX UCCIICIOBAHHI.

B ocHoBy kypca ¢u3uKku A7 ypOBHS CpeIHEro oOIIero oOpa3oBaHUs MOJOXKEH PS UICH, KOTOphIE
MOHO pacCMaTpUBATh KaK MPUHLUIIBI €T0 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU € HEM KypcC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3fenioB GU3KKH, BKIIOUAET KaK BOMPOCHI KIIACCHYECKOMH, TaK M COBPEMEHHON (PU3UKU.



Hoes cenepanuzayuu. B COOTBETCTBMM C HeW warepuan Kypca (u3ukud 0ObeIMHEH BOKpYT
¢usnueckux Teopuit. Bexymmum B Kypce siBiisieTcst OpMHPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanogaraeT UCIoib30BaHUE T'YMaHUTAPHOIO NOTEHIMaa
¢u3nveckoil HayKH, OCMBICICHHE CBS3UM pa3BUTUS (U3MKM C pa3BUTHEM OOILIECTBAa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaomnoti nanpaenrennocmu. Kypc GU3MKU mpennojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX U TEXHOJOTUYECKUX IPUIIOKEHNN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEpP)KaHUS, MOCBSIIEHHBIX
9KOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHH, a
TaKKe 00CyKAeHUS POOIeM PalMOHAIHLHOTO TPHUPOJIOTIOIB30BAHMS U AKOJIOTUIECKOH 0€301TacHOCTH.

CrepXxHEBBIMU 3JIEMEHTAMM Kypca (PU3MKUM Ha YpOBHE CpenHero oOIiero oOpa3oBaHHs SBISIOTCS
¢uznueckue reopun (GopMUPOBaHKE MPEACTABIEHUIN O CTPYKTYpE NOCTPOCHUS (PU3HUECKON TEOpUH, posu
(yHIaMEHTaJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, I'paHUIAX
MPUMEHUMOCTH TEOPHA, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-NIeSTEIbHOCTHBIA MOAXO0J B Kypce (U3UKM peanusyeTcss Mpekae BCero 3a Cuér
OpraHM3aliK SKCIEPUMEHTAIBHON JAeATeabHOCTH oOydaromuxcs. /st 6a3oBoro ypoBHSA Kypca (U3UKH —
3TO HCIOJIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPHMEHTOB M JaOOpaTOpHBIX PadoT,
KOTOpble B mporpamme mno ¢u3nke oObeAMHEHbI B OOLIMI CIHUCOK YYEHHYECKHUX MPAKTUYECKHX paloT.
Boigenenne B ykazaHHOM TmiepeyHe J1a0OpaTOpHBIX padOT, MPOBOJUMBIX JUISI KOHTPOJISI M OLEHKH,
OCYILIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOIO IMpoliecca UCXOJsS U3 O0COOEHHOCTEW IJIaHUpPOBaHUS U
ocHamleHus: kabunera ¢usuku. Ilpu s3TOoM oOecneurBaeTcs OBJIaJiIeHHE OOYYAIOUIUMUCS YMEHUSMU
MIPOBOJUTh KOCBEHHbIE W3MEPEHMs], UCCIEeIOBAaHUS 3aBHUCUMOCTEH (DU3MUYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHME yIenseTcs pPEIIeHHIO0 pPacdy€THBIX M KAauyeCTBEHHBIX 3aaad. [lpu stom Juis
pacu€THBIX 3a/a4 MPUOPUTETOM SIBJIIOTCS 3a/laud C SBHO 33JaHHOM (pU3HUECKON MOJENbIO, O3BOJIIOINE
INPUMEHATh WU3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaKk U HHTErpupys
3HaHUS U3 pasHbIX pas3zfesnoB. [l KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SBIIAIOTCS 3aJaHUsl HA OObSICHEHHE
MpOTEKaHUus (PU3NYECKUX SIBJICHUN W MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyronue Beioopa hu3nyecKon
MOJIENH AJISl CUTyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpebdoBaHusmu PI'OC COO k MaTepHAIbHO-TEXHHYECKOMY OOECIeUEHUIO
yuebHoro mnporiecca 6a30BbIii ypoBeHb Kypca (DPU3MKH Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHUs J0JIKEH
U3y4yaTbCsl B YCJIOBUSAX IPEIMETHOro KaOuHeTa (DU3MKM WIM B YCJIOBMSIX HMHTETPUPOBAHHOIO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAY4YHOTO 1MKiIa. B kabunere pu3uku 10J1KHO ObITH HEOOXOAMMOE J1a00paTopHOE
00OpyZ0BaHUE IS BBIMOJIHEHUS YKA3aHHBIX B IIpOrpamMMe 1o pU3uKe yYeHHYECKHX MPAKTUYECKUX paboT U
JI€MOHCTPAIMOHHOE 000Py10BaHHE.

JleMoHCTpalMoHHOe 00OopynoBaHue (GopMupyercs B COOTBETCTBUM C INPUHLMIIOM MHHHUMAJIbHON
JOCTAaTOYHOCTH M oOecrneyrBaeT IOCTAHOBKY IEPEYUCICHHBIX B MporpaMMme MO (HU3UKE KIHOYEBbIX
JEeMOHCTpAIM{ JUIs UCCIIEOBAHUS N3y4aeMbIX SBJICHHH M MPOLIECCOB, SMIUPUUYECKUX U (yHIAMEHTAIbHBIX
3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 00OpyaOBaHHE sl YYEHHUYECKMX NPAaKTUYECKUX paboT Qopmupyercs B Buue
TEMaTHYECKMX KOMIUIEKTOB M oOecrnedyuBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOy4YarOLIMXCS.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpPHOro OOOpPYIOBAaHUS JIOJIKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHNU AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAaKkKe KOMIBIOTEPHBIX M3MEPUTENBHBIX CUCTEM B
BUJIe LU(POBBIX TAOOPATOPHHA.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (opMHUpOBaHHE MHTEpeca M CTPEMJICHHMsS OOYyJaromuXCsi K HAaydyHOMY H3YYEHHUIO TPHPOJIBbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BHUTHE INPEJACTABICHUII 0O HAYYHOM METOJIe MO3HaHWUA U (POpMUpOBaHHE HCCIIEI0BATEIBCKOIO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4e€HHUs] OCHOB CTPOEHUSI MaTEepUH U
(byHaMEHTAJIbHBIX 3aKOHOB (PH3UKHY;

e (opmupoBaHHE YMEHUN OOBSICHATH SIBICHUS C UCIOJB30BaHUEM (PU3NYECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeNIbCTB;



e (GopMHUpOBaHME MPEICTABICHUA O poJ (DU3MKKU Al Pa3sBUTHUS JPYrHMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHM.
Joctrxenue 3Tux 1enei o0ecreunBaeTcs pelieHneM CIeAyIoINX 3a/1a4 B IPOLIECCE U3YUEHUs Kypca
¢u3uKK Ha YpOBHE CpeaHEro 00IIero o0pa3oBaHus:
® TpuoOpeTeHHe CUCTEMbl 3HaHWK 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJTIIOYAsk MEXaHUKY, MOJICKYJSIPHYIO (DPH3UKY, HIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY M 3JI€MEHTHI
actpodusukm;
e (GopMHUpOBaHHE YMEHUN NPHUMEHSATh TEOPETUYECKUE 3HAHHS I OOBSCHEHUS (DU3MYECKHX
SIBJICHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEILIEHUN B IOBCEIHEBHOMN KU3HU;
® OCBOEHHE CIIOCOOOB peIlIeHUs Pa3IMUHBIX 33Ja4 C SBHO 33JaHHOM (PM3MYECKOM MOJENblo, 3a1ad,
MO/IPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/IaHHe (U3UYECKON MOJENH, aJeKBAaTHON YCIOBHSIM
3a/1a4y;
® [OHMMaHHEe (U3MYECKUX OCHOB U TPUHUIUIOB JICHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;
® OBJAJEHUE METOJJaMH  CaMOCTOSITEJIbBHOTO  IUIAHUPOBAHMS M NIPOBEACHUS  (UBNYECKUX
SKCIEPUMEHTOB, aHalM3a W HHTepnpeTanuu WHGOpPMALUH, OINpeAETIeHUs] JOCTOBEPHOCTH
MIOJIyYE€HHOTO pe3yJIbTaTa;
® CO3/IaHME€ YCJIOBHUM [UIi pPa3BUTHUS YMEHHI MPOEKTHO-HCCIEIOBATENBCKOW, TBOPYECKOU
NeSITeIbHOCTH.
Ha usydenne pusuku (6a30BbIi YpOBEHB) Ha YPOBHE CpeHEro o0mero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kimacce — 68 yacoB (2 "yaca B Hezeno), B 11 kiracce — 68 gacoB (2 4aca B HEJIETIO).
[Ipennaraemsblii B mporpamme mno Gu3uke nepeyeHb JadOPaTOPHBIX U MPAKTHUUECKUX paboT SIBISETCS
PEKOMEHJI0BaHHBIM, YUYUTENb JI€laeT BBIOOpP MPOBEIACHHS JTAOOPATOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYatonInXcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®du3suka — Hayka o npupoje. Hayunsie MmeTo1bl I03HaHUS OKpyXKaromero mupa. Poip skcriepuMenTa u
TEOPUH B MPOIECCE TTO3ZHAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢u3nyecKux sBJI€HUN U mpolieccoB. Hayunsle runoressl. Ou3snyeckue 3aKOHbI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb m MecTo ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B MPAKTHYECKOU
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AHasnorosbie U ITU(POBBIE U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXaHHWYECKOTO JBIKeHMs. Cucrema oTcuéra.
Tpaexropust.

[Tepemernienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIIMHN Ha OCH CUCTEMBI KoopauHaT. CII0KEeHHE TTepEMEITIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBIOKeHHE. | paduky 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, TIYTH U TIEpEMEIICHUSI MaTePHAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHue CBOOOTHOTO TaJCHMUS.

