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NNOSCHUTEJBHASA 3ATINCKA

Ilporpamma mo ¢usuke 6a30BOro YpOBHS Ha YpPOBHE cpeaHero obiero
obpaszoBanHs paspaboTaHa Ha OCHOBE MOJIOKeHUH U TpeGOBaHWHE K pesyibTaram
OCBOECHUs OCHOBHOH 00pa3oBaTelNBHOH MNMporpammel, npeacraBieHHbix B ©IOC
COO, a takke ¢ yuérom obenepansHOi pafouell NporpaMMel BOCIUTAHUS U
KOHLENUMK NpenofaBaHus ydebHoro mpeamera «®Du3uka» B 0Opa3oBaTEIbHBIX
OpTraHH3alHIX Poccuiickoit Menepaunu, peanu3yroumx OCHOBHEIE
o0Opa3oBaTebHbIE MPOrPaMMBl.

Cogepxanne NporpaMMEI IO (DM3MKE HANPABICHO HA (HOPMHUpPOBAHUE
€CTeCTBEHHO-HAyYHOM KapTHUHB wMupa oOydaromuxcd 10-11 xnaccop npu
06y4yeHHH HX PU3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEILHOCTHOIO
noaxona. IlporpaMMa mno ¢usuxe cootBercTBYeT TpebGoBaHusam OI'OC COO
IIIAHUPYEMEBIM JIMYHOCTHBEIM, TIPEOMETHBIM U METaIpeJMETHBIM pPe3yabTaTaM
00y4YeHHs, a TaKkKe YUHTBIBAET HEOOXOAUMOCTh peald3alldd MEXIPEeIMETHERIX
cBsA3ell (M3WKM C eCTeCTBEHHO-HAYUHBIMH YuyeOHBIMH mnpeaMeramu. B Helt
OIIPE/IENAIOTCS OCHOBHBIE LETH H3yYeHUs (U3UKU Ha YPOBHE CpeaHero obOIIero
00pa3oBaHus, [UIAHUPYEMBIe Pe3yNbTAaThl OCBOSHUS Kypca (GH3HKH: JTHYHOCTHEIE,
MeTalpeIMeTHEIE, IipeaMeTHble {Ha 6a30BOM ypoBHE).

[IporpaMma no usuKe BKIIOYALT:

» [NTAHUpYEMBIE pe3ylbTaTbl OCBOCHUA Kypca (PU3NKH Ha O430BOM YpPOBHE, B

TOM YUCIE OPEAMETHBIE PE3YJILTATHI 110 TOJaM 00yUeHH,

« coeprkaHue ydeOHoro npenmera « PU3MKay [0 rojlaM O0yUYeHUS.

DusNKa Kak Hayka O HauOosiee OOUIMX 3aKOHaX MPHPOJBI, BRICTYIAas B
Ka4yecTBe y4eOHOro npeaMera B IIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaA B CHCTEMY
3HaHUH 00 oxpyxatoieM Mupe. LIIkonsHBIH Kype QH3UKN — cucTeMoobpasyomuit
JUIA €CTECTBEHHO-HAYYHBIX YUeOHBIX NPEeIMETOB, IIOCKOIbKY QU3UUECKUE 3aKOHBI
JAeXxaT B OCHOBE [MpPOIECCOB M SBIEHUN, HM3ydaeMbIX XHMHeH, Ouonorueii,
tdnznyeckol  reorpaduedl u  acrpoHoMueif, Ucnosnbp3oBaHHE M aKTHBHOE
IpUMEHEeHUE  (PU3UYECKUX 3HAHUH  onpelensieT xapakTep ¢ pa3BUTHE
pasHOOOpasHBIX TEXHOJIOTHII B cdepe 3HEPreTHKH, TPaHCMOPTa, OCBOCHHS
KOCMOCa, IOJNy4eHUs] HOBBIX MaTepualloB ¢ 3aJaHHbIMU CBOMCTBAMU M APYTHX.
W3ydenne ¢U3MKHM BHOCUT OCHOBHOH BKJaj B (DOPMHPOBAHHE €CTECTBEHHO-
HAyJHOH KapTHHBI MUpa ofydalonuxcs, B (OpMUpPOBaHHEe YMEHUH IPUMEHATH
HAYYHBIH METOX [TO3HAHUS NP BLIMONHEHUM HMU Y4eOHBIX UCCIIeIOBaHMIA.

B ocHOBy kypca Qu3MKM IS ypOBHSL cpefiHero ofIero ofpa3soBaHUS
HNOJIOYKEH Ppaa  niaei, KOTopble MOKHO pacCMATPUBATE KaK MPUHIUIIBL €T0
MOCTPOEHUSL.



Hoea yenocmuocmu. B COOTBETCTBUU € HEW Kype ABJIAETCA JIOTHUECKH
3aBepLIEHHBIM, OH CONEPIKUT MaTepuai W3 BeeX PasfesoB (HM3MKH, BKIIOYAET KaK
BOTIPOCEI KIIACCHYECKOM, TaK U COBPEMEHHOM (PH3HKH.

Hoesa zenepanuzayuu. B COOTBETCTBUM C Hell MaTepHan Kypca (QHU3HKH
o0benvHEH BOKPYr (U3MYECKHMX Teopuil. Bepymmm B Kypce dsiasercs
(GOopMHpOBaHHE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MarTepHH, BEIeCTBE H
nonue.

Hoes eymanumapuzayuu. EE€ peanusalds OpeanionaraeT HCIIONb30BaHUE
TYMAaHUTApHOTO MOTEHLHWaNa (U3UIeCKOH HayKu, OCMBICIIEHHE CBS3H pa3BUTUA
Gu3uky ¢ pasBUTHEM oOmiecTsa, a TaKkKe C  MHPOBO33PEHUYECKHUMH,
HPaBCTBEHHBIMU U 3KOJIOTHYECKUMH NPodIeMaMu.

Hoes npuxnaowoii wuanpasnennocmu. Kypce (U3NKKM  npeanonaraet
3HAKOMCTBO C IIMPOKHUM KPYyFOM TEXHHWYECKHX M TEXHOJOIMYECKUX MPUIOKEeHUH
HU3YYEHHBIX TEOPUH M 3aKOHOB.

Hoesa sxonocuzayuu peanusyeTcs IIOCPENCTBOM BBEACHHUS 3JNEMEHTOB
COZIEPXKaHMs,, MOCBALIEHHBIX JKOIOTHYECKHM IpobieMaM COBPEMEeHHOCTH,
KOTOpBle CBS3aHBl C Pa3BUTUEM TEXHUKM U TEXROJOTUM, a Takke 00CYKIASHUA
rpodJeM palOHAIBHOIO MPHPOAOIIOIB30BAHNS M SKOJIOrHIeCKOH 6e30MacHOCTH.

CTepKHEBBIMH 3JIEMEHTAMM Kypca (DU3MKH Ha ypoOBHE cpefHero obiiero
ofOpa3oBanus ABASIOTCH (pu3zMueckue TeopuM (HopMUpOBaHUE TIPEACTABIECHUH ©
CTPYKTYpPE MOCTPOEHUS (PU3NUECKOH TEOpUH, poin (pyHIaMEHTAIbHBIX 3aKOHOB U
NPUHUMIIOB B COBPEMEHHBIX T[IPEACTABACHUAX O TMpHpoJe, TpaHULEax
NPUMEHHUMOCTH TEOpUH, M5l ONUCAHMS eCTeCTBEHHO-HAYUHBIX SBJICHHH U
NpOoIEeCcCoB).

CHCTEMHO-Jes TeNIBHOCTHBIN MOAXO0A B Kypce (PU3MKU peaslu3yeTcs IpexKe
BCEro 3a CUE&T OPraHU3allid SKCIEPUMEHTAIBHOH AESTEeNbHOCTH O0y4YaloIuXcs.
Ins  0azoBoro ypoBHS Kypca (H3HKM — 3TO HCIONB30BaHHE CUCTEMBI
(pOHTANBHEIX KpaTKOBPEMEHHBIX OJKCIIEpUMEHTOB M JabopaTopHBIX pabor,
KOTOpBIE B IporpaMMe MO (PH3MKE 00bEJUHEHBl B ODLIMI CIHCOK YHEHHYECKUX
npakTH4Yeckux paboT. BblieneHue B yKa3aHHOM MepeyHe NabopaTOpHBIX palboT,
MPOBOAMMBEIX JUIsl KOHTPONS W OLEHKH, OCYILIECTBIAETCS YYaCTHHKAMH
o6pa3zoBaTeNnpHOTO IIpollecca  UCXOAs M3  OCOOCHHOCTeH IUIAHUPOBAaHUS H
ocHalleHus KabwmHera ¢usuku. [lpy a3tomM ofecneumBaeTcs OBIaJeHHE
00ydJaromuMicsd YMEHUAMH INPOBOAWTE KOCBEHHBIE H3MEpEHM:A, HCCIICIOBAHUS
3aBUCHMOCTeH (PU3MYECKUX BeIWYWH W MOCTAaHOBKY ONBITOB IO IIPOBEPKE
NpeJIOKEHHBIX T'MIOTES.

Bosnbiioe BHHMaHHE YAENSeTcs PpEUEeHUYO0 pacy&THBIX M KaYeCTBEHHBIX
zagad. [IpH aTOM Ui pacu&THBIX 3aJa4 MPHOPUTETOM SIBISIOTCA 3a/1a4M C SBHO
3aJaHHOH (PHU3UYIECKON MOJEIBIO, TO3BOJIIOIINE IPUMEHSTh H3YUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OAHOIO pasfiella Kypcea, TaK M WHTETPUPYA 3HAHWA M3
pasHBIX pa3nenoB. s KaueCTBEHHBIX 3a/lad NPUOPUTETOM SIBJISIOTCS 3a/laHrs Ha
o0BiICHEHHE MNpPOTeKAaHHA (H3WYECKHX SBICHUM H IPOUECCOB B OKpyKarolieH
KH3HH, TpeOyromme BRIOOpa (U3NYECKOH MOJENM NI CHUTYalUH I1pakTUKO-
OPMEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ rpebopanmamMu  OI'OC COO k wmatepuanbHo-
TEXHHYeCcKoMy ofecnedeHuro y4eOHOro mnpolecca ©Oa3oBBII YpPOBEHB Kypca
(pU3MKK Ha YPOBHE CpedHEro o0uIero 00pa3oBaHus JOJDKEH U3YUJaThC B YCIOBHAX
npeAMeTHOro KabuHeTa U3MKU HAU B YCIOBHAX HHTEIPUPOBAHHOrO KabWHETa
NpeIMETOB €CTECTBEeHHO-HayuyHoro uukna. B xalunHere ¢u3mku pomxHo OBITH
HeoOxoauMoe nabopaTopHoe O0OpPYROBaHME [JIS BBHIIOJHEHHS YKa3aHHBIX B
nporpaMmMe 1o (GU3NKe y4eHHYECKUX MPaKTHHeCKHX paboT U AeMOHCTPALUOHHOE
obopyoBaHKE.

JemoHcTpauuoHHOoe oOopynoBaHue QopMuUpyeTcsi B COOTBETCTBUM C
NPUHIUIOM MWHHMAIBHOH JOCTATOYHOCTH U oDecneyMBaeT MOCTaHOBKY
TEPEUUCIIeHHBIX B IporpaMme N0 (u3HMKe KIIOYEBBIX AE€MOHCTpalui s
HUCCIEAOBAHUA  M3yJaeMbIX ABICHUH H  [pPOLECCOB, OAMIHPHYECKHX W
(byHAaMeHTATBHBIX 3aKOHOB, HX TEXHUHYECKHX IIPUMEHECHUI.

JlaGoparopHoe ©O0OpydoBaHHe [ YYEHHYECKHX NpakTHYecKunx pabot
(GOpPMHPYETCS B BHAE TEMAaTHYECKHX KOMILIEKTOB M obecneuymBaeTcsa B pacuére
O[HOTO KOMIUIEKTA Ha ABYX 00ydalommuxcs. TeMaTH4YecKHe KOMIUIEKTHI
nabopaTopHoro ©OOOpYJAOBaHMA HOJDKHEI OBITH INOCTPOCHBI Ha KOMIUIEKCHOM
MCIIONIL30BAHNH QHAJIOTOBBIX W LUMPOBEIX MPHOOPOB, @ TAaKXK€ KOMIBIOTCPHbIX
H3MEPUTENbHBIX CUCTEM B BUJE LU(POBBIX 1a00PaTOPHH.

OCHOBHBIMH LEJIAMH H3yueHus GU3UKU B 001UeM 00pa30BaHUU SABJISIOTCH:

e hopMUpOBaHNEe HHTEpeca U CTPEMIIEHMA OOydalompxcs K HayuyHOMY
H3YYIEHHI0 NPUPOABI, Pa3BUTHE KX HHTE/UIEKTYANBHBIX U TBOPYECKHX
CIIOCOOHOCTRIH;

+ PA3BUTHE TIPSNCTaBICHUN O HAYYHOM METOAE TO3HaHHs M GOPMHpOBAHHE
UCCNIEIOBATETECKOIO OTHOLICHUSI K OKPYIKAIOIIKMM SBICHUAM;

« JOPMHUPOBAHUE HAYYHOIO MHPOBO33PEHMsS KAK pe3y/bTaTa U3yYeHUs OCHOB
CTpOeHHsT MaTepHH ¥ GYHAaMEHTANBHEIX 3aKOHOB (PU3HKH;

o pOpMHpOBaHHE yMEHHH OOBICHATE SABIEHHS ¢  MCIIOIL30BAHHEM
(hU3NUECKUX 3HAHUH U Hay4YHBIX JOKa3aTeNLCTB,

« QopMUpOBaHUe TPEACTABICHUN O PONH (QU3NKK [N PasBUTHA APYCHX
eCTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTUMN.

TNocTmrende 3THX 1eneil odecreunBaeTcd PEelIeHUEM CIEAYIONMX 3a1a9 B

Tpolecce U3yvIeHns Kypca GU3NKK Ha YPOBHE cpeiHeTo obiero oOpasoBanus:



* TPHOOPETEHHE CUCTEMBI 3HAHHK 00 OOLIMX (PM3UYECKUX 3aKOHOMEPHOCTAX,
3dKOHAX, TEOPHUSX, BKJIIOYAA MEXAHMKY, MOJIEKYIMIPHYIO (HU3HKY,
3JIEKTPOAMHAMUKY, KBAHTOBYIO ()M3UKY M 3/IEMEHTBI aCTPOPHIHKH;

» DOPMUpPOBaHIE YMEHHl [PUMEHSATh TEOPETHYECKUE  3HAHMS  [OJIS
o0biAcHeHUs (u3MYECKHX ABJICHUH B OpUpoAe W OIS IPUHSATUS
TIPaKTHYECKHUX PEIICHUH B TIOBCEAHEBHOMN XU3HM;

¢ OCBOGHHE CHOCOOOB pDCLUCHMS pAa3IWYHBIX 3a7a4 € $BHO 3aJaHHOMH
({r3nHecKoll MOJEeNBIo, 3ajad, MHOJPa3yMEeBAIOUIHX CaMOCTONTENIHLHOE
CO3/IaHHUe (PU3MYECKOM MOJEIIH, aIeKBATHON YCIOBUSIM 3a1auH,;

« MOHHMaHUE (QH3UUYECKUX OCHOB U NPUHIMIIOB AEHCTBHUS TEXHHYECKHX
YCTPOHCTB M TeXHOJNOTHYECKHX IIPOLIECCOB, UX BIHAHUA Ha OKPYXAIOILYIO
cpeny;

e OBJIAJEHUE METOJAMHU CAMOCTOSTENbHOrO TMIaHHPOBAHHA M IIPOBEICHUS
(hU3UYECKHX 3KCIEPUMEHTOB, aHalIM3a U MHTEpNpeTauunu HHOOpMALNH,
OnpeaeNeHus: TOCTOBEPHOCTH MONYYEHHOIrO pe3yibTaTa;

« CO3/IaHME YCJIOBMH s Pa3BUTH YMEHHHM MPOEKTHO-HCCIASAOBATENLCKOM,
TBOPYECKOH AEATENBEHOCTH.

Ha m3yuenme ¢usvky (0azoBblf ypOBEeHB) Ha YpOBHE cpeaHero oOImero
obpazoBanus oteoauTcs 136 yacos: B 10 xiacce — 68 wacoB (2 4aca B HelelIO), B
11 knacce — 68 vacos (2 yaca B HENETIO).

[Ipennmaraemeiii B Iporpamme IO (GH3UKE MepedeHb JIAabopaTOpHBIX U
MPaKTHYECKUX padoT 4BNAETCS PEKOMEHAOBAHHBIM, YYHTeNb Jenaer Bblbop
npoBe/ieHUs NabopaTOpHbIX paboOT W ONBITOB € YYETOM MHIWBUIYAJIBHBIX
ocobeHHoOCTEH 00YyJaIOLIUXCH.



COJEPKAHHUE OBYUYEHHS
10 KITACC

Paszgen 1. ®u3nka # MeTOALI HAY4HHOYO MO3HAHHUSA

Ouzrka — Hayka O mpupoae. HayuHble MeTOAB! IIO3HAHUA OKPYIKAIOLIETO
MHpa. PoNb 3KCMEpMMEHTa W TEOpPUH B MOpOLEcce I[TO3HaHHA IMPUPOBL.
OKCHEPUMEHT B QPU3UKeE.

MojenupoBanue (pU3MYecKUX sBIEHUH W npoueccoB. HayuHble THMOTE3LI.
du3nyeckue 3aKOHbl U TeOpUH. ['paHHIBI IPUMEHNUMOCTH (H3HYECKUX 3aKOHOB.
[TpyHIMTI COOTBETCTRUSL.

Pone u mecro $u3uku B GOpMUPOBAHMM COBPEMEHHOW HAayuHOUW KapTHHBI
MUpa, B IPAKTHYECKOH JeATEBHOCTH JIIOSH.

Hemoncmpayuu

AHajnoropele W UHQPOBBIE H3IMEPUTENBLHBIE MPHOOPDI, KOMIIBIOTEPHEIE
JTaTIUKH.

Pazagen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABHXeHHE. (OTHOCHTENBHOCTh MEXAHHYECKOro JIBMDKEHUS,
CucreMa orcuéra, TpaekTopus.

[lepemereHue, CKOpOCTh (CpeldHsist CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
yCcKOpeHMe MaTepHalbHOW TOUKH, HMX MPOCKIMH HA OCH CHUCTEMBl KOOPIWHAT.
CrnoxeHue nepeMeIlieHH ¥ CIIOXKCHUE CKOPOCTEH.

PaBHOMEpHOe M paBHOYCKOPEHHOE TpAMOJIMHEHHoe aBWxXeHue. ['paduxu
3aBHCUMOCTH KOODAWHAT, CKOPOCTH, YCKOPEHH:A, WyTH H NEpeMelleHHs
MaTepUaIbHON TOYKH OT BPEMEHH.

CaobojHoe nageHue. YckopeHue ¢BoOOTHOTO NaaeHus,

KpuponuHeiiHoe  jgBwkeHwe. JIBUXKEHHE  MaTEpHAIBLHONH TOYKH IO
OKPYXHOCTU € MOCTOSTHHOM 1O MOAYNI) CKOPOCTBIO. YTNOBAast CKOPOCTh, TUHEHHAsA
cxopocTs. [Tepron 4 yacToTa obpaiwenus. LieHTpocTpeMUTENbHOE YCKOPEHHE.

TexHHYECKHE YCTPOMCTBA M MPAKTHYECKOE MpUMEHEHHE: CHUAOMET,
JIBHXKCHUE CHAPSAOB, LIEITHBIE N PEMEHHBIE IEpeavy.

Hemouncmpayuu

Mojens CHCTEMBI OTCHUETA, MWLIIOCTPALUd KMHEMAaTHYeCKUX XapaKTePUCTHK
JIBAKEHUSL.

IIpeoGpazoBanne JBUKEHIH ¢ UCTIONB30BAHUEM IIPOCTHIX MEXAHHU3MOB.

TlaneHue Ten B BO3AYXE H B Pa3pe:KEeHHOM IPOCTPAHCTBE.

Ha0mopenue ABIDKEHHS Tella, OpOIIEHHOrO MOJA YIJIOM K TOPU30HTY H
rOPU30HTAIEHO.



HsMepenne yckopeHust cBOOOIHOIO A IeHUS.

HanpagneHue CKOpOCTH IPU ABIDKEHUH MO OKPYXXHOCTH.

Yuenuueckui skcnepumenm, rabopamopuusie pabomel

H3yueHre HEpaBHOMEPHOIO JIBHXKEHHUS ¢ LENBIO ONpPEASICHUS] MTHOBEHHOMH
CKOPOCTH.

WUccnenoBaHue COOTHOLISHUS MEXKAY NYyTIMH, MPOHICHHBIMH TeJIOM 3a
NOCNIEIOBATENILHBIE PAaBHBIC TPOMEXYTKH BpPeMEHH NpPHU PaBHOYCKOPEHHOM
ABUKCHUH C HAYaNLHOH CKOPOCTBIO, PABHOHU HYJIIO.

NzyuyeHne ABUKEHUS LIAPHKA B BA3KON XKUIKOCTH.

M3yueHue nBrxeHUs Tena, OPOUIEHHOTO TOPH30OHTAIBHO.

Tema 2. Junamuka

Ilpunuun  oTtHocHuTenbHocTd Tanunes. IlepBeiit  3axkon  HeloTona.
HHepLyanbHbI€ CHCTEMBL OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cun, Bropoit 3zaxon HeloToHa
U1 MaTepuanbHol Toukd, Tpetuit 3axoH HeroTOHA 7151 MaTepHaIBHBIX TOUYEK.

3axoH BceMupHoro TaroteHms. Cuna Ttsokectu, Ilepras xocMu4Yeckas
CKOPOCTh.

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

Tpenue. Buapl TpeHUs (IIoKod, CKONBXKeHU, KadeHHus). Cuna tpeHus. Cyxoe
tpenue. Cuna TPEHUs CKOJBXEeHHS W cuna TpeHHus nokos. Kosgouiuent tpesus.
Cuna CONpOTUBNEHUS NPU ABUXEHHUH Tella B XKUAKOCTU HJIM rase.

[ToctynaTensHOE U BpallaTe/lbHOE ABMXKEHUE a0CONMIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTENbHO OCU BpauleHusn. Ilnewo cunwl. Ycenorus
paBHOBECHS TBEPAOTO TENA.

TexHuuyeckue ycTpolcTBa M NPAKTHYECKOE MPUMEHEHHE: MNOALUIIHHKY,
JBUXEHNE UCKYCCTBEHHBIX CIIyTHHUKOB.

Hemoncmpayuu

SIBneHyie HHEPLUN.

CpaBHeHUe MacC B3aMMOJIEHCTBYIOIUX TEIL.

Bropoii 3akoH Hrtorona.

Wsmepenue cuil.

CnoXxeHue CUIL.

3aBHCHMOCTH CHJIBL YIIPYI'OCTH OT AeQOpPMaLMH.

HesecomocTs. Bec Tena npu yCKOPEHHOM TOABEME U TTaJICHHY.

CpaBHeHHe CUJI TPEHUS OKOS, KAUeHHs U CKOJIBXKEHHUSI.

YcioBus paBHOBeCHs! TBEPAOTO Telia. BUABI paBHOBECHS.

Yuenuueckuil sxcnepumenm, aabopamopuvie pabomuvl

Mzyuenune qBr>keHHs Opycka [0 HAKIOHHOHN IJIOCKOCTH.



HecnenoBanue 3aBHCHMOCTH CHIJ YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE W
PE3HOBOM 00pasle, OT UX AePpOopMaLUu.

HiccnepoBanne yCIOBUEH PaBHOBECHST TBEPHOrO Tela, HMEIOIIETO OCh
BpalleHMsl.

Tema 3. 3axkonwvt coxpanenun 6 Mexanuxe

UmMnynse MarepuanbHOW TOUYKH (Tena), CHUCTEMbl MaTepHAlbHEIX TOUEK.
Mmnynsc cuiibl U U3MEHEHHE UMIyJbca Tela. 3aKOH COXpPaHeHHsS UMIYJIbCa.
PeaxTrBHOE ABUXKEHUE,

Pabota crnsl, MOIHOCTE CHITEL.

Kuneruuyeckass 3Heprus MatepHalbHON TOYKU. Teopema 00 u3MeHEHHH
KUHETHYECKOU JHEPIUH.

[ToTeHnnansHas IHEPTHAL. [loTeHinansHas JHEPrus YyIOpyro
nedhopMupoBaHHOM  npykuHbl. [loTeHuuanepHasd dHeprus Tenma  BOJU3H
MOBEPXHOCTU 3EMITH.

[ToTennuansHele W HENOTEHHUMaNbHBIE  cuibl,  CBA3b  paboThl
HEMOTCHITHANBHBIX CUJI C KM3MEHCHHEM MEXAHUYSCKON 3HEpPruM CUCTEMEI TeI.
3aKOH COXpaHEHUsI MEXaHUYSCKONH SHEPTUH.

Yipyrue U HEYIpYyrue CTOJIKHOBEHUA.

TexHu4eckye ycTpolcTBa M MPaKTUYECKOe MPUMEHEHHe: BOJOMET, Konép,
IPYXHHHBIA THCTONET, IBUKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHeHUs UMITyJibea.

PeakTUBHOE IBUXEHUE.

Ilepexon nmoTeHUUANbHON SHEPTUH B KHHETHUYECKYIO K OOPaTHO.

Yyenuuecruit axcnepumenm, nabopamopruie pabomot

WzyueHne abCOMOTHO Heyrnpyroro yiapa ¢ IIOMOUIBIO ABYX OIMHAKOBBIX
HUTSHLIX MasiTHUKOB. _

Hccneporanme CBsI3W paboOTHl CHUIbL ¢ U3MEHEHHEM MEXAHUYECKOH 3HEpruu
TeNa Ha IpUMEpPe pacTsHKeHUs peSHHOBOIO KIyTa.,

Paixen 3. MosiekyngapHas (pU3HKa H TEpMOJAHHAMUKA

Tema 1. OcHosbl MOEKYIAAPHO-KHHEMUYECKOTI Meopuu

OCHOBHBIE TIONOXKEHUS] MONEKYNAPHO-KHHETHYECKON TEOPMH H KX OIIBITHOE
obocHOoBanne. bpoyHoBckoe npkeHue. Juddysusa. Xapaxrep ABUXKEHUS H
B3aUMOJAEHCTBUA YACTHI BEINECTBA. Moaenu CTPOeHUA Tras3oB, JKUAKOCTEH H
TBEPARIX TeN U 00bACHEHNE CBOHCTB BEILECTBA HA OCHOBE 3TUX Mojenei. Macca u
pazmepsl Modeky. KonuuectBo BeliecTa. [locTossHHas ABoraapo.

TennoBoe pasHoBecue. Temneparypa u e€ namepenne. Llkana temnepatyp
Ilenscus.



Mogens wupeansHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KHMHETHYECKOU TEOpUH HHLANbHOIO raza. AGCONIOTHAs TeMIeparypa Kak mepa
cpefiHell KUHETHMYECKOH 3HepriH TEIUIOBOTO JBHXKEHMS YacTHL, rasa. lllkana
Temnepatyp Kenbeuna. I'azoBeie 3axonbl. YpaBHenue Menjeneesa—Knanelipona.
3akoH [lansToHa. M3ompoleccsl B HAEANbHOM rase ¢ HOCTOSHHBIM KOJIMYECTBOM
BellecTBa. I'paduueckoe MpeNCTaBICHHME H3OMPOLICCCOB: H30TEPMaA, H30X0pa,
n300apa.

Texnnueckue ycCTpolicTBA U INIPaKTHUECKOe NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Hemoncmpayuu

OnbITel, HOKa3kBAIOIME IMCKPETHOE CTPOSHHE BemecTsa, (ororpaduu
MOJIEKYJT OPTaHUYECKHX COSIUHCHHUIH.

Oneitel o AUPQY3UHA KUAKOCTEH U TA30B,

Mogens OpOyHOBCKOTO JBUKEHHMS.

Mogens ornsita HlTepua.

OneiThl, JIOKA3bIBAIOIIIC CYHIECTBOBAHHE MEXMOJIEKYIAPHOTO
B3aUMOAEHCTBUSL.

Monens, WIMOCTPUPYIOMas IIPUPOAY AABICHHS I'a3a Ha CTEHKH COCYa.

OneiTel, PUIIOCTPUPYIOLINE YpPaBHEHHWE COCTOSHUS WIEaNbHOro rasa,
H30TIPOLIECCHI.

Yuenunecruil sxenepunenm, rabopamopuvie pabomer

Ompezenenre MaccHl BO3AyXa B KJIACCHOH KOMHATEe HA OCHOBE H3MEpEHHH
00BEMa KOMHATEL, AaBNIEHUSI U TEMIIEPATYPBI BO3AyXa B HEl.

HccnenoBanne 3aBUCUMOCTH MEXTY NTapAMETPAMU COCTOSHHS PA3PEKeHHOTO
rasa. '

Tema 2. Ocroebr mepmoOUHAMUKY

TepmoanHaMyueckas cucTemMa. BHYTpeHHss 3Heprus TepMOAMHAMUYECKON
CHCTEMBI K CIIOCOOBI €€ M3MeneHua. KoaudecTBo TeIioThl 4 pabora. BHyTpeHHAS
DHEpPIrus  OJHOATOMHOIO  MJEaJIBHOTO  rasa. Buasl  Temonepenaum:
TEMIONPOBOJHOCTE, KOHBEKIMS, U3NyUeHHE, YienbHasd TemIoEMKOCTE BEIHECTBA.
KonnyecTso TEILIOTH OpHU TEIUIONEpeIayde.

Ilonatne 06 anmabatHOM mnpolecce. IlepBbIl 3aKOH TEPMOXHMHAMHUKH.
[IpuiMeHeHHe MEepBOTO 3aKOHA TEPMOAUMHAMMKU K H3ompolleccaM. [ paduueckas
HHTepHpeTalusa paboTht rasa.

Bropoii 3axoH TepmoauHaMuKi. HeoOpaTMoCTE IIpo1ieccoB B IpUpoJe.

Tennosele  mamuubl.  IIpUHIMIBL  JeHCTBUS  TEIUIOBRIX — MAaIUHH.
[TpeobpazoBanusa sHepruM B TemIoBRIX MammHax. Kosdduuuenr nonesnoro
neiictBus TeruioBoff mawuHbl. llukn KapHo u ero xo3ddpuUHEHT MOJSC3HOrO
nedcTBUs. JKonorudeckue npodiemsl TENNOIHEPreTHKHY.



Texuuueckue ycrpolicTBA U MOPAKTUYECKOE MPHMEHEHUE: JBUraTelb
BHYTPEHHEr0 CropaHHs, OEITOBOH XOJOAHNBHUK, KOHAHLUOHED.

Lemoncmpayuu

H3meHeHHe BHYTpeHHEH 3HEpPruu Tena Ipu COBeplIeHHM padoTHl: BBIIET
npoOxy M3 OYTBUIKH MOJ JIeHCTBHUEM CXKATOTO BO3yXa, HarpeBanue 3¢upa B
JAaTyHHOH TpyOKe yTéM TpeHUs (BUACOAEMOHCTpaLU ).

W3MeHeHne BHyTpeHHEM aHepruu (TeMIEpaTyphl) TeNa [IpH Tertonepeaayie.

OneiT 10 azuadaTHOMy pAcCLIMPEeHHID BO3AyXa (ONBIT € BO3AYLIHBIM
OTHUBOM ).

Mopenu napoBoit TypOUHBL, ABUraTells BHYTPEHHEro CropaHusl, peaKTUBHOIO
JBUrATEIS. _

Vuenuuecxuit axenepumenm, rabopamopuvie pabonl

HsMepenue yaenbHod TEMIOEMKOCTH.

Tema 3. Azpecamusie cocmoanuan eeuiecmea. Pazoevle nepexoosi

ITapoobpasoBanue U koHxeHcarus. Mcnaperue u xunenue. AGcomoTrHas u
OTHOCHUTEJNIbHAS BJAXHOCTHL Bo3Ayxa. HaceimeHHBIH mMmap. YaeneHas Temiora
napooOpa3oBaHya. 3aBUCUMOCTD TEMIIePaTyphl KUIIEHUs OT JaBIIECHHS.

Teépnoe Teno. Kpucrannuueckue u amopdHbIe Tena. AHM3OTPONU CBOHCTB
kpucramios. JKunakue kpuctaanel. CoBpeMeHHBIE MaTepHansl. [Inaenenue H
KpucTaJUIu3anys. Y AenbHas TelnoTa miasnennd. CyOonmumarnys,

YpaBHeHHUE TEMIOBOrO danaHca.

Texnuueckue yCTPOHCTBA W IPaKTUYECKOE INPUMEHEHHWE: THIPOMETp U
NCUXPOMETP, KAJIOPUMETP, TEXHOJOIUH NOJTYYeHHs COBPEMEHHEBIX MATEpHalIoB, B
TOM YHCJIe HAHOMAaTepUalloB, H HAHOTEXHOIOTHH.