KpuBonunueiitHoe nBuxeHue. [[Br>keHWe MaTepHallbHOM TOYKM IO OKPYKHOCTH C TMOCTOSIHHOW IO
MOJYJTI0O CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JMHEWHas CKOpocTh. llepwon w dwactora oOpaimieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: CIUIOMETD, ABH)KEHUE CHAPSAOB, LIETHbIE U
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIASI KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoOpa3oBanue IBUKEHHN C NCIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEAECICHHNS] MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXIY MYTAMH, MPOMJIEHHBIMU TEJIOM 3a MOCJIEAOBATE/IbHbIE PABHbBIC

MMPOMCIKYTKH BPEMCHHU IIPHU PABHOYCKOPCHHOM JABUIKCHUU C HayaJbHOM CKOpPOCThBIO, paBHOﬁ HYIIIO.
HSy‘IeHI/IC JABHIKCHUA LIApHUKa B BSI3KOH KHUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa
[Tpuniun otHocutenbHocTH ["anunes. [lepsriil 3akoH HetoToHa. MIHEpInanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cuil. Bropoit 3akoH HeroToHa U151 MaTepuabHON TOUKH.
Tperuii 3akoH HproTOHA 1711 MaTEpPUANIBHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoybxkeHus, kauenus). Cuna tpenus. Cyxoe tperue. Cuna TpeHus
CKOJIbXKEHHUsI U cuia TpeHus nokos. Koaddunuent tpenus. Cuna cOnpoTHBIEHUS NPU IBMKCHUU Tela B
KUAKOCTHU WM rase.

[ToctynaTensHOE U BpallaTelbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.

MoMEHT cuiibl OTHOCUTENBHO OCH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBeECHs TBEPAOTO TeEA.

Texauueckue yCTpOfICTBEl N MPAKTHUYCCKOC MPUMCHCHUC: NMOAUINITHUKH, ABUKCHUC MCKYCCTBCHHBIX
CIIYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B IIPYKUHE U PE3UHOBOM 00pa3slie, OT UX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynsc MaTepuanbHO# TOUYKH (TeNa), CUCTEMbl MaTepUalbHbIX TOUEK. VIMITylIbc CUITBI M U3MEHEHUE
UMITyJIbCa Tejla. 3aKOH COXpaHEHUsl UMIyibca. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenumaneHas oHeprus. [loTeHnuanbHas >Heprus ynpyro JaeOPMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHLIMATbHbIE CHIIBI. CBsI3b pabOThl HEMOTEHLUAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHS.

TexHuueckre ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEP, NMPYKUHHBIM MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexo moTeHNIMAIBHON PHEPTUHU B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnue abCoOTOTHO HEYIIPYToTO yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u paboOThl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEpruu Tella Ha IpUMepe
pacTsKEHUs PE3UHOBOIO JKIyTa.

Pasznen 3. MoJiekyasipHasi pU3UKa U TEPMOAMHAMHUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KUHETHUECKON TEOpUHM U HX ONBITHOE OOOCHOBaHUE.
Bbpoynosckoe apmwkenue. Juddysus. Xapakrep ABMKEHHSI U B3aMMOJICHCTBHUS YacTHI] BellecTBa. Mozaenu
CTPOEHUS T'a30B, KUJIKOCTEH M TBEPABIX Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THUX MOJIENIEH.
Macca u pazmepsl mosekyn. KonnuectBo Bemectsa. [locrosnnas ABoraupo.

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

Mogens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpUU UACATBHOTO
raza. AOCOJIIOTHAsE TeMIiepaTypa Kak Mepa cpeliHeld KHHETUYECKOM PHEePrUU TEIIOBOTO JBIKEHHUS YaCTHIL
raza. Illkana temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akoH
HaneroHa. M3omporieccsl B HIEaNbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
MIpeJICTaBJICHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKyd OpPraHuYecKhX
COCIMHECHUN.

OnbiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mogens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, MWUTIOCTpUpYIOLIas IPUPOLy AABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenne Maccel BO3/yXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHMM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y I1TapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevl mepmoouHamuku

Tepmoannamuueckas cucreMa. BHyTpeHHsS 3HEPIrUsl TEPMOJUHAMHUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonnyecTBo TemIoTsl U pabota. BHYTpeHHsIsI SHEprusi 0 JHOATOMHOTO UJEaIbHOro ra3a. Bujel
TEIUIONEpeiau: TEIUIONPOBOJAHOCTb, KOHBEKLUS, W3JIydeHHE. YIelbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TennoThl npu Temionepeaaye.

[Tonsarue 06 agunabatHoM mporiecce. [lepBriif 3akoH TepmoauHamuku. [IpuMeHeHne nmepBoro 3akoHa
TEPMOJIMHAMUKH K n3ompoueccam. ['paduueckas unteprperanns padoTs rasa.

Bropoii 3akon Tepmoannamukyu. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIUNIBL AeCTBUS TEIUIOBBIX MaluH. [IpeobpazoBaHus SHEPTrUM B TEIIOBBIX
MamuHax. Koadduuuent noneznoro nedctBus TemnoBoi MamuHbl. [ukn KapHo u ero kosdpdunueHt
MOJIE3HOTO JACHCTBHUA. DKOJIOTHYECKUE TTPOOIEMBI TEMIIOIHEPTETHKH.

Texnuueckne yCTpoHCTBA M TPAKTUYECKOE TNPUMEHEHHE: JBUraTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEPTHH Tella TIPH COBEPIICHHH PaOOTHI: BBUIET MPOOKH M3 OYTHUIKK TIOJ
JEHUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3Gupa B JaTYHHOU TpyOKe MyTEéM TpeHuUsl (BUICOIEMOHCTPAIINS).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 agMabaTHOMY PACIIUPEHUIO BO3ayXa (OTBIT C BO3IYITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAsE YW OTHOCUTEIbHAS
BIIQXKHOCTH BO3yxa. HachblmeHHblit nap. YaenpHas TerioTa napooopa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphbl
KUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrammueckue nu amopdusie Tesna. AHU30TPOMHS CBOWCTB KpuCTaLIoOB. JKujkue

kpuctauiel. CoBpeMeHHbIC Marepuaibl. [[naBneHne w KpHCTaIM3alys. YJelbHas TEIUIOTa IUIaBICHHS.
CyO6mmmartusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
Texuuueckue YCTPOﬁCTBa H IIPAKTHYCCKOC IMPHUMCHCHUC: THI'POMETP M IICUXPOMCTP, KAJIOPHUMCETP,

TEXHOJIOT'MU TOJy4YEHHs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HaCBHIICHHBIX [1aPOB.

Kunenue npyu NoOHM>KEHHOM JIaBIICHUM.

Crnioco0Obl U3MepeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepeHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Pa3nen 4. duekTpoanHaMuKka
Tema 1. dnekmpocmamuka

3J'IeKTpI/I3aI_[I/I$I TCII. aﬂeKTpI/IquKI/Iﬁ 3apsn. I[Ba BUJa DJJICKTPUYCCKUX 3apsAH0B. HpOBO,[[HI/IKI/I,
AUBJICKTPUKHA U MMOJIYIIPOBOAHUKH. 3aKkoH COXpaHCHUA SJICKTPHUICCKOTO 3apsaa.



B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 37eKTpUYECKUN 3apsi. DIESKTPUUYECKOE TOJIE.
Hanpsok€HHOCTE  d7eKTpudeckoro mojs. [lpuHuun cyneprno3suuuy  dIeKTpUYeCKUuX Iosei. JInHum
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO MOJIS.

Paborta cun snexrpocratuueckoro mnois. llortennwman. PasnHocts mnorenHnmanos. I[IpoBoaHukd u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJIe. J{M3neKTpruyeckas IpOHUIAEMOCTb.

OnexrpoéMkocTh. KoHneHcaTtop. DneKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus 3apsKEHHOTO
KOHJIEHCATOpA.

Texnuueckre  yCTpOWCTBA W MPAKTHUUYECKOE TMPUMEHEHHUE:  DJEKTPOCKON,  AJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE 3JIEKTpONpUOOpOB, KOHJIEHCATOp, KOMMPOBAJIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M MPUHLMUIT JEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEJL.

DIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEl.

[TpoBOAHMKH B AIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOPa OT IUIOIIAIM IUIACTUH, PACCTOSHUS MEXIY
HUMH U TADJICKTPUIECKOH TIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedoax

DJIEKTPUYECKHI TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpHUUECKOro Toka. Mcrounuku toka. Cumia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LErnH.

DJIEKTPUYECKOE COMPOTHUBJIICHHUE. YAEIbHOE CONMPOTUBICHUE BemlecTBa. I[lociaegoBarenbHoE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—JleHia. MOIHOCTB AIEKTPHUIECKOTO TOKA.

DJIEKTPOABMIKYIIIAs CUJIa U BHYTPEHHEE CONMPOTHBIICHUE MCTOYHUKA TOKA. 3akoH OMa I MOJIHOM
(3aMKHYTOM) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHHe.

DONEeKTpOHHAs NPOBOJUMOCTb TBEPIABIX METALUIOB. 3aBUCHUMOCTb CONPOTHBIEHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IpHUMECHasi MPOBOJUMOCTh MOJIYHpoBOAHHKOB. CBoiicTBa pP-N-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JEKTPOJIUTOB. DJEKTPOJIUTHUYECKAs IUCCOLUALNS.
DIeKTpOIu3.

DneKTpuYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIEepPMETpP, BOJBTMETP, PEOCTar,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETHTEIbHbBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI IHOM, TEPMUCTOPHl H (OTOPE3UCTOPHI, MOIYIMPOBOTHUKOBBIM THOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COTNPOTUBIICHUS UUIUHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOIIAJAM MONEPEUYHOTO
CEYEHMS U MaTepHaa.

CMmenaHHOe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe n3Mepenue snexkTpoABmKyliell cuiibl. KopoTkoe 3amMblkaHUE TrajJbBAHMYECKOTO AJIEMEHTa U
OIIEHKA BHYTPEHHETO COMIPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO CONIPOTHUBIICHUS.

Habmonenue snextponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6a30Bor0 ypoBHS B 10 Ki1acce oCymIeCTBISIETCS C YYETOM COJIEPIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsamus, CBS3aHHbIE C HM3YyYEHHEM METOJO0B HAaydyHOTO IO3HAHMS: SBJICHUE,
HaydyHbId (akT, rumoreza, Qunyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOMIOIEHHUE, OSKCICPUMEHT,
MOJEJIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHW, JHHEWHas (QyHKUus, mapabona, rumnepbosa, ux
rpadUKyd U CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusn: MexaHuueckoe ABM)KEHHE B KUBOW mpupoje, auddysus, ocMoc, TEIIOOOMEH >KHBBIX
OpraHu3MoB (BH/IbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIPHAs
Macca, TEIUIOBble CBOMCTBAa TBEPHABIX TeN, UAKOCTEH U Tra30B, AJIEKTPUUYECKHE CBOWCTBA METAJIOB,
ANIEKTPOJIUTUYECKAS AUCCOUALIMS, TAIbBAHUKA.