Hemoncmpayuu

CroiicTBa HaCBILIEHHBIX 11aPOB.

Kumnenue mpr NOHUKEHHOM JABJICHUU.

Croco0sI M3MEepeHUsT BIAXKHOCTH.

HabnrofeHne HarpeBaHus U IIIaBAEHUA KPUCTAIUIMYECKOIO BELIECTRA.

HemoHcTpalys KpUCTaIOB.

Vuenuueckuti sxcnepumenm, nabopamopvie pabomol

M3mepeHne OTHOCUTENBHOH BIaKHOCTH BO3/LyXa.

Pazgen 4. DNeKTpoAMHAMHKA
Tema 1. Fnexmpocmamuxa
DnexkTpu3alMs Teln. DaekTpudeckuit 3apsia. Jsa BHOA JNEKTPHUIECKHX
3apanoB. IIpOBOAHMKH, AMMICKTPUKH W IONYNPOBOAHHUKH. 3aKOH COXPaHEHHs
SIEKTPHHEECKOTO 3apsaaa.
Biaumozeiicrsre 3apanoB. 3akod Kymona. ToueuHsI 3NeKTPUUECKHH 3apsial.
DnekTpuyeckoe 1ojie. Hanmpsk€HHOCTH  amekTpudveckoro mois. Ilpunium



CYNIEPIIO3HLIUH JNCKTPUUECKUX TMoyied. JIHHuKM HanpsokEHHOCTU 3NEeKTPHYECKOrO
noJs.

PaGora cmn  snekrpocratvyeckoro  nons. llotennuan.  PazHocTh
NOTCHUKANOB. 1IPOBOJHHKM W [JHUMIEKTPUKH B JJEKTPOCTATHYECKOM IOJIE.
JuanexTpudeckas MPOHUIAEMOCTb.

OnexTpogMKocTh. KoHIeHcaTop. DIeKTPOEMKOCTE INIOCKOTO KOHACHCATOPA.
DHEPrus 3apsyEHHOro KOHeHcaTopa.

Texumueckue yCTpONCTBa M IPAKTHYECKOE MPUMEHEHHWE: 3JIEKTPOCKOII,
JICKTPOMETP, IJIEKTPOCTATUUYECKAS 3all(MTa, 3a3€MIIEHHE 3JeKTponpubopos,
KOHIEHCATOP, KOTTMPOBANIbHbIN allapaT, CTPYWHEIA IPUHTED.

Hemoncmpayuu

YCTpoHCTBO M IPUHIMI AeHCTBUS 3NEKTPOMETPA.

BzauMoeicTBIe HA3IeKTPU3OBAHHBIX TENT.

DNEKTPHYECKOE TIOJIE 3aPSIKEHHBIX TEI.

ITpOBOAHKKH B 2MEKTPOCTATUUESCKOM HOJIE.

DneKTpocTaTHUecKas 3alliTa.

UdNEKTPUKHY B 3JIEKTPOCTATAYECKOM TIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT  IUIOIIAIu
IUTACTHH, PACCTOAHUA MEXKAY HUMH W JUBJIEKTPUUYCCKONH TPOHUTIAEMOCTH.

DHeprus 3apsKeHHOr0 KOHJIeHCaTopa.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomot

H3mepeHHe 31eKTPOEMKOCTU KOHASHCATOpa.

Tema 2. ITocmoannsvtis arexmpuyeckuii mox. Toxu ¢ paznuunsix cpedax

DASKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHUS JJEKTPUUECKOTO TOKA.
HcTtounnku Toka. Cuna Toka. [1ocTOSHHBEIH TOK.

Hanpsoxkenuve. 3akon OMa 11 ydacTKa eli.

DNEKTPUYECKOE CONPOTUBICHUE. Y JAETBHOE COMPOTUBIICHUE BEIECTRA.
TlocneoBaTenbHOE, ApalIeNbHOE, CMELIAHHOE COeIHHEHHE POBOJAHUKOB.

Pabora osnexrpuueckoro Toka. 3akoH JDkoyns—Jlenna. MownocTs
JNEKTPUYECKOIO TOKA.

DNEKTPOABIXKYINAS CHJIa U BHYTPEHHeEE COIIPOTHUBIECHME HCTOYHHKA TOKA.
3akoH OMa jy1g NoaHOM (3aMKHYTOH) anekTpudeckoi 1ienn. Kopotkoe 3aMeIkanue,

ONEKTPOHHAs  TPOBOAMMOCTE  TBEPOBIX  METAIOB.  3aBHCHMOCTD
COTIPOTHBIEHHS. METAJUIOB OT TeMNepaTypbl. CBepXIpPOBOAHMOCTb.

DNEKTpUYECKUH TOK B BaKkyyme. CBOACTBA 3IEKTPOHHBIX ITYYKOB.

[Tonynpoeoauuku. Co0cTBenHas H NpUMECHasT  IIPOBOJUMOCTE
nonynpoBojHuKoB. CBoleTBa p—n-nepexoza. [lonynpoRoAHHKOBEIE IPHOOpPEI.

DNeKTpUYeCKMH TOK B  pacTBOpaxX M paciilaBaX  BIICKTPOJUTOR.
DNeXTPONUTHYECKas Jucconganus. DIeKTpoIus.



Onextpudeckuil Tok B rasax. CaMOCTOATEAbHLI M HECAMOCTOATEIbHbIN
paspsaa. Monnus. [liasma.

Texunyeckrie ycTpoicTBA ¥ NPAKTHYECKOE TPUMEHEHHE: aMIIepMeTp,
BOJNILTMETP, pPEOCTAT, HCTOYHUKM TOKa, 3NEKTPOHAIpeBaTelbHble NpHUOOpHI,
3MEKTPOOCBETUTENBHBIC IPUOOPEL, TEPMOMETP CONPOTURIEHUS, BAKYYMHBIH AMOJ,
TEPMHUCTOPB! U POTOPEIUCTOPHI, MOTYITPOBOAHUKOBBIN U0, TalbBAHUKA,

Hemoncmpayuu

W3MmepeHue CUbl TOKA U HATIPAKEHHS.

3aBUCUMOCTE CONPOTUBICHHS LHJIMHAPWYECKUX TPOBOJAHUKOB OT [UIHHBI,
IO U TIONEPEYHOro ceYeHus U MaTeprala.

CMmemanHoe coeJMHEHUe NPOBOHHUKOB.

[IpaMoe wu3MepeHUe NEKTPOABUXKYIEH cunbl. KopoTkoe 3aMbBIkaHue
rajJbBaHWYECKOTO 3JIEMEHTa U OLEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTL COMPOTHRICHNS METAIIOB OT TEMIIEPaTyPhL.

[TpoBOAUMOCTE NEKTPONHTOB.

HckpoBoil paspsia U IPOBOAUMOCTE BO3yXa.

OaHOCTOPOHHSIS MPOBOAUMOCTE AHOAA.

Vuenuuecxuii sxcnepumenm, rabopamoprvie pabomol

HM3yyeHHe cMEIIAaHHOTO COeAHHEHHS PE3UCTOPOB.

VIsMepeHue 3MeKTPOABHKYLUEH CHIIBI MCTOYHHKA TOKA M €T0 BHYTPEHHETO
COTIPOTHBIICHUS.

HabmoneHue anektponusa.

MexnpeaAMeTHbIE CBA3H

Hayuenue xypca Qusukum 0azoBoro yposHsa B 10 knacce ocyumecTBigercs ¢
Y4ETOM COACPXXAaTeNbHBIX MEXKIIPEJMETHLIX CBA3E€H € KYpCaMH MaTeMaTHKH,
OMOJIOrMH, XUMHY, reorpadry ¥ TEXHOTOTHH,.

Mexcnpedmemnvie nouamus, CBA3AHHBIE ¢ U3YYEHHUEM METOJOB Hay4HOIro
[Mo3HAHMS: sBJeHHe, HayuHbld (akr, rumnoresa, (PU3MUECKas BEIUYHHa, 3aKOH,
TeopHsl, HAONIOIeHNEe, IKCIIEPUMEHT, MOJICTTHPOBAHIE, MOAENb, H3MEPEHUE,

Mamemamuxa: pelleHHe CHCTeMBl YpaBHEHUH, JMHeHHas QyHKIMA,
napa6ona, runepbona, X rpadHKU U CBOHCTBA, TPUFOHOMETPHYECKHE (YHKIIMK:
CHHYC, KOCHHYC, TAHTeHC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHIECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCH KOOPIHHAT, CIIOKEHUE BEKTOPOB.

Buonozus: MexaHU4ecKoe ABVIKEHHWE B XKHBOH mpHpone, nudpysus, ocMoc,
Tens1000MeH >KMBLIX OPraHU3MOB (BUABI TEILIONEpeNadu, TEINIOBOE PAaBHOBECHE),
JNIEKTPUYECKUE SBICHUSA B )KUBOU IIPHPOJE.

Xumus: JTMCKPETHOE CTPOeHUe BELIeCTBA, CTPOEHUE aTOMOB U MOJIEKY, MOJIb
BellecTBa, MOJIAPHAs Maccad, TEMJIOBble CBOHCTBA TBEPIABIX TeN, XHIKOCTER H



ra3oB, JJICKTPUYCCKHE CBOWCTBA METANUIOB, IEKTPOJUTHYECKAS JTUCCOLMALUS,
ralbBaHUKA.

leozpagpus.; BNaxXHOCTh BO3MyXa, BETPHL, HapoMeTp, TEPMOMETP.

Texrnonozun: mpeobpa3zoBaHHe JABWKEHHH C MCIONb3OBAHMEM MEXAHH3MOB,
Y4ET TpPeHNs B TEXHHUKe, TMONWHIHAKM, HCIONB30OBAHHE 3aKOHA COXpaHEeHHMsI
VMIIylIbca B TeXHHKe (pakera, BOBOMET M HpPYyrue), ABHTATENb BHYTPEHHETO
CropaHus, rapoBas TypOHHa, ObITOBOM XONONUIBHUK, KOHAMUMOHEDP, TEXHOIOIUH
MOJy4eHUs] COBPCMEHHBIX = MATepHaloB, B TOM HYHUCIE HAHOMATEPHANIOB, W
HAHOTEXHOJIOIHH, BJIEKTPOCTATHYECKAS 3aLIMTa, 3a3eMIICHHE 3NEKTPONpHGOpOB,
KCEepOKC, CTpYHHBIN IIPUHTED, 3NEKTPOHAIrpeEBaTeNbHbIC pUdOpEI,
3MEKTPOOCBETUTENBHEIE NPUGOPEI, TaJEBaHHKA.

11 KJIACC

Pazzen 4. dnekTpoAHHAMHKA

Tema 3. Maznumnoe noie. nexmpomazHumnan UHOyKYUs

IlocrosHHele  MarduTel.  B3auMolelicTBHE  [TOCTOSHHBIX  MATHWTOB.
MarnutHoe 1one. Bexktop MarHMTHOH uHAYKUMH. [IpHHUMN CyNepro3uINH
MarHuTHeIX nojiei. JInHuy MarHuTHOW uHAyKiwH. KapTuHa nUHMN MardHuTHOIl
HHAYKLHH [OJIst HOCTOSHHBIX MArHUTOB.

MarHuTHoe 1ojle NIPOBOAHMKAZ ¢ TOKOM. KapTuna AuHHE WHIyKIHMH
MarHUTHOTO ITOJIA AJHHHOTO MPSMOTO TMPOBOJHHKZ W 3aMKHYTOTO KOJBLEBOIO
MPOBOAHKKA, KaTyIKK ¢ ToKoM. OmbIT Jpctesia. B3sauMoaelicTBre IPOBOIHUKOR C
TOKOM.

Cuna Amrepa, €€ MOIy/b U HaNpaBleHHE.

Cuna JlopeHua, € MOIynb U HanpasieHue. [[BHXeHue 3apsKeHHOH 4aCTHII]
B OJJHOPO/JHOM MarHuTHoM rnoste. Pabora cumsl Jlopenna.

slBneHHe 9JIEKTPOMArHMTHOH MHAYKNMU. IIOTOK BEKTOpa MArHUTHOM
MHAYKIMH. OAEKTPOJABMIKYIIAA CHIAa MHAYKIMH. 3aKOH 3JIeKTPOMAarHUTHOM
naAyKuun Papanest.

Buxpepoe sneKTpudeckoe nosie. IIEKTPOJBIDKYIIAs CHIa WHAYKUHH B
IPOBOJHMKE, ABHKYIIEMCA I1OCTYIATENIbHO B OTHOPOJAHOM MAarHHTHOM IIOJE.

[Tpasuno Jienna.

HUungykruHocTs.  fIBNeHWe  CaMOUHIAYKUUH. DASKTPOABHXKYLIAS  CUIA
CAMOWHYKIUH.

DHeprust MarHUTHOTO MOJIA KATYIHKH ¢ TOKOM.

DNEeKTPOMAarHUTHOE MOJIe,

Texnu4eckue ycTpoHcTBa U NpPakTHYeCKOe TPUMEHEHHE: ITOCTOSHHBIE
MaruThl, JJIEKTPOMATHHUTEI, JJIEKTPOABHUIaTelb, YCKOPUTENH 3JeMEHTApHBIX
YACTHI], HHAYKI{HOHHAS TIEUb.



Lemoncmpayuu

OnwiT 3pcTena.

OTKNOHEHHE NEKTPOHHOTO MTyYKa MATHHTHEIM ITOJIEM.

JIMHMM UHYKIUHM MArHATHOTO TEOJIS.

BsauMonaeiicTBUe ABYX NPOBOAHHUKOB € TOKOM.

Cuna Ammepa.

Jeiicteue cuisl JIopeHila Ha HOHBI 3JIEKTPOIMTA.

ABneHue 3neKTPOMarHUTHON HHAYKIUH,

IIpaBuno JleHua.

3aBHCUMOCTDE JJIEKTPOABMXKYLIEH CHIIBI HHAYKUHHM OT CKOPOCTH H3MEHCHUS
MarHUTHOTO TTOTOKA.

SIBneHue cCaMOUMHAYKITHH,

Yuenuueckuti sxcnepusenm, rabopamopnsie pabomuot

M3y4yeHue MarHUTHOTO OJS KaTYLIKH C TOKOM.

HccnenoBaHue JeiCTBUA MOCTOSHHOTO MarHUTA HA PAMKY C TOKOM.

HccnenoBanne SBIEHUS 31EKTPOMArHUTHOW UHTYKLIHH.

Paznen 5. Kosebanus v BOJIHBI

Tema 1. Mexanuueckue u 31ekmpomazHumHble Koaebanus

Konebarensnas  cucrema. CBobOoauHble  MexaHWYeCKHe  KoseOaHMS.
['apmonnveckue xonebanwsi. IlepHon, uactora, aMImuTyaa u asa KoneGaHuil.
[Ipyxnuuplit MadTHHK. MaTemaTinueckuii MasATHHK. YpaBHEHHE FapMOHMYECKIX
konebGanuii. [TpeBpalienue sHEPruy NpU rapMOHUYECKHUX KOJEOaHUSIX.

KoneGarensuerii koHTYp. CBOOGOOHBIE 3NEKTPOMATHUTHBIE KOAeGaHUS B
HeaTbHOM KoJIeOaTeNbHOM KOHType. AHANOrMd MEXKAY MeEXaHHWYECKHMH U
3JICKTPOMarHUTHRIME KollebaHusamu. PopMyna TomcoHa. 3akoH coxpaHeHHs
3HEPTHH B HACAIBHOM KOJe0aTeNbHOM KOHTYpE.

IIpencTaBneHHe 0 3aTyxarOHMX KoNeOaHWAX. BEIHYX/eHHbIE MeXaHUYeCKHe
kojcOanus. PezonaHc. BeIHY X IeHHBIE 3€KTPOMarHUTHbIE Konebanus.

IlepemeHnbli  TOK. CHHYCOMIANBHBIA TIepeMeHHBI TOK. MOUIHOCTE
INEPEMEHHOIO TOKAa. AMILUIUTYJHOE H JeHCTBYHOIIEe 3HaUeHWe CUJIbI TOKa H
HanpsKEHU.

Tpancdopmarop. IlporseoacTso, nepenaua U NOTpeONEHHE IESKTPUYECKOI
3HEPIrHH. DKOJIOTHYECKNE DUCKH IPU MPOM3BOJCTBE 3JeKTpo3Hepruu. Kymprypa
MCIOJBb30BAaHKA HIEKTPOIHEPTHU B NOBCETHEBHOM JKU3HH.

TexHHueckue yCTpoICTBA M NpPakTHYECKOE IMPUMEHEHME: 3JIeKTPHYSCKUH
3BOHOK, F'€HEPaTOp MEPEMEHHOr0 TOKa, JIMHHM IeKTponepeaay.

Hemoncmpayuu

HccnepoBanne mnapamMeTpoB KonebaTeNnbHOM CUCTEMBI (MPYXXKUHHBIA Wid
MaTeMaTHUYeCKUHA MasTHUK).



Habnronerve 3aTyxaromux xonedanuil.

HccnenopaHue cBoiCTB BEIHYKJICHHBIX KoneGaHuUit.

Habmonenue pezonanca.

CB0oOOHBIE 2NEKTPOMATHUTHLIE KOJTeOaHus.

OcumiutorpaMme! (3aBUCHMOCTH CHJIBL TOKA U HATIPSOKEHUA OT BpEMEHHU) JUTs
3NEKTPOMATHUTHEIX KosieOaHuii.

PesoHaHC 1pH MOCNENOBATENIBHOM COCIVHEHHH PpE3MCTOpa, KaTYUIKH
UHAYKTUBHOCTH U KOHAEHcaTopa.

Mogens MTUHUYK 3IEKTPONIepEaaYH.

Yuenuueckuu skenepumenm, nabopamopnote pabonut

HccnenoBanne 3aBUCHMOCTH NEPHOAA MalbIX KONeOaHui Ipy3a Ha HUTH OT
JATTHHE] HUTH U Macchl Tpy3a.

HUccnegoBaHHe INEpEeMEHHOTO TOKa B IENH U3 NOCAENOBATENLHO
COSAMHEHHBIX KOHJAEHCATOPA, KATYLLKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31€KMPOMAZHUHDLIE G0/THbI

Mexanuyeckre BONHBI, YCI0BUA pacnpocTpareHus. Ileprod. CxopocTs
pacupocTpaHeHus ¥ JanvAa BOJHBEL IlonepedHble W NPONOJBHBIE  BOJHEL
WurteppepeHnus ¥ AUPPaKLusg MEXaHHUECKHX BOJIH.

3Byk. CxopocTs 3ByKa. 'poMKocTs 3Byka. Bricora Tona. TeMOp 3ByKa.

DJIEXTPOMArHUTHEIE BOJHBL YCIOBUS U3NYHYEHHS 3NIEKTPOMATHHTHEIX BOJIH.
Bzaumuas opuenTtauus sekropos E, B, V B anextpoMaruutHo# BonHe. CsolicTBa
3NMEKTPOMArHUTHEBIX BOJIH: OTP@&XEHNE, [IpeJIoMIEeHUE, MONApH3alys, Audpaknus,
vHTepdepeHusA. CKOPOCTh 3/1eKTPOMATHHTHBIX BOJTH.

[Ikana >a¢KTPOMAarHUTHRIX BONH. [IpuMeHeHUe 3JIEKTPOMArHMTHBEIX BOJH B
TEXHUKE U OLbITY.

IIpuHIKIB paaUOCBsI3H U TEICBRACHUA. PaavoaoKaus.

INEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe bl

TexHuueckne YCTPOHCTBA M MPAKTU4ECKOE MPUMEHEHHE: MY3bIKAILHEIE
HMHCTPYMEHTBI, YABTPA3ByKOBas JHArHOCTHKA B TEXHUKE W MeEAVLIMHE, paznap,
pPajONIpHEMHHK, TENEBU30D, aHTeHHa, TenedoH, CBU-neys.

Lemoncmpayuu

Ob6pas3oBanue ¥ pacnpocTpaHeHHe NIOTIEPEYHBIX U NMPOJICILHEIX BOJH.

Konebmonieecs Teno kax UCTOYHUK 3BYKA.

HabnioneHue oTpaxXeHus U NpeNOMIIEHIA MEXaHUYECKUX BOJTH.

Habmopnenue untepdepeHd 1 TU(QPaKIHY MEXaHUUECKUX BOJTH.

3BYKOBOH pe30HAHC.

HabGnioneHue cBsi3M TPOMKOCTH 3BYKA W BBICOTBI TOHA C aMIUTHTYIOH U
4acTOTON KonebaHuii,



HccremoBanue  CBOMCTB  ONEKTPOMATHHTHBIX — BOJH:  OTpaeHwe,
NPENOMIEHHE, ICNAPU3aLNd, AUPpakuys, HHTePhEepeHIH.

Tema 3. Onmuxa

eomerpudeckas onrtuka. IIpsMosuHelHoe pacnpocTpaHeHHE cBeTa B
oJHopolHon cpeae. JIyu ceta. Toueunslit HCTOUHUK CBETA.

OrpaxenHe cBeTa. 3aKOHBI OTpaxkeHus cBeta. Iloctpoenne n3obpaxkenuit B
ILIIOCKOM 3epKale.

IIpenomnenne cBeTa. 3aKOHBI NPENOMJIEHUs ¢BeTa. AOCOIOTHBII TOKA3aTENb
npenomieHus. IlonmHoe BHyTpeHHee oTpaxeHHe. [IpemenbHBIR Yron NOJHOTO
BHYTPEHHETO OTPaKECHUS.

JAucnepcus ceeta. CinoxHBIN cocTaB Oenoro ceera. L[ser.

Cobuparomme u pacceMBaroliue JuH3BL. ToHkas JjwmH3a. PoKycHOe
paccTosHHE W ONTHYECKass Cuiia TOHKOM NHMH3bl. [locTpoeHHe usobpaxenuii B
COOMpAaIOIINX M PacCeMBaIOLMX JHH3aX. PopMyna TOHKOH JAHH3LL. YBeiludeHHe,
JaBaeMoe JINH301H.

IIpenens! IpUMEHUMOCTH T€OMETPUISCKOIM OIITHKH.

Bonuosass ontuxa. HMurepdepenuus ceera. KorepeHTHble HCTOYHHKH.
Ycnoeus HaGnofeHMs MaKCUMyMOB M MHHHMYMOB B HHTep(epeHUHOHHOI
KapTUHE OT ABYX CHH(A3HLIX KOTePEHTHBIX HCTOUHUKOB,

Hudpaxoust ceera. JludpaximoHHas pewdTka. YCIoBHEe HaGIIOAeHUS
TIaBHBIX MaKCUMyMOB [pPH IIafeHWd MOHOXPOMATHYECKOro cBeTa Ha
AudpaKIHIOHHYIO PEILETKY.

IMonspuzamnus cBera.

TexHuyeckne ycTpoiicTBa M IpaKTHYECKOE IIPUMEHEHHWe: O4YKM, JIyIIa,
(doToanmapar, NPOEKIIMOHHBIA armapar, MUWKPOCKOI, TeNeCKON, BOJOKOHHAS
OTITHKA, AU(GPaKUHUOHHAS pell&TKa, NOISPOrI.

Lemoncmpayuu

TIpsaMonuHEHHOE pacnpoCcTpaHeHHE, OTpaXeHWe U MpPeNoMIEHHE CBETa.
Ontuueckre npubopsl.

TTonHoe BHyTpeHHee oTpakeHue. MoJiens CBETOBOAA.

HccnenoBanue cBOHCTB H300paxeHuli B IHMH3aX.

Mopenu MUKPOCKOTIa, TENECKOTA.

Habnroaenue uatepdepeHiivu cBeTa,

Habmronenne gudpakuuu cera.

Habniopenue gucnepcuu cBeTa.

IlonmydyeHue cuekTpa ¢ TOMOUIBK) TIPU3MEL.

[Tonydenre crexTpa ¢ NOMOLIBIO UG PAKIIMOHHON PEIIETKY.

Habmoaenue nonspusauuy ceera.

Vuenuueckuii sxcnepumenm, nabopamoprsle pabomvi



M3mepeHue mokasareis IpeIoMIeHAS CTeKITA.
HccnenosaHue CBOMCTB U300payKeHH B THH3aX,
Habnronenue nucnepcru ceera.

Pazgen 6. OcHOBBI cieliHAJIbHON TEOPHN OTHOCHTEIBHOCTH
I'panunsl  IPUMEHWMOCTH  KNAcCHYecKOW — MexaHWkd.  Ilocrynarst
CIICHHANBHOA TEOPHM OTHOCHTEIBHOCTU: MHBAPUAHTHOCTH MOJYNS CKOPOCTH
CBETA B BaKyyMe, TIPHHIIUN OTHOCUTENIBHOCTH DUHINTEHHA.
OTHOCHTEJIEHOCTE OJHOBPEMEHHOCTH. 3aMe/UIeHHe BPEeMEHH K COKpAIEHUE
JUTHHBI.
JHeprus U UMIYJIBC PESITUBUCTCKON YACTHIIEL.

CBs13b MACCHI C 9HEPrHed U UMITyJIbCOM PEISTUBUCTCKON YaCTULBL. DHEPrius
TIOKOA.

Pazgen 7. KBanToRas pusuka

Tema 1. Inemenmpl K6AHMOBOH ONMUKI

®otonsl. Popmyia Inanka cBs3u 3Hepruy GOTOHA C €ro YacTOTOH. JHeprus
U MMIIYJIbC (POTOHA.

OtkpeiTie u uccaenosanue doroaddexra, Oneithl A. I'. Cronerosa. 3aKoHbI
(oroaddexra. YpapHenue JitHmreitHa ana Qoroddbexra. «KpacHas rpaHuma»
toroadpdexTa.

Hasnenue ceera. Onwrtet [1. H. Jlebenena.

XUMUUECKOe JIEHCTBUE CBETA.

Texnauueckue ycTpoiicTBA ¥ MPAaKTHYECKOE TPHMeHeHHe: (OTOIEMEHT,
dhoTOAATUMK, CONIHEHHAA DaTapes, CBETOTUOL.

Lemoncmpayuu

®oTo3dQ ekt HA YCTAHOBKE ¢ IIMHKOBON ITaCTHHO.

HccnepoBanne 3aKoHOB BHEIIHETO GoTosddexTa.

Caeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwitTel Pezepdopra no paccesHuio ¢ -UacTHIIL.
[lnanerapuas Moaens atoma. [loctymatst bopa. ManydeHWe W [roriomeHue
(DOTOHOB TIpM HEpexoAe aroMa C OJHOrO YPOBHS 3HEPrud Ha Apyroi. Buast
criekTpoB. CiekTp YpOBHEH 3HEprUd aToMa BOAOPOIA.

BonroBeIe cBolicTBa Hactull. Bonubl ae bpoiinsa. KopnyckynspHo-BolHOBOH
JYaIu3M.

CHOHTAHHOE ¥ BEIHYXXJICHHOS HINYICHHE.

TexHUUeCKHE YCTPONCTBA M IIPaKTHYECKOe TIPHMEHEHHE: CIEKTpadbHBINR
aHaJn3 (CIEKTPOCKOIT), JIa3eP, KBAHTOBBIM KOMIIBIOTED.



Hemoncmpayuu
Mogens onwita Pesepdopaa.
Onpeznenenue IIMHBI BOTHEI Ja3€pa.
Habnroaenne mnHeHYaTHX CHEKTPOB H3Ny4YEHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopruie pabomu:
HaOnroneHue nuHeHYaTOrO CeKTpa.
Tema 3. Amomnoe aopo
OKCTIePUMEHTRI, JOKA3BIBAIOLIME CIOKHOCTh CrpoeHus siapa. OTKpBITHE
pagnoaktuBHocTH.  Oneitel  Pesepdopaa 1o onpemeneHH0O  cocTaBa
PaIMOAaKTHBHOrO u3ayueHus. CpolictRa anbda-, OGera-, ramMma-u3nydeHUs.
BrnusHue panroakTHBHOCTH Ha JKHMBbBIE OPTaHU3MEL.
OTkpeITHe npotoHa M HelTpoHa. HyknoHHas mopens sapa IeiizenGepra—
HBanenko. 3apsaz snpa. Maccosoe uncio sapa. M3oTomnst.
Anbda-pacnan. ONeKTpOHHBIH W HO3UTPOHHBIN Gera-pacmazn. [ amma-
H3y4YeHue. 3aKOH paJHOaKTHBHOIO pacnaja.
DHepTrus CBA3U HYKIOHOB B si/pe. SlnepHrie cunbl, Hedekt Maccs! aapa.
Anepuele peaxuun. JleneHue U CHHTES siiep.
Anepubiit peaxrop. TepmosinepHslii cunte3. [IpoOieMsl U nepcrneKTUBHI
AAEPHON SHEPreTUKH. JKOJOTHYECKHE aCNCKTH AAEPHON SHEepreTHKY.
JneMeHTapHble YacTAUbl. OTKPRITHE MO3HTPOHA.
MeTozbl HaOMOAEHNS H PerUCTPaLMH 3NIEMEHTAPHBIX YACTHI,
{DyHnaMeHTanbHbie B3aumoaeicTBId. EqnncTBO du3ndeckoll KapTHHBI MUpa.
Texuuueckne ycTpoiicTBa U NpakTHHECKOE NIPUMEHEHHE: HO3HUMETP, Kamepa
BunbcoHa, saepHBIi peakTop, aToMHag Gomba.
Hemoncmpayuu
CUHETYUK MOHUBUPYEOIIUX YACTHII.
Yuenuuecruil axcnepumenm, nabopamoptele pabonivi
VccnepoBanue TpeKoB HacTUl (O rOTOBBIM (OTOTpadUsiM).

Pazpnen 8. JiieMeHTBI aCcTPOHOMHH H ACTPOPUINKH

OTalbl pa3BUTHA acTpOHOMHH. [IpHKNanHoe U MHPOBO33PEHYECKOE 3HAYEHHE
ACTPOHOMMH.

Bun 3s&3gHoro Heba. Co3Be3nud, spkHe 3BE31bI, IUIAHETHI, UX BHIHMOE
ABH)KEHHE.

ConneuHas cuctema.

Comuue. ConHeunas axTUBHOCTb., McTouHuk sHeprum COnHIUA U 3BE3L.
3BE37IBI, UX OCHOBHEBIE XapaKTePUCTHKU. JlMarpamMma «cIleKTpalbHBIH Knacc —
CBETHMMOCTE». 3BE3/Bl IVIABHOH MNOCIEROBATENBHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTE» JUIsl 3BE31 IVIABHOH MNOCISHOBaTENbHOCTH. BHYTpeHHee CTpocHHe



3p€34. CoBpeMEHHBIE NPEACTABICHUS O NPOMCXOKIEHUMH U 3Bomonud CoNnHua u
3BE3/1. DTalB! KU3HU 3BE3 .

Mneunsiii Ilyte — Hawa [anaktuka. Tlonoxenue u asmxenne ConHUA B
l'amaxtuke. Tunbsl ranakTuk. PaguoranakTuky U KBasapsl, YEpHbIE ABIPH B SApax
raJaKTHK.

Bcenennas. Paciupenue Beenennoii. 3axon Xa66na. Pazberanue ralakTuk.
Teopus bonemoro B3peiBa. PenukToBoe U3ayyeHuUe.

Macinrabnas crpykrypa BeenenHoil. MeraranaxTuxa.

Hepeménnrie npobneMs: aCTPOHOMMUH.

Yuenuueckue nabnwoenus

Habnronenns HEBOOPYXKEHHBIM IM1a30M C HCIIONB3OBAHUEM KOMITHIOTEPHBIX
MPUIOKEHUH JUTA ONPENENeHns MONOKeHHsT HeDECHBIX 0OBEKTOB HA KOHKPETHYIO
JatTy: OCHOBHEIE CO3Be31ud (CeBEPHOro MONYIIAPHS U SPKHE 3BE3/bI.

HaGmoaenus B Teneckon Jlywsl, mnaner, Mneunoro Iytn,

O6ob0marouree noBTOpEHHE

Ponb ©H3MKM U acTPOHOMHM B 3KOHOMHYECKOM, TEXHONOIHYECcKOH,
COLHANBHON U 3THYECKOH chepaX AeATENBHOCTH YeNOBeKa, PONb U MECTO (PHIHKH
1 aCTPOHOMHH B COBPEMEHHON HAayYHOH KapTHHE MUPA, POib QU3HIECKOH Teopuu
B (OpMHpOBAaHUHM TpEACTaBIEHHH o0 GU3MUIECKOM KapTHHe MHpa, MECTo
¢u3MIECKON KapTUHEI MHpPa B 0BIIEM PALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABICHUH O IIPUPOJE.

MexnpeaAMeTHBbIE CBSI3H

Msyuenne Kypca ¢usukd 6a30Boro ypoBHS B 11 kJlacce OCYHIECTBISETCH C
yIETOM COAEPKATENEHBIX MEXKIPEAMETHBIX CBS3ed ¢ KypcaMH MAaTEMATHKH,
OHONMOTHH, XMMHH, Teorpapuu ¥ TEXHOJIOTHH.