T'eoepagus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue IBWKEHHUI C MCIOJIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIMITHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa, BOJOMET U JApYrue),
JIBUTATENlb BHYTPEHHETO CTOPaHMUs, MapoBasi TypOWHA, OBITOBOM XOJOIMIEHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCI€ HaHOMAaTepuaioB, U HAHOTEXHOJOIHH,
ANIEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJIEHHE  DJEKTPONPHOOPOB, KCEPOKC, CTPYWHBIM  NpUHTED,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, TEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHubie MarHuThl. B3auMojelHcTBUE TOCTOSIHHBIX MarHutoB. MarnutHoe mnoJie. Bektop
MarHuTHOM WHAYKUMH. [IpuHOMII Cyneprno3uiuy MarHUTHBIX Mojed. JIMHMM MarHUTHOM WHIYKIUU.
KaprrHa nuHui MarHUTHOM MHAYKLIUH T10JIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€E MoJjie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMM MHAYKIMM MarHUTHOTO MOJS JUIMHHOTO
MpSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOIO MPOBOJHUKA, KaTylIKM C TokoM. OmbIT Opcrena.
B3anmoelicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ monayap W HampaBieHUE. J[BM)KEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SIBneHue 3MeKTpOMAarHUTHOM MHAYKUMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKLHMH. DJIEKTPOABHKYIIAs
cuiia UHAYKLIMH. 3aKOH 3JI€KTpOMarHuTHOM uHAyKiuu dapanest.

BuxpeBoe anekTpuueckoe mnosie. DIEKTPOABMKYLIAs CUJa UMHAYKIHMH B MPOBOJHHUKE, JBHXKYILEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHaykTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DIEKTPOIBUKYILAA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHWUThl, 3JIEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopelicTBre 1ByX MPOBOAHUKOB C TOKOM.



Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa HA MOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUS MATHUTHOTO MOTOKA.
SIBiIeHME CAMOMHIYKIINU.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJI KATYIIKA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKY C TOKOM.

UccnenoBanue siBICHUS SIEKTPOMArHUTHOM WHIYKITHH.

Paznea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUSA

KonebarenpHas cucrema. CBoOOAHBIE MeXaHMUECKHE KoJiebaHus. [apMOHMYEeCKHe KoJieOaHusI.
[lepuon, wacrora, amrmutyna u ¢asza konedanuid. [IpyXuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHUe rapMOHHYECKUX KoJiebaHul. [IpeBpaiienre sHepTUn MpY TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUsI B UAEaIbHOM KOJIeOATEIbHOM
KOHType. AHAJIOTUSI MEXKIYy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KoJsiebaHusimu. dopmyna Tomcona.
3aKoH COXpaHEHHUs SYHEPTHH B HICATLHOM KOJe0aTeTbHOM KOHTYpE.

[IpencraBnenune o 3aryxarmmux KojeOaHusX. BeIHyXIeHHbIE MeXaHHYecKkue KosiebaHnus. PezoHaHc.
BriHyX1IeHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii  TOK. CHHYCOMJANBbHBIM NEPEMEHHBIM TOK. MOIIHOCTE MEPEMEHHOTO TOKA.
AMITTUTYTHOE U JCHCTBYIOIIEE 3HAUYEHNE CHUJTBI TOKA U HATIPSHKCHUSI.

Tpanchopmarop. [IponsBoacTBo, nepenadya u NOTpeOICHNUE FNEKTPUUECKON S3HEPTUN. DKOJIOTHUYECKHE
PUCKU TIPU MPOU3BOJCTBE 3EKTpodHepruu. KynpTypa HMCIOIb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK, TE€HEpAToOp
MIEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MIPY>KMHHBIM WJIH MAaTEMaTHYECKU MAsITHUK).

Hab6nrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE 3EKTPOMArHUTHbIE KOJIEOaHNUS.

OcmorpaMmbl (3aBUCUMOCTH CUJIBI TOKAa M HANpPSsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc mpu mocnenoBaTENbHOM — COCIMHEHUM  PE3UCTOpa, KATYIIKM HMHIYKTUBHOCTU H
KOHJICHCATOPA.

Monenb TUHUYU 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MaJbIX KojeOaHUW rpy3a HA HUTU OT JJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue MnepeMEHHOr0 TOKAa B IIEMM U3 TOCIEA0BATENIbHO COCAMHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmMHble 60JIHbL

Mexanuueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W JJIMHA
BoJHBL. [lonepeunsie U poaosbHBIE BOJIHBL. HTephepeHnus u qudpakius MeXxaHH4eCKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3TYyYEHUS AJIEKTPOMATHUTHBIX BOJIH. B3anmHas opueHTanus
BektopoB E, B, V B nanmekrpomaruuTHOi BojHe. CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHUE,
MperoMIIeHUe, MoJspu3anus, Tudpakius, uaTepdeperius. CKOpoCTh AEKTPOMATHUTHBIX BOJH.

[Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHre 2IeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUUIBI paiOCBS3U U TeNeBUACHUS. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaIOUIeH Cpeibl.



TexHuueckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3BbIKAIbHBIE  HHCTPYMEHTHI,
yJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE WU MEIUIMHE, pajap, pPaauoNpuéMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U MPO/I0JIBHBIX BOJIH.

Konebuomnieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienne oTpakeHus U IPEIIOMIICHUST MEXaHUIECKIX BOJIH.

Habmonenue naTepdepeHInn U JUPpakud MEXaHHISCKUX BOJIH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOAHHIA.

UccnenoBanue CBOWCTB OSJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPETOMIICHHE, MOJSpHU3alus,
TQpakus, HHTepPEpeHITUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsmosiHeiHOE pacipoCTpaHEHHE CBETA B OAHOPOIHOM cpene. JIyu cBera.
ToueuHbIi HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomnenue cBera. 3akoHBI MpeIoOMIIEHHs cBeTa. AOCOIIOTHBIN MoKa3zaresb npenomiieHus. [lonHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIit yro MoJTHOT0 BHYTPEHHETO OTPasKCHHUSI.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniye U pacceuBaroniye JUH3bl. ToHKas auH3a. POKYCHOE paccTOSIHME M ONTHYECKas cujia
TOHKOM nuH3bI. [locTpoeHne n3o0pakeHH! B cOOMpPAIOIIMX M pacceuBarolMX JinH3aX. DopMmyna TOHKOM
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIe HCTOYHHUKH. YCJIOBHS HaOIIOICHUS
MakCUMYMOB ¥ MHHUMYMOB B HHTEP(EpPEHIMOHHOW KapTHHE OT JBYX CHH(}a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. [udpaxinuonnas pemérka. YcinoBHe HAOMIOJEHHS TVIaBHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOTo cBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoHCTBa M MpPaKTUYECKOE NMPUMEHEHHUE: OYKH, JyMa, (poToanmapat, MPOESKIIMOHHBIH
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(pakiinoHHas peréTka, MoJISpOu/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHUE U MpeoMiieHre cBeTa. OnTuieckue mpruoophl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuu crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCcTB M300pakeHUI B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panunel  OPUMEHMMOCTH — KJIACCMYECKONM  MexaHMku. [locTynarsl  cnenManbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BAaKyyMe, NPUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLIEHUE JITHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbI. DHEPrus MOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. opmyna [Inanka cBs3u sHEPrUH POTOHA € €r0 YACTOTON. DHEPTUs U UMITYIbC (POTOHA.
OtkpeiTe u wuccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akonsl (otodrddekra.
VYpaBuenue DiiHimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHWMHYECKOE IEHCTBUE CBETA.
Texuuueckne YCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHMK, COJHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEHIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -uactuil. [lnaHerapHas MoOeNb
atoma. [loctynarel bopa. U3nyuenue u nornomieHue (GOTOHOB MpU MEpPeXoie aToMa C OJHOTO YpPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHekTp ypOBHEN S3HEPTUU aTOMa BOJIOPOA.
BonnHoBbIe cBoMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
Texnuueckue ycTpoiicTBa W NPAKTHUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Omnpenenenre ATUHBI BOJIHBI Jia3epa.
HaGnronenne nuHEHYaThIX CIIEKTPOB M3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGnronenune nuHEHYaToro crexTpa.
Tema 3. Amomnoe sa0po
DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CIOXKHOCTh CTPOCHUSA sipa. OTKpbITHE PaAMOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompenenseHuio cocraBa paAHOaKTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paauoakTHBHOCTH Ha )KHUBbIE OPraHU3MBIL.
OTtkpeITHE TPOTOHA W HeWTpoHa. HyknonHas monens sapa [elizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uucino siapa. M3otomsl.
Anbda-pacnag. DJEKTPOHHBIM W  TMO3UTPOHHBIM  Oera-pacman. ['amma-u3inydeHwe. 3aKoH
PaZOaKTUBHOTO pacmaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sipa.
Snepusie peakuuu. [lenenve u cCUHTE3 siIep.
SAnepusiii peaktop. TepmosinepHbiii cunte3. IlpobmeMbl U MEpPCHEKTHBBI SACPHOU SHEPTETUKU.
DKOJIOTUYECKHE aCMEKTHI SIIEPHON SHEPTETHKHU.
DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOJEHNS U PETUCTPALIUK SIEMEHTAPHBIX YACTHII.
OyHaaMeHTanbHbIe B3auMoIeiicTBUs. EqMHCTBO (prs3nueckoit KapTUHBI MHpA.

Texuuueckre ycTpoHCTBa M NMpPaKTHUECKOE NPUMEHEHHuE: JI03MMEeTp, Kamepa BuibcoHa, snepHbIi
peaktop, aToMHast Gomba.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BUTHA acTpoHOMMH. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAYEHNE ACTPOHOMMH.