Mesenpedmemnoie nonamus, CBAI3aHHBIE C H3YUCHWEM METOJOB HAYWHOTO
[O3HAHMUSA: SBIEHUE, HaydyHBIH ¢akTt, runoreza, (PU3WYECKas BeIHYHHA, 3aKOH,
TEOpH s, HAbMIOAeHHE, SIKCNEPUMEHT, MOASTIMPOBaHUE, MOENb, U3MEPEHHE,

Mamemamuxq: pelleHHE CUCTEMBl ypPaBHEHHH, TPHIOHOMETPHYECKUE
GYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHYECKOE
TOXJIECTBO, BEKTOPHl U MX IPOEKIMH Ha OCH KOOpDAMHAT, CIIOXKCHHE BEKTOPOB,
NPOU3BOAHBIE 3JEMECHTApHbIX (YHKIMHA, OpU3HaKu INOJOOHS TPEeYroJbHHUKOB,
OTpeesICHHE IUOLIANN IIIIOCKUX GUryp U 00BEMa Tell.

Buonoeus: amexkTpUYecKue SBICHHS B JKHBOH TIpUpoje, KojebaTenbHEe
JABHXKEHUSA B XUBOH Npupojie, OITHYECKNE ABIEHUA B XUBOH IpHpoJe, AciicTBHE
panuanuM Ha XKUBble OPraHU3MEL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPHCTAIIMYECKAS CTPYKTYpa TBEPIBIX
T€l, MEXaHM3Mbl O0pa3oBaHMA KPHUCTANIMYECKOH PeII&TKH, CIeKTPadbHBIN
AHAIN3.



lTeozpaghus: ™MarHuTHBIE TIONIOCA 3eMIHM, 3aleXW MarHATHBIX DY,
doTocEEMKA 3eMHOH IIOBEPXHOCTH, NPECKa3aHue 3eMIETPACEHHIA.

Texnonoeus: NUHUM DAEKTpoNepenad, TeHepaTop IEPeMEHHOIN0 TOKa,
JNMEKTPOJBHTATENE, WHIYKIHOHHAS I1€4b, pajap, PaavCTIpHEMHUK, TENeBU30D,
anTeHHa, TenedoH, CBYU-meyb, NMpOeKLMOHHBIA anmapaT, BOJOKOHHAA OITHKA,
coyHeYyHas batapes.



ILTAHUPYEMBIE PE3YJBTATBL OCBOEHHUA IIPOIPAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBUIEI'O OBPA30OBAHUSA

Ocpocune yueOHOro mpeamera «®Pu3mka» Ha YpPOBHE CpeAHero oblero
obpa3oBaHus (0a30BbI YPOBEHB) AOIKHO OBECTICUUTH MOCTIDKEHHE CIIEAYIOIINX
JIRYHOCTHBIX, METANPEAMETHRIX H MPEAMETHBIX 00pa30BaTeNbHBIX Pe3yNbTATOB.

JJUHHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro nmpeaMera « DU3HKa» AOMKHBL
OTpaxaTb [OTOBHOCTb M CIIOCOOHOCT: OOYYAIOIIKUXCA PYKOBOACTBOBAThHCH
cOpPMHUPOBAHHOI BHYTpPeHHeH MMO3UNNeHd JMYHOCTH, CHUCTEMOH IIGHHOCTHBIX
OPHEHTALMK, IIO3UTHBHEIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHX
TPAJMIIMOHHBIM LEHHOCTSIM POCCHHCKOro o0llecTBa, pacIlMpeHHe XHU3HEHHOTO
ONbITA U ONBITA ACITEJBHOCTH B IMPOLECCe PEeali3alyM OCHOBHBIX HalpaBIeHHEH
BOCIUTATENBHOH ASATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpasknaHCKOr0 BOCMIUTAHUSR

chOpMHUPOBAHHOCTD I'PAXKAAHCKON MO3HIMH 00yUJAIOErocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIeHa poccuiickoro obiecTna;

NMPUHATHE  TPAIWLUOHHBIX  OOILICUETIOBEUECKUX  TYMAHHUCTHYECKUX M
OEMOKPaTHYECKUX EHHOCTEHH;

T'OTOBHOCTb BECTM COBMECTHYIO JEATEILHOCTL B HMHTEpecax I'Pa¥AaHCKOTO
o01IECTBA, YIACTBOBATH B CAMOYIPABISHUU B 00pazoBaTeNLHON OpraHu3alim;

YMEHHUE B3aUMOJIEHCTBOBATE C COLMANBHEIMM HHCTUTYTAMH B COOTBETCTRBHH C
UX QYHKIUAMYU H Ha3HAYCHUEM,

TOTOBHOCTh K T'YMaHUTAPHOHN U BOJOHTEPCKOMR AESATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHHS:

c(OpMUPOBAHHOCTE poccuiickoi IPaXIaHCKOU HIESHTHYHOCTH,
MATPUOTH3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXXCHUSIM
pPOCCHICKUX YUERBIX B 00NACTH PH3NKU U TEXHUKY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO [IOBEICHUS;

CIOCOOHOCTE OIEHMBATH CHUTYAlMIO M MPUHHMATbh OCO3HAHHBIE pPEHIEHWS,
OPHEHTHPYAChE Ha MOpPAlbHO-HPABCTBEHHBIE HOPMBl U LIEHHOCTH, B TOM YHCJE B
JEeATENbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOIO BKIaJa B [IOCTPOEHUE YCTOHYUBOro Oyayiero;

4) 3cTeTHYECKOT0 BOCTIHTAHHSA:

JCTETHYECKOE OTHOIICHNE K MUDY, BKIIIOYas 3CTETHKY HayYHOI'O TBOPYECTBA,
npucyLuero $H3NYECKoil Hayke;



5) Tpya0BOTO BOCIIHTAHMA:

UHTEPEC K Pa3IM4HBIM chepaM NpOGEeCCHOHANBHOM AEATENLHOCTH, B TOM
YHCIIe CBA3AHHBIM C (U3MKON H TEXHHKOH, yMEHHe COBEepLIATh OCO3HAHHEIN BEIGOP
Oyaymel npoecCHy U peasu30BBIBaTh COOCTBEHHEIE JKU3HEHHBIE UIAHDL,

TOTOBHOCTL U CIIOCOOHOCTE K 0Opa3soBaHUIO U caMOO0pa3oBaHuI0 B 061acTu
(PH3UKH Ha NPOTSXKCHUY BCe U3HHU,

6) 3K0JOrHYeCKOro BOCHTAHMA:

cGopMHUPOBAHHOCTE 3KOJNOTHYECKOM KyJIBTYPhI, OCO3HAHME TIT00ANTLHOTO
XapakTepa SKOJIOTHYECKHX I1podiieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE ACHCTBHI B OKPYXXaiollleH cpefie Ha OCHOBE
3HAHUA LeNeH YCTONYUBOTO PA3BUTHS YeJIOBEUECTRa;

paciiupeHye OIbITd ACITENbHOCTH 3KONOTUUYECKONW HaNpaBlIeHHOCTH Ha
OCHOBE UMEIONIMXCS 3HAHUH Mo Pu3uKe;

7) HeHHOCTH HAYUYHOT O HO3HAHHA:

CHOPMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLICIO COBPEMEHHOMY
YPOBHIO Pa3BUTUs (QU3MUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAY4YHOH JEsTENbHOCTH, TOTOBHOCTE B IIPOLECCE
M3ydeHWs  (QU3MKM  OCYIIECTBISATh MNPOEKTHYIO W HCCIEHOBATENBCKYHO
JEATENBHOCT MHAUBHAYAILHO H B TPYIIIIE.

METAHPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeAbLHbIE YHUBEPCAJbHbIE YieOHbIE elicTBHA
ba3oBbie JJOrHYeCKHE JeHCTBHSA:
CAMOCTOSITEJIBHO  (DOPMYJNHPOBaTE M AKTYaJM3HpOBATh  Npobuaemy,
paccMaTpHBAaTh €€ BCECTOPOHHE;
ONpelendaTh UEeHU MACSITENLHOCTH, 3a[1aBaThb MapaMeTpbl M KPUTEPHU UX
JOCTHXXEHHUS;
BBIABJIATE  3aKOHOMEPHOCTH H  IIPOTHBOPEYHS B  pacCMaTpHBaeMBIX
(U3UUECKUX ABICHUAX;
pa3pabaThIBaTh MJIaH pelleHus npodieMsl ¢ y4ETOM aHalH3a UMEROLUXCS
MaTepHANBHBIX H HEMAaTEPHAIBLHEIX PeCypCoB;
BHOCUTH KOPPEKTUBSLI B AEATEILHOCTD, OLIEHUBATE COOTBETCTBUE PE3YIIBTATOBR
LENAM, OLEHUBATH PUCKHU ITIOCIIEACTBUH AESTEIILHOCTH;
KOOPIUHUPOBaTs M BBINONHIATE paboTy B  YCIOBHAX  peaNbHOro,
BHUPTYAIBHOTO U KOMOMHMPOBAHHOTO B3aUMOJIEHCTRIS,
Pa3BUBATE KPEATHBHOE MEIIIIEHHE NPU PELLEHMH XHU3HEHHBIX TpolieM.
Ba3oBble Hec/leAoBaTe/IbCKHE JIeHCTBHA!
BJIaJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEeBBIMH MOHATHAMH W METOAAMH
bU3NYIeCKOl HAYKH;



BJI2JETh HAaBBIKAaMH y4eOHO-UCCASNOBATENLCKONH W MPOEKTHON NeATETBHOCTH
B 001acTH (H3HKH, CMIOCOOHOCTBIO ¥ TOTOBHOCTHIO K CAMOCTOSATENLHOMY TIOUCKY
METOMOB PEIICHMs 3a7a4 (U3HUUECKOTO COASPKAHHUS, NPUMEHEHHIO Pa3IMUHBIX
METOJOB MO3HAHUS;

BIAJETh BUAAMU JEATCABHOCTH TI0 TIOJYYCHMIO HOBOrO 3HAHHA, €ro
MHTEPIIPETALMHE, MPEOOPA3OBAHUI0O U I[PHMEHEHHWIO B pPAa3iHYHBIX yYeGHBIX
CHTyalllAX, B TOM YHCIIE [IPY CO3OAHNN Y4¢OHBIX IPOSKTOB B OONACTH (PUIMKM;

BBISBISITE TIPUYMHHO-CACACTBEHHBIE CBA3H W aKTyaJIM3HPOBATh 3a/adqy,
BBIJBUIaTh THUIIOTE3Y €€ pelleHUs, HaXOAUTh apTyMEHThl g KOKa3arelbCcTBa
CBOMX YTBEDXK/EHUM, 3a1aBaTh NIapaMeTPhl U KPUTEPHH PeLUICHMUS;

AHAIM3UPOBATL IONYYEHHBIE B XOJAE PpelIeHHs 3aJauyd  pPe3yIbTAThI,
KPUTUYECKH OLIEHMBATh MUX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

CTaBHTb H (DOPMYJIMpOBaTE COOCTBEHHBIE 3aJavydl B 00pa3oBaTelLHOM
JesTeNBHOCTH, B TOM YUCIIE [IPH U3YICHUH (QU3HKH;

IaBaTh OLICHKY HOBEIM CUTYAlUsAM, OLIEHWBATEH MPHOOPETEHHEIN OIBIT,

YMEThb IIEPEHOCUTH 3HaHMg 1o GU3MKe B NPaKTHYECKYIO o0aacThb
KU3HEIEATEILHOCTH;

yMeThb HHTErPUPOBATE 3HAHUS U3 PA3HBIX MPEeIMETHBIX 00NIACTElH;

BBLAIBUTATE HOBBIE MIEH, IPEAIAraTh OPUTHHANIBHBIE ITOAXOABL H PellleHus;

CTABHUTH MPOOIEMEI U 3a7a4H, JOIYCKAIOLIUE aNbTePHATHBHBIE PEUICHUS.

PaGorta ¢ undopmanmeii:

BNafeTh HaBBIKAMH NONY4YeHHUA HH(POPMAIUHU (PH3HHUECKOTO COAEPKaHUS U3
HUCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTO4TENBHO OCYLIECTBISATH IIOWCK, AHANHU3,
CHCTEeMATU3ALHUI0 M HMHTEPIPETALMI0 HHOOPMAIMM pPa3IdYHBIX BHIOB H (QOpM
NpeACTaBIEeHHA;

OIIEHUBATH JOCTOBEPHOCTH HH(bOpMAaIH;

UCIIONB30BATh  CpefcTBa  HMHMOPMAUMOHHBIX W  KOMMYHUKALIHOHHBIX
TEXHOJIOIMM B pPELIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX
3agad ¢ cobmojieHneM TpeOOBaHUM DJPrOHOMHKH, TEXHUKM O6e30MacHOCTH,
TdrieHbl, pecypcocOepexkeHHs, TNPaBOBBIX W 3TUYECKUX  HOPM, HOPM
“H(pOpMaHOHHON 0e30N1acHOCTH;

CO3JaBaTh TEKCThl (PU3UYECKOrO COACPKAHHS B pPamIMIHBIX (opMmarax ¢
yuéTOM Ha3Ha4eHUs WHQOPMALUU U HENeBol ayTUTOPUH, BBIOUpas ONTUMANBEHYIO
(opMy TIpEICTARNEHUS U BU3YAIU3ALHY.

KoMMyHHUKATHBHbIE YHHBEpCaJbHble YdeOHbe AeficTBUA}
OCYIIECTBIATh OOLIEHHE Ha YPOKaX (PU3UKU U BO BHEYPOUHOH JEATENBHOCTH;
pacno3HaBaTh [OPEANOCBHUIKM  KOH(IMKTHBIX CUTyalUUMd ©  CMSIYaTh
KOHQUINKTBL,



pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS ¢ HCIONB30BAHHEM
S3BIKOBEIX CPEJICTB;

IOHUMATH ¥ HCIOJB30BaTh NPEHMYILECTBA KOMAaHAHON U MHIMBUAYaILHOW
paboTsr,

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX ACHCTBHH ¢ yu&€ToM oO1ux
MHTEPECOB ¥ BO3MOXKHOCTEH KaXIOTO YIeHa KOJUIEKTHBA,

NPUHUMATh LEJAHM COBMECTHOH  JEATeNLHOCTH, OPraHW3OBHEIBATH U
KOOPJAMHHUPOBaTh ACUCTBUS 1O €€ JOCTIKEHHWIO: COCTABNATL IUIaH JIEHCTBUIL,
pacnpedensTe poiM ¢ y4€TOM MHEHHil Y4acTHUKOB, 0OCYXKAaTh pe3ysbTaThl
COBMECTHOH paboOThI;

OLIEHHBAaTh KauecTBO CBOETO BKNIalla U KaXIOI0 YYacTHHKA KOMAaHJIBl B
OOLUMH pe3yapTaT NO pa3paboTaHHBIM KPUTEPHAM;

npeJyaraTh HOBBIE IIPOEKTHl, OLEHUBATH HIeHM ¢ M[O3MLUMKA HOBH3HEI,
OPHTHHATBHOCTH, NIPAKTHIECKOH 3HAYUMOCTH;

OCYLLECTBJIATEL IO3UTHBHOE CTpaTerdyeckoe MOBeJCHUE B Pa3MMYHBIX
CUTYaIMsX, IPOSBISATE TBOPUYECTBO ¥ BOOOpakeHHe, OBITh HHULIMATHBHBIM.

Pery/iiTHBHbIC YHHBEPCAJIbHEIE YueOHbBIE AelicTBHA
CamoopraHn3zanus:

CaMOCTOSATEIEHO OCYIIECTBISTE [O3HABATENbHYIO AEATENBHOCTH B 00NACTH
(GU3NKKH ¢ aCTPOHOMUM, BBIABIATH HPOOIEMEI, CTaBUTh H (OPMYJIHPOBATH
coOCTBEHHEBIE 3a1a4H;

CaMOCTOSTEIIBHO COCTABJIATh INIAH PELIeHHs PAcHETHBIX W KaYECTBEHHBIX
337134, [I1aH BHITIOTHEHHUS IPAKTHYECKOH paboThl ¢ Y4ETOM UMEIILHUXCS PECypCOB,
cOBCTBEHHBIX BO3MOXKHOCTEH U OpeANOYTeHUA;

JIABATh OLIEHKY HOBBIM CHUTYAIIUAM;

pacuIMpsThL paMKU yueOHOro npeaMeTa Ha OCHOBE JIMUHBIX MpeAnOYTeHHUI;

Jenarb OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha cebsd
OTBETCTBEHHOCTE 34 PEIICHUE;

OLICHUBATh NPHOOPESTEHHEIH OIBIT;

CMocoOCTBOBaThL (DOPMHPOBAHHID W MPOABICHUIO JpYIUUMH B oOnactu
(bU3KUKH, MOCTOSHHO IIOBBIIIATE CBOM 00pa3oBaTenbHbIi U KyJNbTYPHBIH yPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CUTYauUsiM, BHOCHTb KOPPEKTHUBBI B NEsATENBHOCTS,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEJIAM;

BlajeTh HABBIKAMH  IIO3HABATEJIBHOH  pedUieKCMM  Kak  OCO3HaHMUs
COBEpHIaeMBIX AeHCTBME ¥ MBICIUTENBHBIX I[POLECCOB, HUX pe3yJIbTaTOB U
OCHOBAHMHIM;

HCIIONB30BAaTh NPUEMEL pedieKCHH IS OLUSHKU CHTyalMH, BHI0Opa BEpHOro
peLlIeHuUS;



YMETh OLICHUBATh PHCKH H CBOECBPEMEHHO MPUHHMMATH pelIeHHs [0 HX
CHUKEHHIO;

NPHHUMATh MOTHBLI W apryMEHTBl JPYyTUX MPH aHAU3e Ppe3ylbTaTOB
OESITEIbHOCTH;

IIPHHUMATL CeOsl, IOBUMAsi CBOM HEAOCTATKYU U JIOCTOMHCTBA,

NPUHAMATE MOTHBHI M apryMeHTBl JAPYTHX TpH aHalu3e pe3yJNbTaToB
NEATETBHOCTH,

IIPU3HABATh CBOE NPABO W NPABO JAPYTHX HA OIIMOKH,

B npouecce QOCTIKEHHS JTHYHOCTHBIX PE3Y/IBTATOB OCBOEHMS IIPOTPAMMBb!
no QH3MKE A YPOBHA cpefHero obiuero obpasosaHus y o0YYArOHIMXCH
COBEpILICHCTBYCTCA SMOLMOHATBHBLA HMHTEIUIEKT, [peanonararmi
c(hOpPMUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOYAIOIIETO CIIOCOOHOCTD IOHMMATE CBOE 3MOLIHOHAILHOE
COCTOsIHME, BUJIETh HAINPABIICHNA Pa3BUTHS COOCTBEHHOM dMOIMOHANBHON chepkt,
OLITH YBepEHHBIM B cele;

CaMOpEryJIMPOBaHHUs, BKIIOUAIOIIEr0 CAMOKOHTPOJb, YMEHHE [PHHUMATH
OTBETCTBEHHOCTh 33 CBOE IIOBEeHHEe, CIOCOOHOCTh aJanTHPOBATLCH K
3MOILMOHAIBHBIM U3MEHEHHAM Y ITPOSABISATE TUOKOCTh, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEW MOTHBALUH, BKIIOYAIOWICH CTPEMICHHE K AOCTHKEHUI LEIH 1
ycliexy, ONTHMHU3M, HHULMATUBHOCTh, YMEHUE ACUCTBOBATH HCXOIA U3 CBOMX
BO3MOXKHOCTEH;

3MIIATHH, BKIOYAIOMIEH CTOCOOHOCTE MOHUMATH 3MOITHOHANBHOE COCTOSIHUE
ApyTUX, YYUTBIBATH €ro TMpU OCYIUSCTBICHHN OOIIeHHUsA, CnocoOHOCThL K
COUYYBCTBHIO U COIIEPEXKHUBAHUIO,;

COLMAJIBHBIX HABLIKOB, BKIIIOUAIOHIUX CITOCOOHOCTh BEICTPAUBATL OTHOIIIEHHS
C APYTUMH TIOABMH, 3a00THUTECS, IPOSIBISATE HHTEPEC U pa3speliaTh KOHMIMKTEL.

INPEIMETHDBIE PE3YJIBTATHI

K konuy ofydenus B 10 knacce npeaMerHble pe3ynbTaThl Ha 6a3oBoM
YPOBHE J0JKHBI OTPAXKaTh CPOPMUPOBAHHOCTb Y 00YHaIOIIUXCA YMEHHUIA:

JEMOHCTPUPOBATh HA IIpUMEpax polib U MecTO (U3UKU B (GOPMUpPOBAHUHU
COBPEMEHHON HAay4YHOU KapTUHBI MHpP4, B Pa3BUTHY COBPEMEHHON TEXHUKH H
TEXHOJIOTHM, B IPAKTHYECKON NEATEABHOCTHU JIIOALH;

YYUTBIBATH T[PaHMLBl [MPUMEHEHHs U3YYEHHbIX (UIMUECKUX ~MOIeNei:
MaTepUalbHas TOYKa, HHEpLHalbHas CUCTeMa OTCcuéTa, abCONOTHO TBEPIOE TEO,
U/CANBHBIN a3, MOACIH CTPOCHUS Ta30B, XUAKOCTEH M TBEPABIX TeJ, TOUYSHHbLH
JNEKTPHHEECKUH 3apsi/ NpU pelleHNH QU3MYECKUX 3a7ad;

pacrosHaBath (u3HuecKue sBIeHUs (MPOLECChl) H OOBICHATD UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJAPHO-KMHETHUYECKOH TEOpUM CTPOEHHs BEIIEeCTBA U



JICKTPOAMHAMHUKH.  PABHOMEPHOE U pPaBHOYCKOPEHHOE  MpPsMOIHHEHHOe
ABWXEHHE, CBOOOIHOE NAaJieHUE Tel, ABVIKEHHE [0 OKPYXHOCTH, HHEpIWS,
B3aMMOAEHCTBHE Tell, AUPQy3us, OPOYHOBCKOE ABVIKEHHUE, CTPOSCHHUE KHUAKOCTEH
M TBEPABIX TE€l, U3MEHEHUE 00BbEMA TeJl NpH HarpeBaHUH (OXJAXKAEHHH ), TEMIOBOE
paBHOBECHE, MCIIAPEHHE, KOHACHCALUA, IUIaBIeHHe, KPUCTAJLUIH3al(ud, KHUIICHUE,
BII2XKHOCTH BO3YXa, MIOBHIIICHUE JABJICHUA Ta3a NPHU ero HArpEeBaHHH B 3aKPHITOM
cocyle, CBA3b MEXIy IlapaMeTpaMd COCTOSHHA Trasa B H30IpOlEccax,
3NEeKTpHU3aIUs TeN, B3auMOAeHCTBHE 3apAA0B;

OIHMCHIBATL MEXAHWYECKOE JBHKEHHE, UCIIONB3YS (DU3HUYECKUE BEIMUHHEI:
KOOPJIMHATA, IIyTh, TEPEMEIUEHUE, CKOPOCTh, YCKOPeHHe, Macca Teja, CHIIA,
UMIIYJILC TeNa, KHHeTHYECKasl SHeprus, NMOTEHIMalbHag JHEpPrus, MexaHHYecKas
paboTa, MeXaHH4YeCKas MOIIHOCTh; INPH ONHCAHWM MPABMIBHO TPAaKTOBATh
(U3NYECKHI CMBICNT HCIOJB3YEMBIX BEIMYMH, HX O0O03HAUEHUS M eJHHHLIBL,
HAXOJUTh (BOPMYJIBEI, CB3BIBAIOILNE JaHHYIO (DU3HYECKYIO BEIMUMHY C APYTHMH
BCAUYUHAMMU;

OMHCBHIBATL HM3YyYEHHbIE TEIUIOBBIE CBOHCTBA TEN W TEIUIOBBIE SBJICHHUS,
MCTIONB3Yd (U3MYECKHE BEIMYMHBI: [ABJIEHHE [a3a, TeMIeparypa, CpelHss
KHHETHIECKAs SHEPTHsA XaOTHYECKOTO ABMIKEHHUS MOJIEKYJI, CpeAHEKBapaTHUHAS
CKOpPOCTH MOJIEKYJI, KOJIIMYECTBO TEIIOThHl, BHYTpPEHHSS 3Heprus, pabora raza,
KO3(pUIMIEHT IIOJIE3HOTO JAEHCTBUSL TEIUIOBOrO JBUTATENS; [PU ONHCAHUU
NpaBWIBHO TPAKTOBATE (PU3UUECKUH CMBICH HCHONB3YEMBIX BelNWuYMH, MX
0003Ha4YeHuss W ©AWHULB], HaXOAUThb (OPMYNEL, CBS3BIBAIOIIHE dHHYIO
($U3UUECKYIO BEIUYHHY C APYTUMH BeJIHUHHAM;

OMHUCBIBATEL U3YYEHHBIC JNIEKTPUYECKUE CBONUCTBA BEIECTBA H JJeKTPUHEeCKHE
ABJICHUA (NPOLECCHI), HCTIOAB3YSl (PU3HUECKHE BEJIMYMHbL: NCKTPUUYECKUH 3apsij,
3NEKTPUHECKOE N0JIE, HANPSIKEHHOCTD IIOJIS, TIOTEHLMAN, Pa3HOCTh IIOTEHI[HAJIOB,;
Ipd ONMCAHWM MNPABUIBHO TPAaKTOBAaTh (HM3MYECKHH CMBICH HCIOJIB3YEMBIX
BEJIMYMH, UX OO0O3HAaUeHWd W EIWHMLBI, YKa3blBaTb (HOPMYIIBI, CBA3HLIBAIOILINE
JAHHYI0 (PU3MYECKYIO BEJIUYMHY C JIpYTMMHU BeTHYHHAMM;

AHANW3UPOBATh (PU3HYECKUE NIPOLECCH W ABIECHUSA, UCHONB3YS (UINUECKUE
3aKOHBI U IIPHHIUILL 3aKOH BCEMHpHOro taroteHud, I, II u III 3akoust HeroToHa,
38KOH COXPAaHEHMs MEXaHMYECKOW JHEpruHM, 3aKOH COXpPAaHCHHUS HMITYJbCa,
OPUHLMIT CYNEPNO3ULUKM CWJI, IPUHIMII PABHOIIPABUS HHEPLHANBHBIX CHCTEM
oTcuéra, MOJNEKYIAPHO-KUHETHUYECKYIO TEOPHI0 CTPOEHHS BEIIEeCTBa, IAa30BbIE
3aKOHBI, CBS3b CPeAHEH KUHETUYECKOH SHEPrUy TEMIOBOIO IBHIKEHHS MOJIEKYI ¢
abCcoONIOTHOH TeMIlepaTypoH, NEepBbIH 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHHS
RIIEKTPUUECKOr0 3apdaa, 3akoH KyloHa, mnpu 3TOM  pasiaudaTh CIIOBECHYIO
opMyIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOe BRIPAXKCHUE H YCHOBUA (TPaHUIBI,
001acTH) IPUMEHUMOCTH;



OOBACHATH OCHOBHBLIE IIPUHIUNBI JIeHCTBHS  MalUWH, nHpubopoB #
TEXHUYECKUX YCTPOMCTB; pa3iiivyaTh yCJIOBUA HUX 0e30MacHOro HCHONL30BAHUS B
MOBCEIHEBHOM KHU3HH,

BBIMIOJIHATE SKCIIEPUMEHTH! 110 HCCIEAOBAHMIO (U3MYCCKUX SABICHWH U
NpOLIECCOB C UCIONL30BAHMEM INPAMBIX M KOCBEHHBIX H3MEPEHHH, IIpH 3TOM
dopMynupoBaTe IpoblieMy/3ajady M TUNOTE3Y Y4eOHOro SKCIepHMEHTa,
cobMpaTh YCTAaHOBKY U3 NPEUIONKEHHOTO 000OpyHOBaHUS, HPOBOOWTH OMNBIT U
$hopMynHpOBaTh BEIBOIBI,

OCYLLECTBIATE NpsAMBIE U KOCBEHHbIE U3MEpeHUs (PU3NIECKHX BEIUUYUH, [IPU
3TOM BBEIOMpATh ONTHMANBHBIN crOCOO M3MEPEHUS W HWCIOJIB30BaTh W3BECTHLIE
METObI OLIEHKH MOTPEIIHOCTEH H3MEPEHHI;

UCCllefloBaTh  3aBUCHMOCTH  MeXJy (UIMYeCKHMH  BeIMYHHAMH ¢
UCNONB30BAHUEM MPAMBIX H3MEpPEeHUN, NPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(UKCHPOBATE PE3yJbTAThHl IIONYYCHHOH 3aBHCHUMOCTH (HU3HNYECKHX BEIHYHH B
Bue Tabnul ¥ rpapuKoB, AeNaTh BBIBOABI IO pe3yJIbTATAM HCCIIeTOBAHNS,

cobnroaTh IpaBuia Oe30MacHOro TpyAa IIpU NPOBEJASHUN HCCIENOBAHUH B
paMKax y4eOHOro B3KCNEepHUMEHTa, y4eOHO-HCCIeNOBATe/IbCKOH M INPOEKTHOM
OEeATENBHOCTH C MCTMOJB30BAHNEM H3MEPUTENbHBIX YCTPOHCTB U J1ab0paTOPHOTO
o0opynoBaHus,

pemiaTh pacy€THBIE 3ala4d ¢ SBHO 3aJaHHOH (U3MYecKOH MOJENbIO,
ACTIONB3YA (PU3INYECKUE 3aKOHB! U TIPUHIIMUITEL, HA OCHOBE aHAIH3a YCAOBHA 3a1a4uu
BRIOMpATE (HUBMUECKYIO MOJICIb, BBUIENATH (DH3UYECKHE BEIUYHHBI U (DOPMYIIHL,
HeoOXOAUMBIe 1N €€ pelleHMs, NPOBOAUTE PAcHEThl M OLUEHHBATH PEalIbHOCTh
HOJY4eHHOrO 3HaYeHHs (PM3NYeCKOR BETUIHHEL,

pelIaTh KaYECTBEHHBIE 3a/ayl: BEICTPAUBATh JIOTHYECKU HETIPOTHROPEYHBYI)
LENOUKy pacCyXmeHH# ¢ omopold Ha M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dH3HYIecKHe SBACHUS;

HCIONB30BATh  OpH  pelleHWH  yq4eOHBIX  337a4  COBpPEMEHHEBIS
HHQPOPMALHOHHBIC TEXHOJIOTUH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPITPETALLUH
¥ NpeACTaBIACHUst y4eOHON W HAyUHO-IIONYASSpHON MH(QOpPMAaLHH, MONYYeHHOH U3
PasNHYHEIX HCTOYHUKOB, KPUTHHYECKH aHATTM3HPOBATh IONYYaeMylo HH(POPMALIHIO;

NPUBOAUTE IIPUMEpPE] BKJIafa POCCHACKHX M 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKy, OOBSCHEHHE IIPOLECCOB OKPYXKAIOLIETe MHpa, B pa3BUTHE
TEXHHUKU H TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUA MO (PU3VKE B IIOBCENHEBHOH JKH3HH
I obecnieueHus 6e30MacHOCTH MpH o0pallleHUH ¢ NpUOOpaMi ¥ TeXHHYEeCKUMHU
ycTpoficTBaMH, JUISL COXPAHESHHS 3I0POBHS M COOIIONEHHS HOPM 3KOJIOTHUECKOTO
TIOBEICHAS B OKPY)KaloILeH cpene;



paborars B rIpylne ¢ BBIIOIHEHHEM pAa3IHYHBIX CONMAIBHBIX DOJIEH,
IUIaHMpOBaTh PpaboTy TPYNNbl, PalMOHANBHO pacnpedeNsaTs OOA3aHHOCTH U
NAaHUPOBATh AEATENRHOCTh B HECTAHAAPTHBIX CUTYALHAX, aJCKBATHO OLIEHUBATDH
BKJIaJl K&XIOT0 U3 YY4CTHUKOB IPYIIBI B pellleHHe pacCMaTpHBaeMoii NpoGieMBl.