Bun 3Bé3an0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. CosnHeuHast akTuBHOCTh. Mcrounuk sHeprunm CosiHua M 3BE31. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKH.  JluarpamMma  «CHEKTpaJIbHBIM  KJAacC  —  CBETUMOCTb».  3BE3Ibl  IJIABHOU
IIOCJIEJOBATEIBbHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3J TJIAaBHOM IOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOMCXOXKIACHUM U 3BostorMu CoiHia U
3BE3/1. DTambl )KU3HU 3BE3L.

Mneunslii [1yts — Hama [Nanaktuka. [lonoxxenue u nuxenue CosHua B ['anakTuke. TUIBI raJlakTHK.
Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. Pazberanue ranaktuk. Teopust bosbiioro
B3pbIBa. PesnKkTOBOE H3IIydeHuME.

MacmrabHast ctpykrypa Beenennoii. Meraranakruka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HabmioneHuss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpeJieNieHUs] TOJIOXKEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/BL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

O0o01maruiee NOBTOPEHNE

Ponb ¢pu3nku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM M 3THYECKOM cepax
NEeSITEeIbHOCTH YeJIOBEKa, poJib U MECTO ()M3MKM U aCTPOHOMHHU B COBPEMEHHOM HayyHOM KapTHMHE MHpa,
posib ¢usnyeckoil Teopun B (POPMHPOBAHMM MPEICTaBICHUH O (U3MUECKON KapTHHE MHpa, MECTO
¢bu3znyeckoil KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX E€CTECTBEHHO-HAayYHBIX MpPEICTaBICHUI O
MIpHUPOJIE.

Me:knpeaMeTHbIe CBS3H

Nzyuenune xypca ¢puzuku 6a30BoT0 YpoBHS B 11 Kacce ocymecTBiIseTcs ¢ y4ETOM COAepKaTeIbHBIX
MEXIIPEIMETHBIX CBSA3EH C KypcaMi MaTeMaTHKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYYHOTO IO3HAHMA: SIBIICHHUE,
Hay4HbIil (akr, runoresa, ¢uznyeckas BeIWYMHA, 3aKOH, TeOpus, HaOIIONEHHE, HKCIIEPHUMEHT,
MOJEIMPOBAHNE, MOJIEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHUH, TPUTOHOMETpPHUYECKHE (DYHKLMHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH
KOOpDAMHAT, CJO0XKEHHE BEKTOPOB, IPOU3BOJHBIE 3IEMEHTAPHBIX (YHKUMH, TNPU3HAKU TMOJ00US
TPEYroJIbHUKOB, ONPE/EICHUE TIOLAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: >nextpudeckue sBICHUS B )KUBOM MPHUPOJIE, KojeOaTeIbHbIe JBMKEHHS B )KUBOM NPUPOJIE,
ONTHUYECKHUE SBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaAHALIN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTPOCHME aTOMOB W MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEIETKH, CIIEKTPAIbHBINA aHaJIH3.

I'eoepaghus: MarHUTHBIE 110JIFOCA 3EMIIH, 3AJI€KH MarHUTHBIX PYA, (OTOCHEMKA 36MHON TOBEPXHOCTH,
IIPEICKAa3aHue 36MIIETPSICCHUM.

Texunonocus: JHMHUU  DIEKTPOIIEpEnad, TIEHEpaTop IEPEMEHHOIO TOKA, JJIEKTPOJBMIAaTElNb,
MHAYKIMOHHAs Ieub, pajap, paguonpuéMHUK, TEIeBU30p, aHTeHHA, TesnedoH, CBY-neub, NpoeKIMOHHbBIN
anmapar, BOJJIOKOHHasi ONTHKA, COJIHEeYHast 6aTapes.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI ITIO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne ydeOHOro mpeamera «®Pu3mka» Ha ypoBHE cpefHero ooOmero oOpasoBaHus (0a30BbIH
ypOBeHB) JOJI2KHO 00ecIieYnuTh AOCTMIKCHUC CIICAYIOIIUX JUYHOCTHBIX, MCTAMMPCAMCTHBIX W MPCIMCETHBIX
00pa3oBaTeNbHBIX PE3yIHTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3YyNbTAThl OCBOCHUS Y4eOHOTO npeameTa «Du3nKa» J0JKHbBI OTpakaTh FTOTOBHOCTD U
CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTALUW, TO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPaJMLMOHHBIM LEHHOCTSIM PpOCCHUMCKOro OOILIeCTBa, pacHIMpEeHUE >KU3HEHHOIO ONbITa U OIbITa
NEeSITEIbHOCTH B TPOIIECCE pealu3alii OCHOBHBIX HAIlPaBJICHUN BOCIUTATENIbHON NESTENbHOCTH, B TOM
quCclie B 4YaCcTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YJarOIIerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O UJIEHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJIUIIMOHHBIX 001I€YeIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO OOIIEeCTBA, Y4aCTBOBATH B
camoyrnpaBieHUH B 00pa30BaTeIbHONU OpraHU3alliy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHUU C WX (PYHKIUSIMU U
Ha3HAYEHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSM POCCUHUCKHUX YYEHBIX B
ob6sacTu GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIGHMBATh CHUTYallMl0 M TMPUHHMATh OCO3HAHHBIE pPEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyayILIEero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas JCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILETO
(bu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K pa3iIuyHbiM cdepaM MpodhecCHoHATbHOM JesTeNIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gbu3MKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieil mpodeccuu U peaan30BBIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3UKHU HA MPOTIKEHUU
BCEH KHU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

C(OPMHPOBAHHOCTH KOJIOTHYECKON KYIBTYpbI, OCO3HAHHE TJI00AJIBHOTO XapakTepa 3KOJOIMYECKUX
npobiuem;

IUIAHUPOBAHUE M OCYILECTBICHUE ACUCTBMM B OKpYXalolleW Cpele Ha OCHOBE 3HaHUA LeJel
YCTOMUYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHHe OMbITa AEATEIbHOCTH 3KOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE UMEIOLIUXCS 3HAHUM
no ¢usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nveckoil HayKH;

OCO3HAHME LEHHOCTH HAy4YHOW JEATEeNIbHOCTH, TOTOBHOCTb B IpOLECCe H3YYEHHsS (PU3UKU
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0OBATENbCKYIO IEATEIbHOCTh UHIMBUAYAIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
ba3oBble joruyeckue aecTBus:

CaMOCTOSITEIBHO (POPMYITHPOBATH U AKTYAIM3UPOBATH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LEH JACITeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JIOCTHKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B PaCCMATPUBAEMBIX (PU3NUYECKUX SIBIICHUSAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYE€TOM aHalW3a HWMCIOIIMXCS MAaTEPHUATBHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIEATEIHLHOCTH, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH MOCTEACTBUMN JIEATEIHHOCTH,

KOOPJAMHHUPOBATH U BBHIMIOJIHATH PabOTy B YCIOBHUAX PEaIbHOTO, BUPTYATHLHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BJIAJIETh HaBBIKAMHU YUEOHO-MCCIIEIOBATENLCKOW U TMPOEKTHOW JEeATEILHOCTH B 00JacTH (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJOB pelieHus 3a1ad (PU3nIecKoro
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMUSI;

BIIQJIETh BHUJIAaMHU  JIEATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHUS, €ro HWHTEPIpPETalnu,
peoOpa3oBaHUIO M MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CHTYAIUAX, B TOM YHCJIE MPU CO3/IaHUH yUEOHBIX
MIPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJSITh TIPUYHUHHO-CJIC/ICTBEHHBIE CBS3W M aKTyaJU3UpOBATh 3a]ady, BBIJBUTATh THIOTE3y €&
penieHus, HaxOOuThb apryMEHThl s JOKa3aTellbCcTBa CBOMX YTBEPXKICHHM, 3aJaBaTh NapameTpbl U
KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATh IIOJIYYCHHbIE B XOJE PpELICHUs 3aJaud Pe3yJbTaTbl, KPUTUYECKH OLIEHMBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/]aul B 00pa30BaTEIbHOM JAeATEILHOCTH, B TOM YHCIIE TIPU
M3y4eHUHn (PU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PELLICHMUS;

CTaBUTH MPOOJIEMbI U 3a]]a4uH, TOMYCKAIOIIKE aIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJy4eHHUs HHPOpManMKu (PU3UUECKOTO COACPKAHHUS U3 UCTOYHUKOB PAa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIIW3, CUCTEMATH3aIMI0 U UHTEPIPETALNIO HHPOPMAIIH
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCII0JIb30BAaTh CpeAcTBa WH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM TPeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pPecypcocOepe:keHusi, TMPAaBOBBIX M OSTHUYECKMX HOPM, HOPM
nH(pOpPMAIMOHHOI 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJEp)KaHUS B pa3NUYHBIX ¢dopMaTax C Y4ETOM Ha3HAUYCHUS
nH(OpPMAIIUY U IIeTIEBOI ayIUuTOpUU, BEIOUPAs ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHuKaTHBHBIE YHHBepcaJlbHbIe YUeOHbIe JelicTBHA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOM JEATEIbHOCTH;
pacro3HaBaTh NMPEeANOChUTKA KOH(DIMKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOM U MHIUBUAYaTbHON pabOTHI;
BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBHH C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaX/I0TO 4IeHa KOJUIEKTUBA,;



IIPUHUMATh L€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH AECUCTBUS IO €€
JOCTH)KEHHUIO: COCTABIIATH IUIAH JICHCTBUMN, paclpeesiTh PO ¢ YI€TOM MHEHUH YYaCTHHKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaueCTBO CBOEro BKJIAJa M KaXKJIOTO0 YYacTHHMKAa KOMaHIbl B OOLIMI pe3yinbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B PAa3IMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHblIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PU3UKH U aCTPOHOMMH,
BBISIBJISITH POOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEUICHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TUIaH BBIIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILIEHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoOCcTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO S3PYIUIUM B 00jgacTu (QU3MKH, MOCTOSHHO
TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yJIBTAaTOB LIECIISIM;

BJIQJIeTh HAaBbIKAMM IO3HABATENBHOM pediaekcuu Kak OCO3HAHMs COBEpIIAeMbIX ACHCTBUH U
MBICJIUTENBHBIX ITPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHMI;

UCIOJb30BATh NPUEMBI pe(IeKCUN AT OLIEHKH CUTYallUuM, BEIOOpa BEPHOTO PELCHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHX Ha OIIUOKH.