K konny ofydenms B 11 Kaacce IpenMeTHBIE pe3ynsTaTsl Ha 0a30BOM
YPOBHE JIOIDKHEI OTPaXXaTh CPOPMHPOBAHHOCTE Y O0YYalOIMXCS YMEHHIA:

AEMOHCTPUPOBATh Ha TIPHMEpaX pojb U MecTO QU3WKH B (OPMUPOBAHMU
COBPEMEHHON HAyYHOH KAapTUHBl MHUpa, B Pa3BUTHU COBPEMEHHOH TeXHUKM U
TEXHOJIOTHH, B NPAKTUYECKOH ACATENBHOCTH TIOAEH, LEeNOCTHOCTE U eQUHCTBO
(hu3M4eCcKOH KapTHUHBI MUPa,

YYHTBIBATL TPAHMUIbl [IPUMEHEHHS H3YYEHHBIX (HUIMYECKUX MOJENEH:
TOYECYHBIN YIEKTPUIECKHH 3apsl, Jy4 CBETA, TOUYEHHBINH UCTOYHUK CBETa, AAepHas
MOJENE aTOMa, HYKJIOHHAd MOJENb aTOMHOIO fAApa HpPH pelleHHH (QHU3MYECKUX
3aja4;

pacno3sHaBaTh (PU3HYCCKUCE SBICHHUS (TIPOLIECCHI) U OOBACHATH HX Ha OCHOBE
3aKOHOB 3JIEKTPOAVHAMUKN ¥ KBaHTOBOH (H3UKHU: 3IeKTPUYECKas IIPOBOIUMOCTE,
TEIUIOBOE, CBETOBOE, XHUMHMYECKOE, MATHUTHOE AEWCTBUA TOKa, B3aMMOJEHCTBHE
MarHuTOB, 3JIEKTPOMATHMTHAS WHAYKUMS, IeHCTBHE MArHUTHOIO IIOJA Ha
NPOBOAHHK ¢ TOKOM H IBHXYLLMIACS 3apsil, 3ACKTPOMAarHUTHBIE KONeOaHus U
BOJIHBEI, MPAMONMHEWHOE pacIpOCTPaHEHWE CBETa, OTPaKEHHeE, MPeOMIICHKE,
MHTEp(EpPEeHIIUs, AMQPAKIKHd W TOMIpH3auUs CBeTa, JHCIEPCHS  CBETa,
(doroanextpuueckuii 3¢ dexT (hoToaddekT), CReTOBOS naBAeHNE, BOZHHKHOBEHHE
AVHEHYATOrO CHEeKTpa aToMa BOAOPOAQ, CCTeCTBEHHAs W HCKYCCTBEHHAd
paluoaKTUBHOCTE;

OIIUCBIBATh H3YYEHHEBIE CBONCTBA BELIECTBA (NIEKTPUYECKHE, MarHUTHBIC,
ONTHYECKHE,  IEKTPUUYECKYI0  [POBOAUMOCTh  Ppa3NU4YHBIX  cpea) H
3NIEKTPOMarHUTHEIE fBJIeHUA (MpOLECcCh), UCHONB3YA (U3UUECKHE BEJIHYHMHEIL:
EKTPHYECKUI 3apsiji, CHIla TOKa, MEKTPHUeCKoe HalpsiKeHUe, NIEKTPHYECKOe
COIPOTHBJICHHE, Pa3HOCTL [MOTEHLMANOB, MEKTPOABHKYIIas cuia, padora ToKa,
WHJIYKI[US MAarHUTHOrO nois, cuiaa Awmepa, cuna JlopeHIa, HHAYKTHBHOCTh
KaTYILIKY, JHEPTUA 3JEKTPUYECKOTO U MAarHUTHOro INoJieH, MepHOA H 4YacToTa
KoneGaHuit B KonebaTenbHOM KOHTYpe, 3apsl M CHIa TOoKa B [MpOIECcCe
rapMOHMYECKNX JJIEKTPOMArHUTHBIX KOJNeOaHHH, (OKycHOe paccTosHMe WU
onTHYeckas CWIla JIMH3BI, TIPH ONWCAHWH MNPABUIBHO TPaKTOBATH (U3UTECKHIM
CMBIC HCIIONB3YeMBIX BeNWYUH, WX O00O3HayeHUs MW ERHHHIL], YKa3blBaTh
GOpMyJIBl, CBA3BIBAIOILME JAHHYK (U3UYECKYIO BeIHMYMHY C JOpPYTHUMH
BENMUHUHAMY;

ONHCHIBATE H3YUYCHHBIE KBAHTOBBIC SBICHHUS W IIPOLECCHl, HCIONIB3YS
¢bu3gUeckye BEIUYHHBI: CKOPOCTh OJIEKTPOMATHUTHHEIX BOJH, AJHHA BONHEI H



4acTOTA CBeTa, IHEPrus W UMITYJbC (POTOHA, MEPHOH TONypacnana, JHEprusl CBA3H
ATOMHEIX SIAEp, NPH ONHCAHUHM IPABHIBHO TPAKTOBaTh (BU3MYECKUIl CMBICH
UCTIONb3YEMBIX BEIMHMHH, MX OOO3HaYeHHsA M eIWHMIB], YKa3blBaTb (GOPMYJIBL,
CBA3BLIBAIOIIME JIAHHYIO (QUIHUECKYH) BEJIMYUHY C APYTHMH BEIUYMHAMU,
BBIMUCIIATH 3HAUCHUES PUIMYSCKOM BEAHYHHEI;

aHaIM3UPOBaTh (PUINUYECKUE NPOLIECCHl U ABIEHUS, UCIONB3YS (U3HUECKHEe
3aKOHBI U MPUHIMNLL 3akoH OMa, 3aKOHBI MMOCNEA0BATeNBHOIO U NapaliebHOro
COEJUHEHUS] TPOBOJHUKOB, 3aKoH J[DKoyisi—JIeHUa, 3aKOH 3JEeKTPOMAarHUTHOH
HHAYKLHH, 3aKOH TPSIMOIUHEHHOTO paciipoCTpaHEeHHs CBETa, 3aKOHBI OTPa’KeHHUs
CBETA, 3aKOHBI IIPEJIOMJICHHsI CBeTa, ypaBHeHUe DHHIuTeliHa ans dorosrddexra,
3aKOH COXPAHEHHS 3HEPTHH, 3aKOH COXpaHeHUs HUMMYJbCa, 38KOH COXpaHeHHs
AMEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEeHMs] MacCOBOTO YHCIa, [TOCTyJaTel bopa,
3aKOH paJHOaKTHBHOTO pacraja, Mpv 3TOM pa3inyaTrs CIOBECHYIO (GOPMYyJIHPOBKY
3aKOHA, €r0 MAaTeMAaTHYECKOE BhIpaXXeHWE W ycJloBUS (TpaHMUBl, o01acTu)
NPUMEHUMOCTY;

OIIpEAENATE HAIlpaBIeHUE BEKTOpa HHAYKUMUY MarHUTHOrO MoJis IPOBOAHHMKA
¢ TOKOM, CHJIBI AMIiepa u cuiibl JlopeHa;

CTPOMTE H OIHCHIBATE H300paXkKeHHE, CO3JaBaeMoe IUIOCKUM 3epKalioM,
TOHKOH JTHH30H;

BBIMOJHATh OKCICPUMEHTH! O HCCIEAOBAHUIO (PU3MYECKUX SABICHHHA H
MPOIECCOB C HCIOJNB30BAHHEM NPAMBIX H KOCBEHHBIX W3MEPEHHH: HpU 3TOM
GopMynupoBaTh npolrieMy/3agady M THIIOTE3y YYeOHOro 3KCIEepHMEHTa,
cobuparh YCTAaHOBKY W3 MPEMLI0XEHHOIo O0OpYyJOBaHMA, NMPOBOAMTHL OIBIT U
(hOpMYIHPOBATh BEIBOJLI,

OCYINECTRIIATE MPSAMbIC U KOCBEHHBIE U3MEPEHUA (QUINYECKUX BEJIMYHH, IIPH
3TOM BHIOUPATh ONTUMAIBHEIN CrOco0 H3MEpEeHHs M HCIONb30BaTh U3BECTHHIE
METOABI OLIEHKH [IOIPEIIHOCTEN U3MEPEHIH,

UCCNEN0BATh 3aBUCHMOCTH (U3UYECKHMX BEIWYHH C HCNONB30BAHUEM
OpAMBIX W3MEpeHMi: [pH 3TOM KOHCTPYMpOBaTb YCTAHOBKY, (PUKCHpOBAaTh
PE3YIBTATHL MOAYYCHHOH 3aBACHMOCTH (H3HYECKHX BEIMYMH B BUJAE Tabmuy u
rpauKoB, AENaTh BEIBOJBL IO PE3yILTaTaM HCCIEI0BAHUS,

co0mogaTh IpaBHiIa 0e30MacHOro TPyAa IIpH NPOBEACHUH HCCIICIOBAaHUN B
pamMKax Y4eOHOro 3KCIEepDHMEHTa, y4eOHO-HCCaeJoBaTeNbCKOH W IIPOEKTHOH
JESTENBHOCTH ¢ WCMOJL30BAHHEM HM3MEPHTEIBHBIX YCTPOHCTB M 1abOpaTOPHOro
obopynoBanus;

pemars pacuéTHBIE 3aJa4d € SBHO 3aJaHHOM (QU3UYECKOW MOAENbIO,
MCIIONB3YS (PM3NUECKUE 3aKOHBI M IIPHHIIUIB], HA OCHOBE aHAIM3a YCIOBHA 3a/a4H
BEIOMpATh (PU3MYECKYIO MOZENb, BHIICAATh (DU3HYECKHE BENHYMHBI U (OPMYIILL,



HeoOXoAuMEBIe I €€ PEelIeHMs, MPOBOIUTH PAacYéThl ¥ OLEHHBATh PEANLHOCTE
MOJIYYEHHOI0 3HaueHUs (PU3NIeCKOH BEIHYNHEL;

peluaTh Ka4eCTBCHHBIE 3a1a4M: BRICTPANBATE JIOTUYECKN HENPOTUBOPEUHBYIO
LEIIOYKY PACCYXKIEHHI C OIMOpoH HA MU3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hHU3UIECKHE ABICHH,

HCMIONB30BaTh  @pH  pelleHHH  y4eOHBIX  3amad  COBPEMEHHEIE
UHOOPMAUHOHHEIE TEXHOJOIMU ANls IMOWCKA, CTPYKTYPUPOBAaHUs, KHTEPNPETaLUU
H IPeACTaBIeHMs Y4eOHOH U Hay4HO-NOIYJSpHOW HHGOPMAIWH, TIONYYEHHON W3
pa3NMUIHBIX HCTOYHHKOB, KPHTHYECKM AHAIM3HPOBATE TOIYYAeMYR HHPOPMALHIO,

OOBSACHATL MPHHLHUNB! JeHCTBHA MallWH, NPUOOPOB M TEXHUYECKUX
YCTPOHCTB, paznu4aTh YCIOBHA WX 0e30TacHOI0 MCIIOIL30BAHMA B MOBCEIHEBHOMN
XKH3HH;

NPUBOJUTE NMPHAMEPH! BKIAAA POCCHICKUX U 3apYOEeXHBIX YUEHBIX-(DUZUKOB B
pa3sBUTHE HAYKHM, B OOBACHEHHE IIPOLIECCOB OKPYKAIOLIEro MUpPa, B pa3sBUTUE
TEXHUKU U TEXHOIOTHH;

MCIIONBE30BATE TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEJHEBHOM XH3HU
s obecnieyeHnsT O€30MIaCHOCTU NPH O0palleHuu ¢ IpHOOpaMyu U TEXHUUECKUMU
YCTPOWCTBAMH, [jisl COXPAHEHHA 3/I0pOBbs U COOMIONEHHUS! HOPM 3KOJIOTHUECKOro
[IOBEACHUS B OKPYXKAIOLIEH cpene;

paboTaTre B rpylne ¢ BBIIOJIHCHHEM pa3lIidHBIX COMMANBHEIX poleil,
IUIAHUPOBAaTh PabOTy TPYNOMBl, PAlUOHAIGHO paclpeReiaTh OOI3aHHOCTU H
IUIAHUPOBATh ACATENBHOCTh B HECTAHZAPTHBIX CUTYALlHAX, aJ€KBATHO OLICHHUBATH
BKJIaJl KOXXJOTO U3 YYaCTHHKOB FPYIIbI B PELIEHHE paccMaTpUBaeMoil mpoBaeMsl.
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IMOYPOYHOE IINIAHAPOBAHHUE

|
Ne _
n/n _

10 KJIACC

CKOpOCTh, YCKOPEHHE

Tema ypoxa

(Du3MKa — HAYKa O OpUpoae.
HayuHrle MeTOIBI IIO3HAHKUS
OKPY>KaloLIero MUp:

Pone 1 MecTo $U3HKH B
(popMUpOBaHIH COBPEMEHHOHN
HAYYHOU KapTHHBI MAPA, B
NPaKTHYeCKOH AeATEIbHOCTH
noaen

MexaHHYecKOe IBHXKEHHE.
OTHOCUTEIRHOCTE MEXAHUYECKOTO
nemxenus. [epemetenue,

PaBnomepHoe npsMOTHHEHOE
JIBAKEHUE

Bceero

[ §

P ABHOYCKOPEHHOE :ﬁMEOhEImw\HIOO
JBHXKEHHEC

Crobojanoe nagexue. Y ckopeHue
CBOOOJHOIO NaJeHH
KpuBonuHeliHOe OBHAKCHHE.,
JBHKeHHEe MaTepHATBLHON TOUKH 110
OKPYXHOCTH i

Eﬁ:ﬁb&ﬁ OTHOCHTEIIEHOCTH

I

Koan4ectBo 9acop

padoThI

—
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T—

HpakTuueckne
pabdoThl
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o0pazoBaTe/ibHble pecypesl
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Bubmuortexa HOK
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MaTCpHAJIBHEIX TOHUCK

T¢a

Fanunes. UuepinansHele CUCTEMBI

Macca tena. Cuna. Hpunmun
CyHepno3uiun cuil. Bropoi 3axoH
HrroToHa /714 MATEPHANIEHOH TOUKH

Tpetuit 3akon HetoToHa 11

3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. [lepsas
KOCMHYECKAs CKOPOCTh

Cuna yripyrocTu. 3akoH ﬁ%mm_, wno

Cuna tpenus. Koadduunent
TpeHud. Cusa COIPOTHBIEHHS NMPH
ABYKECHHY TeAa B JKUAKOCTH WK
rasze

HocTynaTenbHOE U BpaLIATENbHOE
neukeHne abCcoMIOTHO TREPAOTO
tena. MomenT cunbl. IInedo cuibl
YCIIOBHA paBHOBECHS TBEPAOTO
Tena

Hmnynoe MaTepyuanbHON TOYKH,
CHCTEMBL MAaTepUANbHBIX TOYEK.
VMnysnec cumnel. 3aK0H COXpaHeHHA

HMIIYIILCA. PeakTHBHOEC ABHKEHAE

PaGoTa u MOUWHOCTE CUIIEL.
Kunernyeckast sHEpTrUs

marepuansHoil Touku. Teopema 06

wnu.w.%. i.oamoo.qcxmdnw be8

Butnuoreka [TOK
https://m.edsoo.ru/ff0c3ibed

m.:mbmoaomm _:,.OR

https://m.edsco.ru/ff0c3bel

Bubtmuorera HOK
https://m.edsoo.ru/ff0c3d00

bubnunoreka EO%

https://m.edsco.ru/ff0c3¢l 8

Bubnunorexa LJOK
https://m.edsoo.ru/ft0c3176

Butanorexa ITOK
https://m.edsoo.ru/ff0cd 1ab

Bubnuotexa HOK
https://m.edsoo.m/ff0c43d6

Butmuotexa IIOK
https://m.edsoo.ru/ffcd 502




H3MEHEHUH KHHETUYECKOH 3HEPrHu

[NoTeHuHanbHad 3HEPTHA.
[MoTeHIHaIbHAS SHEPTHA YIPYTO
nehopMApOBaHHON IPYXHHEL
[ToTeHIHanbHAA SHEPTUSA TENa
BOJIM3H MOBEPXHOCTH 3eMITH
[ToTeHUHANBHEIE H
HENOTEHIMAIbHbIE CHITBL. CBA3b
paloThl HeMOTEHIMABHEIX CHII ¢
H3MECHECHUEM MEXaHNYecKoH
SHEPTHH CHCTEMBI TeJl. 3aKOH
COXpaHEHHs MEXaHUIeCKoH
SHEPTUH

JlaGoparopHas pabora
«Hccnenopaunue cBsi3H paboThl

CUJIBI ¢ W3MEHEHHEM MEXaAHUYECKOH

SHEPrUH TEJIa Ha IIPAMEPE
PacTSDKEHHS Pe3UHOBOTO KIYTa»

KoHTponpHas paboTa 1o TeMe
«Kunemarnka. JlunaMuka. 3akoHb1
COXPaHEHUS B MEXAHHUKE)

(OCHOBHEIE TONOKEHHS
MOJICKYIAPHO-KHHETHYECKOH
TEOPHH. BPOYHOBCKOE JBHKEHHE.
Hudpdysns

XapakTep JBHAKECHHA H

B3AHMOIeHCTBAA YACTHI] BEILICCTBA.