B npouecce DOCTHXKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOEHUS NPOrpamMMbl MO (PU3UKE JUIsl YPOBHS
cpeaHero oomero o0pa3oBaHMs Yy OOy4aroIMXCS COBEPLIEHCTBYETCS SMOLMOHAIBHBIA HHTEIUIEKT,
IpearnojararIiuil chpopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHE, BUIETh
HaMpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAILHON Cepsl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIErO0 CaMOKOHTPOJb, YMEHHE NPUHUMATH OTBETCTBEHHOCTH 3a CBOE
MIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATh TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMY, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKEHUIO LEIM U YCHEXY, ONTHMHU3M,
MHULMATUBHOCTb, YMEHUE JECHCTBOBATh UCXOs U3 CBOUX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE PYTUX, YUUTBHIBATh €TI0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpaMBaTh OTHOLIEHMS C JPYTUMH JIIOJbMH,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xonny oOydyenus B 10 ki1acce mpeaMeTHble pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaXKaTb
Cc(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:
J€MOHCTPUPOBATh Ha MPHMEpax poJib U MeCTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOM HaydyHOU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM IEATEIBHOCTH JIIOJEH;



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJCNeH: MarepualibHas TOYKa,
MHEepIHUAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WACATBbHBIN ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPMBIX TEJ, TOUCUHBINA IEKTPUUYESCKHIA 3apsi/l IPU PELIeHUH (PU3MUECKUX 3aa4;

pacrno3HaBaTh (pu3MUeckue sBICHHS (TPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUM CTPOEHHUS BEIIEeCTBA M  3JCKTPOJMHAMHUKU: PpPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBW)KCHHE, CBOOOTHOE IMAJCHHE TeJll, IBMKCHHE I0 OKPYKHOCTH,
WHEPIHSI, B3auMOiecTBrE Tel, MU Qy3usi, OpPOYHOBCKOE IBUKCHHUE, CTPOCHUE KUIKOCTCH U TBEPIBIX TElI,
n3MeHeHrne o0bEMa Tej Mpy HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE PaBHOBECHE, UCTIAPEHUE, KOHICHCAIIUS,
IJIaBJICHUE, KPHUCTAJLIU3AIMS, KHUIICHUE, BIAXHOCTh BO3/yXa, IOBBIINICHUE JaBJICHHUS Tra3a MpPH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE, CBS3b MEXKIy MapaMeTpaMHU COCTOSIHUS Ta3a B HU30IPOIIECCax,
AJIEKTpU3aLIUA TN, B3aUMOJIEHCTBHUE 3apsiJIOB;

OTIMCHIBATh MEXAHHUYECKOE JIBW)KCHHE, HCIOJIb3Ysl (PH3UYECKHE BEIMYMHBI: KOOPIWHATA, IyTh,
NepeMeIleHue, CKOpOCTh, YCKOpEHHE, Macca Teja, CHJla, HUMIYJIbC Teja, KWHETUYeCcKas >SHEeprus,
MOTEHIMAaIbHAs JHEPTUsl, MEeXaHW4yeckas padoTa, MEXaHUYECKass MOIIHOCTbH, MPU OMHCAHWUU TPABUIHHO
TPaKkTOBaTh (DU3MYECKUN CMBICT MCIOJIb3yeMbIX BEITUYMH, WX OOO3HAUEHUS W EIAWHMIIBI, HAXOIUTh
(hopMyIIbI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEIMUNHAMU,

OTIMCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJI U TEIJIOBBIC SIBJICHHS, MCIONB3YS (DU3UUYECKHE
BEJIMYMHBIL: JIaBJICHHE Ta3a, TeMIepaTypa, CpeaHss KUHETHYEeCKas HSHEPTryus XaOTHUUYECKOTO JIBIKCHHS
MOJIEKYJI, CPETHEKBaJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA DHEpPrus, padoTa
raza, Ko3(pQUIUEHT TOJIE3HOTO NEHCTBHS TEIJIOBOTO JBUTATEINsI; TPU OMHUCAHWW TPABHIBHO TPAKTOBATh
(UBUYECKUN CMBICT HCIOJNB3YEMBIX BEIUYHMH, WX OO0O3HAYEHUS W CJAUHHIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJTUYHHY C IPYTHMHU BETUINHAM;

OTIMCHIBATh M3YYEHHBIE AJICKTPUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE SBJICHUS (TIPOIIECCHI),
WCTIONB3Ysl (PU3UUYECKHE BEIUYWHBI: DJEKTPUUYCCKUAN 3apsifl, DJIECKTPUUYECCKOE I0JIe, HAMPSHKEHHOCTH IOJI,
MOTEHIIMAJ, Pa3HOCTh IMOTEHIMAJIOB, IPH OMUCAHUM MPABWIBHO TPAKTOBAaTh (UIUYECKUN CMBICI
HCIOJIb3YeMbIX BEJMYHMH, X OOO3HAYEHUS W EOUHHIbI; yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE IMPOLECCHl U SIBJICHUS, WCIOJIBb3YS (pU3MuecKkue 3aKOHbl M NPUHIUIbL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsr HpioToHA, 3aKOH cOXpaHEHUS MEXaHHYECKON YHEPrUH,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIUI CYTIEPIO3UIIMN CHII, TPUHIIUIT PABHOTIPABUS MHEPLIUATIbHBIX CUCTEM
0TcuéTa, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CpelHEH
KMHETUYECKOM 3HEpPruM TEIJIOBOTO JBIKEHUS MOJIEKYNl ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBbIA 3aKOH
TEPMOJIMHAMHUKY, 3aKOH COXpaHEHHs 3JEKTPUYECKOTO 3apsiia, 3akoH KysioHa, mpu 3TOM pa3inyarh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBHUS (IpaHUIbl, 001acTH)
MIPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE PUHLIUIIBI IEUCTBUS MAIlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3inyarh
yCIIOBUSA WX 0€30IaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATH AKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3MUECKUX SBJICHHUM U MPOIECCOB C MCIIOIb30BAHHEM
NPSMBIX U KOCBEHHBIX H3MEPEHMi, Mpu 3ToM (GOpMYyIUpOBaTh MpobIeMy/3afady M TUNOTE3y Y4eOHOTO
JKCIEPUMEHTa, CcoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOrO OOOpyIOBaHUs, NPOBOJUTH OMBIT H
(bopMyIUpPOBaTh BHIBOJIBI;

OCYILIECTBIISITh MPSMBIE UM KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEJIUYUH, MPH ITOM BBHIOMpATH
ONTUMAJIBHBINA COCO0 M3MEPEHUs U UCTIONIb30BAaTh U3BECTHBIE METO bl OIICHKHU MOTPEITHOCTEH H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKUMH BEIUYMHAMHU C HCIHOJIB30BaHUEM MPSIMBIX
M3MEpEeHUul, PH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yAbTAThl MOJYYEHHON 3aBUCUMOCTHU
(bu3MUYeCKUX BETMYHUH B BUE TaOMUI] ¥ TPaUKOB, IENaTh BHIBOBI 0 PE3YyJIbTaTaM UCCIEIOBAHUS;

coOnrofate mpaBuia Oe30MacHOro Tpylda MpU MPOBEICHUU HCCIENOBAHHM B paMKax y4eOHOTO
OKCMEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM M TMPOEKTHOM  AEATeTbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemarh pacy€THBIE 3a/1a4M C SIBHO 3aJaHHOW (PU3NYECKOM MOJIENbI0, UCMONB3Ys (pU3ndecKkue 3aKOHbI
Y TIPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUS 33/Ja4dl BHIOMPATh (GU3UUYECKYIO MOJEINb, BBIACIATh (DU3NUYECKUE
BETUYMHBI U (HOPMYIBI, HEOOXOAMMBIE Ui €€ pEeIIeHHs], MPOBOIUTh PACUETHI U OIIEHWBATH PEATbHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,



peraTh Ka4eCTBEHHBIE 33/1a4d: BHICTPAUBATh JIOTMUECKH HETPOTUBOPEUUBYIO LEMOYKY PACCYXKICHUM
C OMOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYCCKUE SIBIICHHUS,

WCIOJIb30BaTh TMPU PENICHUH YYeOHBIX 3a7ad COBpPEMEHHBbIC HH(DOPMAIMOHHBIC TEXHOJOTHUHU JUIS
MOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAIMA M TPEACTABICHUS YU4eOHOW W HAYYHO-TIOMYISIPHOMN
uH(pOpMalIUK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH AHATU3UPOBATH IOJYyYaeMYIO
nH(pOPMAIIHIO;

MIPUBOJIUTh MPUMEPHI BKJIAJla POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

WCI0JIb30BAaTh TEOPETHUYECKHE 3HAHHWS 10 (U3MKE B TIOBCEJHCBHOW JKWU3HU Ui OOCCIICYCHHUS
0€30MMacHOCTH TpH 00paIleHn: ¢ PUOOPaMU U TEXHUICCKUMHU YCTPOMCTBAMHU, JIJISI COXPAHCHUS 370POBbS H
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOLIEH Cpeie;

paboTaTh B TPYIINE C BBHIMOJHCHHEM Pa3MYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH PAOOTY TPYIIIIHI,
palMoOHAIBHO paCIpeAeATh O0S3aHHOCTH W TUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIIEHUBATH BKJIAJ KXKJI0TO U3 YIACTHHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.

K xonny oOyuyenus B 11 kjacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJLKHBI OTPaXKaTb
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEPaxX pojb U MECTO (PU3UKU B (HPOPMUPOBAHHH COBPEMEHHON HAydyHOU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU NIEATEIIBHOCTH JIFOAEH,
[IETIOCTHOCTh U €IUHCTBO (PM3MUECKON KapTHUHBI MUPA;

YYUTHIBATh TPAHUIBI MPUMEHEHUS HM3YYCHHBIX (PU3MUECKHX MOJENEH: TOUCUYHBIA AIICKTPHUUCCKHUI
3apsj, Jy4 CBeTa, TOUEUHbIN MCTOYHHK CBETA, siIEPHAsi MOJAENb aTOMa, HyKJIOHHAs MOJIEeJIb aTOMHOIO spa
IIpH perieHny Gru3nYecKux 3a/1ad;

pacrio3HaBaTh (U3WYECKHE SBICHUS (MPOIECChI) W OOBSICHATP HMX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMHUKY U KBAHTOBOM (DU3HKU: AIEKTPpHUECKasi TPOBOJIUMOCTD, TEIMJIOBOE, CBETOBOE, XUMHYECKOE,
MarHWTHOE JEUCTBUSA TOKA, B3aMMOJEHCTBHE MAarHUTOB, JJEKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE
MarHUTHOTO TOJIsI Ha MMPOBOJHUK C TOKOM U JIBHXKYIIHMICS 3apsif, 2JIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBI,
MPSIMOJIMHEHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, MpejoMieHHe, HHTephepeHuus, Iudpakuus U
MOJISIpU3alids CBeTa, JUcCIepcHst cBera, (oTtodnekrpudeckuii dhdext (hoTodrddekr), cBeTOBOE HaBICHHE,
BO3HUKHOBEHHE JIMHEWYATOTO CIEKTPa aTOMa BOJOPOJa, ECTECTBEHHAs U HCKYCCTBEHHAs! PAIMOAKTUBHOCTb;

ONHCHIBaTh HW3YYEHHBIE CBOMCTBA  BellecTBa (DPIEKTPUUECKHE, MAarHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYI0 POBOJUMOCTh PA3IMUHBIX CPEA) M AJIEKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI), UCIIOJIB3YS
(bu3nyuecKkue BETUYMHBI: AIEKTPUUYECKUM 3apsili, CHJIa TOKA, JJIEKTPUUYECKOE HAINpPSHKEHHE, JEKTPUUYECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBMKYIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noisi, cwia Ammnepa, cuna JlopeHna, MHAYKTUBHOCTh KATYILKH, SHEPrUsl 3JEKTPUYECKOIO0 MU MATHUTHOTO
MoJIel, MepuoJ M YacToTa KosieObaHUM B KoyeOaTenbHOM KOHTYpe, 3apsl M CHia ToKa B IpoIecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHMi, (POKYCHOE PacCTOSIHME U ONTHUYECKas CHJa JHMH3BI, IPU
OMHMCAHUU TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI MCIOJBb3YEMbIX BEIWYHMH, MX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUUHY C PYTUMU BETUYMHAMU;

OTHCHIBATh H3yYCHHBbIC KBAHTOBBIC SBJIICHUS M TMPOILIECCHI, HCIHOJB3YS (PU3NYECKUE BEIUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUS U UMMYNIbC (POTOHA, TIEPUOJ
MoJIypacnajia, PHeprusi CBSI3M aTOMHBIX SiJiep, MPU OMUCAHUH MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCIOJIb3YeMbIX BENUWYHMH, MX O0O3HAUEHUs WU EIUHUIBI, YKa3blBaTh (OPMYJbl, CBS3BIBAIOUINE IAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BEJTMUYUHAMU, BBIYUCIIATH 3HaYCHNE (PU3NUECKON BEITHUNHBI,

aHAIIM3UPOBATh (DHU3MUECKUE TMPOLIECCHl M SBJICHHUSA, UCIONB3Yys (PU3MYecKHe 3aKOHBI M MPUHIUIIBL:
3ak0oH OMma, 3aKOHBI TMOCIEIOBATENIBHOIO M MAapaUIENbHOTO COEIMHEHUsI MPOBOJHUKOB, 3akoH Jxoynsa—
JleHua, 3aKOH 3JE€KTPOMArHUTHOW WHAYKLIHMH, 3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHUs CBETAa, 3aKOHBI
OTpaXeHMsI CBETa, 3aKOHbI TPEJOMJICHHsS CBeTa, ypaBHeHUE OWHIITeHHa I ¢oTodddekTa, 3aKoH
COXpaHEHUsl PHEPruH, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHHUsI MacCOBOIO 4HMcia, NMOCTynarkl bopa, 3aK0H paJnOaKTHUBHOTO pacmajaa, MpU 3TOM pPa3inyvaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKCHHE W YCIOBHUS (TpaHUIBI, 001acTH)
MIPUMEHHUMOCTH;

ONpeNIeNATh HAMPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl MPOBOJHKUKA C TOKOM, CHJIbI AMIiepa
u cunsl JlopeHiia;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3aBaeMOe TUIOCKUM 3€pPKATIOM, TOHKOH JIMH30M;



BBITIOJIHAT SKCIIEPUMEHTHI 110 UCCIIETIOBAHUIO (PM3MUYECKHX SBJICHUN U MPOIIECCOB C MCIIOJIb30BAaHHEM
IOPSIMBIX U KOCBEHHBIX M3MEpPEHHi: MPH 3TOM (OPMYIHUPOBATH MpoOIeMy/3afadyy W TUIOTE3y Y4eOHOTro
OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 MPEIUIOKEHHOTO OO0OpYAOBaHUS, MPOBOJUTH OIBIT U
(hopMyITUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MpPSIMbIE M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpATH
ONTUMAJIBHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI;

MCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH C UCTIOIH30BAHUEM IPSIMBIX U3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MMOJyYCHHOH 3aBHCUMOCTH (PU3MUYECKUX BEMYHH B
BUJIe TaOIHIl U TPAPHKOB, AETIaTh BHIBOBI 10 Pe3yIbTaTaM UCCIIEIOBAHMS;

coOmoare mpaBmia OE30IacHOTO TpyAa MpPH IMPOBEIACHWW HCCIEIOBAaHWNA B pPaMKax Y4eOHOTO
OKCHEPUMEHTa, y4eOHO-UCCIIEJOBATENIbCKOM M IMPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (PM3NYECKON MOJIENbIO, UCTIONB3YS (PU3NYECKHE 3aKOHbI
Y IPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/Ja4dl BBIOMPATh (GU3NYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE
BEJIMYUHBI U (OPMYIBI, HEOOXOMUMBIE /sl €€ pelIeHus, IPOBOJAUTh PAcY€Thl M OLIEHHBATH PEATbHOCTh
MOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIHUNHBL,

pelarh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATD JIOTHYECKU HENIPOTHBOPEUNBYIO LIETIOUYKY PACCYKICHUN
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,;

UCIOJIb30BaTh MPU PEIIeHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIe HWH(OPMALMOHHBIE TEXHOJOTHHU JUIA
MOWCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIIMA ¥ TPEACTABICHUS Y4EeOHOH W HayYHO-TIOMYJISIPHOMN
nHpOpMAIMY, TIONYYEHHOW W3 pa3IUYHBIX HWCTOYHHKOB, KPUTHYECCKH aHAIM3HPOBATH TOIy4aeMYIO
nH(pOpMaLHIO;

OOBSICHATH TIPUHITUIBI ACHCTBUS MAlINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3IN4aTh YCIOBUS
nx 0€301acHOTO MCIOJIb30BAHUS B IOBCEIHEBHOM KU3HH;

IPUBOAMUTH NMPUMEPHI BKJIA/JA POCCUICKMX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE HAYyKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B IIOBCEAHEBHOM KHU3HM s OOecreueHUs
0€30I1aCHOCTH MK 00paIleHUH ¢ TPHUOOpaMH U TEXHUYECKUMH YCTPOICTBAMH, 7Sl COXPAaHEHHUS 3/10POBbs U
COOJIIOICHHS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

paloTaTh B IpyIIe C BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH, MIaHUPOBaTh pabOTy I'PYIIIHI,
palMOHANIBHO PACHpPENesaTh O00A3aHHOCTU M IUIAHMPOBATH AEATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalMsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KJOI'0 U3 YYaCTHUKOB I'PYIIIBI B pELICHUE PAcCMaTpUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHMe pa3nesioB U TeM

KoaundecTBO 4acoB

JJIeKTpOoHHBbIe (U poBbIe)

Ne n/m Kontpoabnbie | IlpakTnyeckme
NPorpaMmal Bcero paboTsL paBoThI o0pa3oBaTe/ibHbIE PeCypChl
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
bubmmoreka [{OK
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
1.2 CraprtoBasi TuarHocTideckas padbora 1
Hroro no pazneny
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 5)
HHeMatiia https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18 1 1
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBbI TEPMOIMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24 1 1



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

Paznen 4. QJIEKTPOJAUHAMUKA

41 eKTpOCTATHIA 10 ftffsﬂ/lff:é{;f r(3/1§f41bf72
4.2 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuotexa [JOK
PAa3IAYHBIX Cpenax https://m.edso0.ru/7f41bf72
4.3 [IpomexyTouHas aTTecTanus 1
Wroro mo pazueny 23
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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




11 KJIACC

HauMenoBaHue KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue

n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NnporpaMmMbI padoThI padoTsI

Paznea 1. JIEKTPOJANHAMUKA

MarauTtHoe noiJe.

bu6moteka [IOK
1.1 S 11 1 3
JICKTPOMATHHTHAA https://m.edsoo.ru/7f41c97c
WHIYKIS
Hroro no pazneny 11

Pazpen 2. KOJIEBAHUA U BOJIHBI

Mexannueckue "

bu6mmoreka [IOK
2.1 AIEKTPOMArHUTHBIE 9 1
https://m.edsoo0.ru/7f41c97¢c
KoJieOanust
MexaHndeckue u
bu6mmoreka [IOK
2.2 ANIEKTPOMArHUTHBIC 5 1
https://m.edsoo.ru/7f41c97¢c
BOJIHBI
2.3 Onruka 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

OCHOBEBI CIIEIUATBHON

3.1 Teopun 4 1 bubnuoreka [IOK

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

OTHOCUTCIBHOCTHU


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

Hroro no pazneny

Pa3znesn 4. KBAHTOBAS ®U3UKA

DJ1eMEHTHI KBAaHTOBOM

4.1

OIITUKH
4.2 Crpoenue aToMa
4.3 ATOMHOE SAPO

Hroro no pazneny

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DJIEeMEHTHI aCTPOHOMUU

51
1 acTpoPU3UKu

Hroro no pazneny

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

O06o0maromiee
MMOBTOpPEHHUE

6.1

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

15

7

4

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
bu6moteka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KouunyecTBo yacoB
Jlara
n Tema ypoka KonTpoabHubie IIpakTuyeckue
Bceero U3YYEeHUS
/ paGoThI padoThI
n

®du3rKa — Hayka O MPHUPO/IE.
Hayunbie MeTo1p1 TO3HAHUSA 1
OKPYXKAIOIIEro Mupa

Ponb u Mecto pusnku B
hopmupoBaHuH
COBPEMEHHOMN HAyYHOU
KapTHHBI MUDA, B
MPaKTUYECKON JesITeTbHOCTH
monen

Mexannueckoe OBMKECHHUE.
OTHOCUTENHLHOCTD

MEXaHUYECKOTO JBUIKCHUA. 1
[Tepemenienue, CKOpOCTh,

YCKOPEHHE

PaBHOMepHOE
MPSIMOJIMHEUHOE ABM)KEHUE

PaBHOyckopeHHOE
MPSIMOJIMHEUHOE ABM)KEHUE

CBo0Oo0IHOE IazIeHHE.
YckopeHue cBoOOTHOTO 1
MmageHus

KpuBonuHeliHOE BUXKEHUE.
JIBM>KEeHME MaTepUaIbHOU 1
TOYKH I10 OKPY’KHOCTH

IIpuHLHAII OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie
cucreMsl orcuera. [lepBalii
3aKkoH HproTOHa


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

10

11

12

13

14

15

16

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Bropon
3akoH HproToHa mis
MaTepUaIbHOU TOUKU

Tperun 3akoH HproToHa s
MaTepUaIbHbIX TOUYEK

3aKOH BCEMHUPHOTO
TaroteHus. Cuma TSKecTH.
IIepBas kocmuueckas
CKOPOCTh

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuna tpenus. Koapduunent
Tpenus. Cuia
CONPOTUBIICHUS TPU
JBYDKEHUH TeJa B )KUIKOCTU
WIH Ta3e

[ToctynarenbHoOE U
BpAIllATEIbHOE ABUKECHHUE
a0COJIIOTHO TBEPJOTO Tea.
MowmenT cuitbl. I1imedo cuibl.
YcnoBus paBHOBECHUS
TBEPJIOTO TENA

Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI
MaTepHUaTbHBIX TOYCK.
Nmnynbe cuiibl. 3aK0H
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE ABIKEHUE

PaGoTta 1 MOIITHOCTD CHITBIL.
Kunernueckas sHeprus
MaTepHUaTbHOW TOUKH.
Teopema 06 u3mMeHeHUH
KMHETUYECKOI SHEepTrun


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
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
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

17

18

19

20

21

22

23

[TorenumaneHas 3HEPTHUSL.
IToreHnmanpHas dSHEpPIrust
yrpyro neGopMUPOBAHHOH
npyxussl. [lorennnansHas
JHEPrus Telia BOIM3H
MIOBEPXHOCTU 3eMJIU

[ToTeHnManpHbIE U
HEIMOTEHINAJIbHBIE CHUJIBI.
Cs13b pabOTHI
HEIMOTEHINAJIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUH CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOH
SHEpPruun

JlaGopaTtopHnas pabota
«HcciaenoBanue CBI3U
paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUM Tella
Ha IpUMepe pacTsHKEHH
PE3UHOBOTO KI'yTa»

KonTtponpHas padoTa no
teMme «KnHemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO M
Teopur. bpoyHoBcKoe
nsuxenue. Auddysus

XapakTep JBUKCHUS U
B3aUMOJICHCTBUS YaCTHUL]

BelecTsa. Mozaenu 1
CTPOEHUS Ira30B, )KUJIKOCTEN

U TBEPBIX TEII

Macca monexys.
KonunuecTBo BemiecTna. 1
[Tocrosinnas ABoraapo


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
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

24

25

26

27

28

29

30

31

32

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temrieparyp Llenbcus

Wneansueiii raz B MKT.
OcnoBHoe ypaBuenne MKT

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KMHETUYECKON YJHEPTrUU
JBUKEHUS MOJIEKYJI.
YpaBHenue Menaeneena-
Kitaneiipona

3axoH JlanpToHa. ['a30BEIC
3aKOHBI

JlabopaTtopHnast pabota
«HUccaenoBanue
3aBUCHUMOCTHU MECKIOY
napaMeTpamMu COCTOSIHHS
Pa3peKEHHOTO Tra3ay

H3onporiecchl B HieaibHOM
rase u ux rpaduyueckoe
MpeACTaBICHUE

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU
CHCTEMBI U CITOCOOEI €€’
n3MeHenus. KonmmyecTBo
TEIJIOTHI ¥ paboTa.
Buyrpennss sueprus
OJIHOATOMHOTI'O HJI€aJIbHOIO
rasa

Buas! Tennonepenaun

VY aenbpHas TEMI0EMKOCTD
BemecTtBa. KonmuecTBo
TEIJIOTHI TPU
Terionepeaaye.
AnmnabaTHBIi poiiecc


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

33

34

35

36

37

38

39

40

41

42

IIepBblit 3aK0H
TEPMOAVHAMUKHU U €r0
IIPUMEHEHHE K
n30IpoueccamM

HeoOGparumocTs nporeccos
B npupoje. Bropoii 3akoH
TCPMOJUHAMHKHU

[Tpunnun nevicreus u KII1/]
TEIIOBOM MAIlIUHEI

Hwukn Kapuo u ero KIIJJ

DKOJIOTHYECKHE MTPOOIEMbI
TETUTOOHEPTETHKH

O6006maromuit ypok
«MounekynsipHas (u3mka.
OCHOBBI TEPMOAMHAMHUKI

KonTponsHas pabora no
teme «MoJekynsapHas
¢usuka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue u
KUIIEHUE

AbGcomoTHas 1
OTHOCHUTEIIbHAs BIAXKHOCTh
Bo3ayxa. HachelieHnusli nap

TBEpnoe Teno.
Kpucrannnueckue u
aMmopdHBbIE Tena.
AHU30TPOIHUS CBOUCTB
Kpuctaos. XKuakue
kpuctaiabsl. CoBpeMeHHbIE
MaTepHabl


https://m.edsoo.ru/ff0c5efc
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

43

44

45

46

47

48

49

50

51

IInaBiaenue u
KpUcTajuin3anus. Y ienbHas
TEIUIOTA IIaBJICHHS.
CyOmumarus

YpaBHEHHE TETIOBOTO
Oananca

DneKkTpu3aus Tel.
DnexTpuueckuu 3apsj. /Isa
BH/IAa AJIEKTPHUECKUX
3apsioB

[IpoBOAHUKH, TUIIIEKTPUKHU
Y MOJIYIIPOBOJIHUKH. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO
3apsaga

B3anmonencreue 3apsioB.
3akoH Kynona. Touyeunbin’
BIIEKTPUYECKUU 3apsi

Hanpsiox€nHoctb
ANEKTPUYECKOTO ITOJISL.
[TpunIMIT Cynepno3uiuu
JNEKTPUUECKUX MOJIEH.
JIvHuM HANIPSKEHHOCTH

Pa6ota cun
ANEKTPOCTATHYECKOTO TIOJIS.
ITorenmman. PasHocth
MMOTEHIIMAIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU
B QJICKTPOCTATHYCCKOM IIOJIC.
[[I/ISJ'IGKTPI/I‘IGCKEIH
IMPpOHUIACMOCTDb

DNEeKTPOEMKOCTb.
Konnencarop


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/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHEprus
3apsHDKEHHOTO KOH/IEHCATOpa

Jlaboparopnas paboTa
"Usmepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

[TpunIMn neicTBUA U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOTMPOBAJIBLHOTO amnmapara,
CTPYHMHOTO NTPUHTEpA.
DJIeKTpOCTaTUYECKast
3aImTa. 3a3eMIICHHAE
ANEKTPOTPUOOPOB

DIIEKTPUYECKHI TOK,
YCIIOBUS €r0
CYIIECTBOBAHMSL.
[TocrosiHueIi TOK. Cuna
tToka. Hampsbxenue.
Conpotusnenue. 3akoH Oma
JUIA y4acTKa Lenu

[MocnenoBarenbHOE,
napaieIbHOE, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOB)

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna


https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
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3axon Oma Ju1s [0JIHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3ambIKaHUeE.
Jlaboparopuas padoTa
«U3mepenune D/1C
MCTOYHHKA TOKA U €TO
BHYTPEHHETO
COTIPOTHUBIICHUS

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTD
COTIPOTHUBJICHUS] METAJJIOB OT
TEMIIepaTypHI.
CBepXnpoBOIMMOCTh

DIJIEKTPUYECKUU TOK B
Bakyyme. CBOWCTBa
AIIEKTPOHHBIX MTyYKOB

[TosynpoBogHUKH, UX
coOCTBEHHAsI U IPUMECHAs
MpOBOIUMOCTh. CBOKMCTBA
p—n-nepexona.
[TonynpoBOoAHUKOBBIE
PpUOOPHI

DJIEKTPUYECKUH TOK B
pacTBopax U paciuiaBax
ANIEKTPOJIUTOB.
DIEeKTpOIUTHYECKAs
JUCCOLManus. DJIEKTPOJIH3

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITEIIbHBIN pa3psi.
Monnus. I1mazma

DnexTpuueckrie mpuOopsl U
YCTPOMCTBA U UX
MPAaKTUYECKOE MPUMEHEHHUE.
[IpaBuna TexHUKH
0€30MacHOCTH


https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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
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Ob6o06maromuii ypok
«DNEKTPOIMHAMUKAY

KonTtponsHas pabora o
Teme «DIEeKTPOCTaTUKA.
[TocTOSIHHBIN 2IEKTPUYECKUN
TOK. TOKH B pa3iIMyHbIX
cpenax»

PesepBHBIl ypOK.
KonTpossHas pabora no
TeMe "DneKkTpoauHaMuKa"

PesepBHBIl ypOK.
O60061maromuit ypok no
teMaMm 10 knacca

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68


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

11 KVIACC

Ne KounyecTBo yacoB
Jlara
n Tema ypoka KonTpoabHubie IIpakTuyeckue
Bceero U3YUYEeHUS
/ paGoThI padoThI
n

HOCTO?IHHI)IG MAardmThbl U UX
B3anMMOJICHCTBHE.
MarnuTHO€e nosie. Bektop

1
MarHUTHON UHIYKIIHAH.
JInHMM MarHuTHOM
WHTYKITUU
MaruuTtHoe 110J1e
MPOBOJIHUKA C TOKOM. OTIBIT 1

Opcrena. Bzaumoericteue
HpOBO}IHI/IKOB C TOKOM

JlaGopaTtopnast pabota
«M3ydeHne MarHuTHOTO 1 1
TMOJIST KATYIIKH C TOKOMY

JleiicTBME MarHUuTHOTO ITOJISI

Ha MPOBOJIHHUK C TOKOM.

Cuna Amrepa.

JlaGopaTtopHnas pabota 1 1
«HUccaenoBanue nefcTBU

MMOCTOSTHHOTO MarHuTa Ha

PaMKy C TOKOM»

JlericTBME MarHUTHOT'O MOJIS

Ha JBUKYILYIOCA

3apsKEHHYIO YaCTHUILY. 1
Cuna Jlopenna. Pa6oTa

cuiibl JIopeHia

DneKTpOMarHuTHas
nHayknud. [lotok BekTopa
MarHuTHOM uHAyKuu. I1C
WHJYKIUU. 3aKOH
IEKTPOMArHUTHOM
nHaykunn Papanes


https://m.edsoo.ru/ff0c9778
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
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JIaboparopHas paboTa
«HccaenoBanue sIBJICHUS
3JEKTPOMArHUTHOM
WHIYKLAW

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJISI KaTyIITKH
C TOKOM.
DNeKTPOMarHuTHOE ToJIe

TexHuueckne ycTpoicTsa u
VX IPUMEHEHHE:!
ITOCTOSIHHBIE MarHUTHI,
3IIEKTPOMAarHMTHI,
3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHL, THAYKIMOHHAs
neyb

O6o0maromuii ypox
«MarsuTtHoe nozJie.
DJIEKTpOMarHuTHas
WHTYKIIHS

KounTponsHas pabora no
Teme «MaruutHoe 1nosie.
DneKTpOMarHuTHas
WHTYKIIHS

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHH.
[IpeBpanienue sHepruu


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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JlaboparopHas paboTa
«HccnenoBanue
3aBUCHUMOCTH TIEpHO/Ia
MaJIbIX KOJIeOaHMI Tpy3a Ha
HHUTU OT IJIMHBI HUTU U
MAacChI Tpy3a»

KonebarenbHbIi KOHTYD.
CB00OOIHBIE
JJIEKTPOMATrHUTHBIC
KOJeOaHMs B UICATEHOM
KoJie0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHHUYECKUMU U
AJIEKTPOMArHATHBIMH
KoeOaHUsIMHU

®opmyna TomcoHa. 3aKoH
COXpaHeHI/ISI 3HepFI/II/I B
HJealbHOM K0JIeOaTEILHOM
KOHTYpE

[Ipencrasnenue o
3aTyXarolux KojaeOaHmsIX.
Brinyxnennsie
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIS
KoJeOaHus

[TepeMeHHBIN TOK.
CunycouaanbHbIA
MIePEeMEHHBIN TOK.
MOoIIHOCTh TEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

Tpancdopmarop.
[IpousBoacTBO, Nepeaaya u
norpediaeHue
ANIEKTPUYECKON IHEPTUU


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
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YerpoiicTBo U
MPAKTUYECKOE MPUMEHEHHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JIEKTpoIepenay

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
JJEKTPOIHEPIUH B
ITOBCETHEBHOH KNU3HU

MexaHudecKue BOJIHBI,
YCIIOBHS PAaCIPOCTPAHEHHUS.
[Tepuon. CxopocThb
pacnpoCTpaHeHUs U JIJTMHA
BOJIHEL. [lonepeunsie u
MIPOI0JIbHBIE BOJHBI

3ByK. CKOpOCTb 3BYKA.
I'pomkocTh 3ByKa. BeicoTa
tToHa. TemOp 3Byka

BHGKTpOMarHI/ITHBIC BOJIHEI,
HX CBOWCTBA U CKOPOCTb.
IIxana QJICKTPOMArduTHBIX
BOJIH

[IpuHIUIIBI paANOCBA3U U
TeneBueHus. Pazsutne
CpE/ICTB CBSI3H.
Pamnomokanus

KounTtponsHas padora
«Konebanus u BOJHBI»

IIpssmMonmHenHoe
pacrpocTpaHeHue CBETa B
OZHOPOJIHOM cpele.
ToueuHbIM UCTOUHUK CBETA.
JIyu cBera


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
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/ff0cd350
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OTtpaxkeHue cBera. 3aKOHbI
OTpa’KEHHsI CBETA.
[Toctpoenue nzodpakeHUH
B IUIOCKOM 3€pKaJie

[Ipenomiienue cBera.
[TonHoe BHYTpEeHHEE
oTpaxxeHue. [IpenenbHbId
yroJ1 IOJIHOTO BHYTPEHHETO
OTpaKE€HUSI

JlabopaTtopHnas pabota
«M3mepenune nokaszarens
MIPEIOMIIEHHUS CTEKIIa»

JIunzsl. Iloctpoenue
n300pakeHUH B JIMH3E.
®opmysia TOHKOHN JIMH3BI.
YBenuueHue JuH3bI

JlaGopaTtopnas pabota
«HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

Hucnepcus ceera.
CnoKHBIN cocTaB 0eJIoro
ceera. L[Ber. JlaGopaTopHas
pabota «Habmronenune
JTUCTIEPCHH CBETA

Wnrepdepennus crera.
Judpakuus cBeTa.
JudpakunoHHas peneéTka

HOHepe‘IHOCTB CBCTOBBIX
BOJIH. HOJ'IHpI/ISaI_[I/IH CBCTa

Onrudeckre npudOpsI 1
YCTPOWCTBA U YCIIOBHS X
0€3011acCHOTO MPUMEHEHUS


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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['panu1ipl MpUMEHUMOCTH
KJIACCUYECKOH MEXAHUKH.
[ToctynaTel cnennaibHOU
TEOPUHU OTHOCUTEIHLHOCTH

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIIleHUE JUTHHBI

DHeprus U UMIYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € SJHEPTUEH U
UMITYJIBCOM. DHEPTHUs TIOKOS

KonTtponbHas padora
«Ormrruka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCHTEIBHOCTH

®otonbl. Dopmyna [Tnanka.
DHeprus U UMIyibc GpoToHa

OTKpBITHE U HCCIE0BAHNE
dboTtorddekra. OnbiTer A. I
CroineroBa

3akonsbl potorddexra.
YpaBHeHue DWHIITEWHA IS
dboTtorddexra. «KpacHas
rparuiay Gororddexra

Hanenue ceeta. OnbITh 1.
H. JIeOeneBa. Xumudeckoe
JIEWCTBUE CBETA

TexHuueckue ycTpoiucTsa u
IIPaKTUYECKOE NPUMEHEHHE:!
(dboTOdMEMEHT, HOTOAATUHK,
coJiHeuyHas OaTapes,
CBETO/INO]


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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Pemrenue 3aga4d mo reme
«IIIEMEHTHI KBAHTOBOM
OIITHKW

Mogens aroma TomcoHa.
OmnsiThl Pesepdopna mo
PaCCEsIHUIO (-YaCTHII.
[Inanerapnas Moaenp aroma

[Tocrynater bopa

H3nydeHne u norioneHue
(hOTOHOB MpHU TIEpexoIe
aToMa ¢ OJTHOTO YPOBHS
SHEPTruM Ha Ipyroil. Buasl
CIEKTPOB

BonHosrle cBOHCTBA
yactull. BonHsl ne bpoums.
KopnyckynsipHO-BOJTHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3JTy4CHUE

OTkpbITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopna o
OTIPEJICNICHUIO COCTaBa
PaAMOaKTUBHOTO U3ITYYCHHUS

CeowucTtBa anbda-, 6era-,
ramMMa-usinydeHus. BriusHue
PaJMOaKTUBHOCTH Ha
JKUBBIC OPraHU3MBI

OTkpbITHE IPOTOHA U
HeWTpoHa. M3oToIs!.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacra.
I'amma-usnyuenue


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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OHeprus CBA3U HyKJIOHOB B
sanape. SlnepHsle peakuuu.

S nepHbId peakTop.
[Ipo6nembl, TEPCIIEKTUBEI,
9KOJIOTMYECKHUE aCHIEKThI
SIIEPHOU DHEPTETUKH

DNeMeHTapHbIE YaCTUIIBI.
OTKpBbITHE TIO3UTPOHA.
Mertobl HAOTIOAEHUS U
perucTpamnuu
AJIEeMEHTAPHBIX YACTHII.
Kpyrusiit cron
«DyHIaMeHTAJIbHbIE
B3anMOAeUCTBUS. EAMHCTBO
(bu3nyecKou KapTUHBI
MHPaY

Bun 38315010 HebAa.
Co3sBe3nus, sipKue 3BE3bl,
IUTAHETHI, NX BUIUMOEC
nemwxkenne. CorHeyHas
cHCcTEeMa

Counune. CoHeunas
aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI
TJIaBHOW
MOCJIeI0BATEIBHOCTH.
Buyrpennee ctpoenue
3B€31. COBpeMEHHBIE
MpeJICTaBJICHUS O
MPOUCXOXKACHUU U
spoJironuu CoJIHIIA U 3BE3]


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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Mneunsiii [Iyre — Hama
I'amaktuka. ITomoxxenue u
nBrokenne CoHa B
TI'amaktuke. I'anakTuku.
UYepubie OpIphl B AApax
raJIaKTHK

Bcenennas. Pa3beranue
ranaktuk. Teopus
Bbouemoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

Hepemennsie npo0iembl
aCTPOHOMHHU

KounTtponsHas pabora
«ONeMEHTHI aCTPOHOMUH U
acTpOPU3UKNY

O6o06matromuii ypok. Poib
(bM3UKH 1 aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOH,
COLIMAJILHON U dTHYECKOU
chepax nesaTeIbHOCTH
YyeaoBeKa

O6o06maromuii ypok. Poib
1 MeCTO (DU3UKHU U
aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

O6o06maromuii ypok. Ponb
(bu3nyecKoit Teopun B
(dbopmMupoBaHUU
MPEJCTABICHUI O
(bu3nvecKoil KapTHHE MUpa
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O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTHHBI MUpa
B 001IEM psiTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJCTABICHUN O
pupoe

PesepBHBIl ypOK.
MarnuTHO€ noJe.
DneKTpOMarHuTHas

UHAYKOUA

PesepBHblil ypok. OnTuka.
OCHOBBI cHEIMATIBHOM
TEOPUU OTHOCUTEIBHOCTHU

Pesepnslii ypok. KBantoBas
(busuKka. DIeMEHTHI
aCTPOHOMUH U
acTpo(U3UKI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