Moaenu cTpOcHHA FA30R,

Butnuorexa [JOK
https://m.edsoo.ru/ff0c461a

bubnuoteka [JOK
https://m.edsoo.ru/ff0c478¢

https://znanio.ru/media/laboratornaya-
rabota-- I -na-tsifrovom-oborudovanii-
issledovanie-svvazi-raboty-sily-s-
izmeneniem-mehanicheskoj-energii-teta-na-
primere-rastyazheniva-rezinovogo-zhguta-
2890278

Bubmorexa [TOK
https://m.edsoo.ra/ff0c4b74

Bubtnuoteka [IOK
https://m.edsog.ru/ff0c4dc2

hitps://resh.edu.ru/subject/lesson/4722/
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KHIKOCTEH U TBEPABIX TEN
Macca monekyn. KonuuecTso
BELIECTBA. NocrosuHas Aporanpo

TennoBoe paBHOBECHE.
Temmepatypa u e€ U3MEPEHHE.
Emmbm TeMIIEPATYp Ee:uomm

Ehomhrm!m raz B MKT. OomOm__m_oo
ypasterrne MKT

AGCOMOTHaAs TeMIlepaTypa KaK
Mepa cpefiHel! KHHETHUECKOH
SHEPIrHH ABHKEHUS MOJICKYI.
YpapHenue MeHeneena-
Knane#ipona

3aKkoH hmaw,_dmm ﬂmwowEo 3aKOHBI

JlaboparopHas ﬁmmoam
«HccrmenoBanne 3aBHCUMOCTH
MEXIY TTApAMETPAMH COCTOSHHSA
PaspeEHHOTO ra3ay

Hzonporeccs B E_nmbwmoz raie u
HX rpadHyecKoe npe/cTaBlIeHae

BryTpeHHAS SHEPTUA
TEPMOAMHAMUYECKOH CHCTEMEI H
cnoco0bl €& U3MECHEHMHS.
KonudecTno Temnorsl 1 paboTa.
BHyTpeHHAs SHeprud
OXHOATOMHOIO HACAIBHOTO rasa

Bupe! Tennonepenaun 7

__n_um //m.edsoo. _.Emdnmuoo
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https://resh.edu.ru/subject/lesson/5898/
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TCIMOSHEPICTHKH

VY aenpHas TETIOEMKOCTE BelecTRa.
KonuyecTro TennoTst NpH
temnonepeaaye. AnuadbaTHeIH
mpoLece

[TepBerii 3axoH Hm330h:=m2sx: H
ero MPIMEHEHHE K H30TIpoLeccam

Eoomﬁma:z.g? ApOLECCOB B
npupozne. BropoH 3axox
TEPMOAMHAMMKH

[TpuHuun aeficTBUs M E.E
TEIUIOBOH MAllHHBI

EEE _A.&umo U ero HQ.E

wmouogaoozﬁw Euomumzz

Obobmaromuit ypok
«Monekyasprast ¢pusrka. OCHOBEI
TEPMOAWHAMHUKH))

Koutponsaad pabota no teme
«MonekynapHas ¢pusruka. OCHOBLI
_TePMOJMHAMAKHY

[TapoobpazoBanue momnozom::m
Hcnapenue U KUICHHE

>m8h5ammm W OTHOCUTENBHAA
BIAKHOCTE Bo3ayxa. HachIieHHbIH
map

menhonu TEJO. ﬂﬁmoamh:mamom:m 2|
aMOpOhHEIE Teda. AHU30TPOITHA

i cBOMcTB KpucTannos. Kuakue

R

butmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubomuoreka [IOK
_5 s: 3: namoo Exmdommmo

bubnuoreka LIOK
https://m.edsoo.ru/ff0c6230
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https://resh.edu.ru/subject/lesson/3763/

Bubnuorexa [TOK
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Bubnuoreka LHIOK
https://m.edsoo.ru/fflcbas0

_ mxmhsoamxm EOK
_ https://m.edsoo.ru/ff0c63b6

buGanoreka [JOK
https://m.edsoo.ru/fflc64d8

Butmotexa HHOK
https;//m.edsoo.ru/ff0c65f)
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St

MaTepHaIbl

IInaeaenue 1 KPHCTaJINU3AITHA.
Y IenpHaA TEILIOTA ILIABICHHS.

Cybmimanus

YpapHeHHE TCIUTOBOrO fanaHca

DACKTpU3ALUA TN DNEKTPHUCCKUit
3apsia. JIBa BUIA 3NEKTPHUECKHX

34piAaoB

[IpoBOoRHHKH, AUSACKTPHKH H

[OIYNPOBORHMKY. 3aK0H

KPHCTANIIBI. Oowﬁwgwmﬂv—o

COXPAHEHHUS IIEKTPHUYECKOTO

3apsaga

BzaumoselictBUe 3a3psAa0B. 3aKOH

Kymona. TodeuHbli >IIeKTPRUCCKKI

3apsi

Hanpsixk€HHOCTE 2/1EKTPUUECKOTO

noad. [IpyHOMT cyneprio3uiu
BIIEKTPUICCKUX moJieH. JIuHuu

mmﬂﬁmvﬁmmmonﬁ.&

PaboTa cHIl 37IeKTPOCTATHYECKOTO

noig. Notenmauann. PasnocTe

NDOTCHIHAIOB

mﬁomo‘mﬂ.—mhi H THICKTPHKH B

INMEKTPOCTATHUSCKOM TIQJIE.
JIM3IeK TPUMECKas HPOHUITAEMOCTD

Dnextpoémiocth. KoHnercarop

e

butnunorexa HOK
https://m.edsoo.ru/ff0c6 708

Wmmusoeozm EOW |

buGmoreka LIOK
https://m.edsoco.ru/fflcibee

bubmioTtexa [HOK
https://m.edsoo.ru/filc6bec

butnuoTexa ITOK
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butnuoreka I{OK
https://m.edsoo.ru/ff0codf2
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Bubmoreka LJOK
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D Jlxoyns-Jlenua

DeKTPOEMKOCTE TIIOCKOTO
KORZIeHCaTopa. JHepTuA
3apsHKEHHOro KOHJeHcaTopa

Jaboparopnas pabora "U3mepenue
ANEKTPOEMKOCTH KOHJEH aTopa” L

[TpuHuun AeACTBAS U MPHMEHCHAE
KOHIEHCATOPOB, KOIIHPOBAJILHOIO
annapara, CTpyifHoro npuHrepa.
JneKTpocTarudecKkas 3aluTa.
3azemuieHue 3MEKTponpubopos
DNEKTPUYECKHH TOK, YCJIOBHS €TO
cymiecTBoBaHHA. [[OCTOSHHEIH TOK.
Cuna Toka. Hanpsbkenue.,

ConpoTtuenenue. 3akon Oma s

|
e

yYaCTKa IIeMH
[TocnenoBatensHoe, NapanneabHoe,
CMENIaHHOE COeIHHEHNE
NpOBOAHUKOR. JlabopaTopHas
pabota «H3yuenue cMeimanHoro

COCIMUHCHHA REZHCTOROBY

PaGoTta ¥ MOIEOCTE
WIEKTPHUECKOTO TOKA. 3aKOH

Jaxon OMa s nNoaHoH
{3aMKHYTOI) 3IEKTpHUCCKON LienH.
KopoTkoe 3aMEIKaHHE,

- Jlaboparopuas pabora «l3mepenue

0.5

Budnuoreka ITOK
https://m.edsoo.ru/fillc72¢0

https://infourck.ru/laboratornaya-rabota-
izmerenie-eclektrovomkosti-kondensatora-

 209890Lbuml

hitps://resh.edu.ru/subject/lesson/3753/

butmuortexa LHOK
htips://m.edsco.ru/ff0c74£0

butnuotexa HOK
https://m.edsoo.ru/ffl0c7838

bubmuorexa HOK
https://m.edsoo.n/fflc7ael
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3J1C HeTOYHHKA TOKA H €0

BHYTPEHHEIO CONPOTHBIIEHUS
DNIEeKTPOHHAS TPOBOAUMOCTD
TBEPABIX MECTAIIOB. 3ABHCHMOCTD

CONPOTHRICHHA MCTAJIIOB OT

TeMIEPATYPhL. CBEPXTIPOBOAUMOCTE -

3neKTpudecKuii TOK B BAKyyMe.
CrolicTBa 3IEKTPOHHBIX YYKOB

[ lonynpoBOIHHKH, BX COOCTBEHHAS

U IPUMECHAS NPOBOAMMOCTD.
CroiicTBa p—n-nepexoaa.
MonynpoBoanukoBeie npubopkl

'
——— e —- ———y

DneKkTpudeckuii TOK B pacTBOpax U
paciLTaBax 3JIEKTPOJIUTOB.

wﬁmﬂHUOhEHﬁﬁnommﬁ JAHCCOIHAIHA.
3nexkTponus

DIEKTPUUYECKUI TOK B rasax.
CaMocTOATENEHBIN U
HEeCcaMOCTOATENBHBIN pasps.
Monuus. I1na3Ma

OnexkTpryeckue TpHOOPE H

YCTPOKMCTBA U UX IMPaKTHYECKOE
npuMeHeHHe. [IpaBHiTa TeXHUKH
fe3onacHOCTH

65

«3TEKTPOIHHAMU KA

66

«Inexrpocraruka. [locTosHHBIH

Q6obmarommii uﬁomi |

https://resh.edu.rv/subject/lesson/3775/

hitps://resh.edu.ru/subject/lesson/3 775/

bubmuoreka HOK
https://m.edsoo.ru/ff0c84ae

Bubnuorexa [IOK
https://m.edsoo.ru/ff0c82ba

bBubdmuoteka 1{OK
https://m.edsco.ru/ff0c84ae

KoutponsHas paboTa no reme

Bubmuortexa LIOK
https://m.edsoco.ru/fflc86fc

bubmrotexa 1IJOK
https://m.edsoo.ru/filc88be

bubmuotexa 1JOK
hitps://m.edsoo.ru/fflc8a8a




S e P I — ||||
| ANEKTPAtECKUH TOK. TOKY B m
| pammmumexcpemax» i
_ P 1 K “
67 dommorme 1 1 puomorexa LHOK
| P . | https://m .edsoo.ru/fl0c8eS6
IMeKTPOMHAMILKA S S N R
68 Peseprusiii ypox. O6obmatomuii _ bu6auorexa [JOK
ypok rio temam 10 kmacca https://m.edsoo.ru/fflc8f6c
OBIIEE KOAUYECTBO YACOB [10 g 4 4
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: TPOBOJHHKOB € TOKOM

Tema ypoka

[TocTosiHHBIE MAarHHTHI H HX
B3aUMOACHCTBUE. MaruuTHoe nosne. Bexrop
MaTHHTHOH MHAYKUAH. JIMHUY MarHuTHOH
HHIYKITHH

MarsuTHOE NoJTe :woonEmm € TOKOM.
Onsit DpcTena. Bzaumoaelicteue

JlaBoparopuas pabota x:wu?ﬁ:mm

ZmﬁIEH—AOﬂO MOoaA RNH%EH: C \HOEO.SVV

hm:oawsm MArHUTHOTO TOMs Ha Euomon::z
¢ Tokom. Cunia AMnepa. JlabopaTopnas
pabota «Hcenenopanue neiicTaust
HOCTOSHHOTO MArHUTA HA PaMKY C TOKOM)

Je#cTBre MarHUTHOTO TIOJIS Ha
ABWKYIIYIOCS 3apsDKeHHYIO dacTuny. Cuna
.ﬁo.wmm:m vmmoqm cunbi Jloperua

DneKTPOMArHHTHAS HHIYKIIHA, Eoeom
BEKTOpa MarHuTHo HHEykumu. 3J1C
HHAVKI{MK. 3aKOH JIEXTPOMarHuTHOH
uHayKIUH Papages

—ﬁo.::._nnqwe HacoB

Bceero

KonTposibe
bie padoThI

IMpakTn4eckue

paboTel

exTponHBIe BuppPOBLIE
o0pa3zoBaTejbLHBIE

pecypcsl

Bubnuotexa 1HOK
https://m.edsoo.ru/ff0c9778

Butnuoreka HHOK
https://m.edsoo.ru/ff)c98fe

bubmorexa [IOK
https://m. mn_moo Hiwaoommm

butnmuorexa [1OK
https://m.edsoo.ru/ff0c9ac)

butnuoteka [IOK
hitps://m.edsoo.ru/ff0codf4

htips://resh.edu.ru/subiect/lesso
n/4908/
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m ’ _ ABJICHUA JEKTPOMArHUTHON HHAYKLIHUU? : : : https://m.edsoo.ru/fflcal 50
| HuaykTHBHOCTS. SIBIICHUE CAMOUH/TYKIIUH. |
g D/C caMOUHAYKUMH. JHEPTHS MATHUTHOTO . : Bubmuorexa [{OK
[OJIS KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600

none |
i TexHu4ecKHe YCTPOHCTRA M WX |
NpUMeHEeHHE: TOCTOSHHBIE MATHUTHI,

hitps://resh.edu.ru/subject/lesso
9 3MEKTPOMATHUTHI, 3NEKTPOABUTaTE b, 1

1/5905/
YCKOPHTENH 3IEMEHTAPHBIX YACTHUIL,
AHAYKOUOHHAA Nevb
1 - Ob6obmaromuit ypok «MarHuTHOe HoJe. | bubnmoreka [[OK
-0 DHeKTpOMarHUTHAad HHAYKIUS» https://m.edsoo.ru/ff0cab82 i
. i . . U, e e — e -4
1 | Konrponsuas pabota no teme « MarHutHOE 1 1 : bubnuorexa [[OK !
1 | mose. DneKTpOMAarHUTHaA HHAYKIHAY _ _ https://m.edsoo ru/ff0cadS58 :
CBoboaHbE MeXaHUYeCKHe Koebanus. |
1 TapMonmnyeckue konebaHuA. Y paBHEHHE 1 Butauorexa IOK
2 rapMOHMUecKHX Kolebawuii. [IpespauicHue _ https://m.edsoo.ru/ff0cafl6
SHEPrUH :
Jlabopatopuas pabora «Mccnenoranne EEmuS:moca_m.z:uamw:n:omwm
; .. ; ya_rabota 3 izuchenie zavisi
-1 | 3aBHcHMOCTH nepHoAa mMallbiX KonebaHuit o A
. 3 58 HA HITH OT FTHHAL HHTH U MACCLL 1 1 mosti_perioda_kolebaniy_mate
bl HUTH H : ; .
Py ot maticheskogo mayatnika_ot-
pysa» 342459.htm
Konebarensubiid koutyp. Coboannie
3NEKTPOMATHUTHBIE KOJeOaHusi B HACATIHHOM |
: KonebaTeLHOM KOHTYpe. AHATOTHS MEAUTY 1 brbanorera HOK _
4 ' https://m.edsoo.ru/ff0cb820 !

1 MEXdHHYCCKHMH H MICKTPOMarHHTHBIMH

. KoneOaHHAMH | :

R 1.



| - opmyna ToMcoHa. 3aKOH COXpaHEHHS i : _ i
1 _ i _ "~ bubauoteka 10K
. JHEPTHH B HAEAIBHOM K0IebaTensHOM 1 | _ :
: : https:.//m.edsoo.ru/ff0cb9c4

KOHTYpE

ITpencrasnesne o 3aTyXaOUEX KoueOaHuax.

i 1 . BBIHYXJICHHBIE MEXAHHYESCKHE KONIeGaHH. _ _ bubmioreka [[OK

6 = PesoHaHc. BoiHyKACHHBIC | https://m.edsoo.ru/fficbb86
| 3NIEKTPOMAarHUTHHIE KOneOanus | _

Iepemennerit Tok. CHHYCOMAaNbHbILIH
| 1, mepeMeHHBIif TOK. MOMHOCTb NEPEMEHHOTO bnbanorexa LIOK

7 . TOKa. AMIUIMTYHOE K ASHCTBYIOLICE https://m.edsoo.ru/ff0cbd34
3HAYEHKE CUIIbI TOKA H HANIPAKEHHS _ _ :

https://resh.edu.ru/subject/lesso

e ﬁvmmo_eotz_m.ao_u. INpomnzBoacteo, :ovobwwm

. 1
: 8 | o noTpebneHue JIeKTPHUYECKOR Hepruu n/4909/
YeTpoicTBO B IPAKTHUSCKOE ITIPUMEHEHHE
1 Bubnauoteka IIOK
JJIEKTPHIECKOr0 3BOHKA, FEHEpaTopa 1
9 - https://m.edsoo.ru/ffdcc324
NEpEMEHHOTO TOKA, JIMHHI 3JIeKTpolepeaay
hups:/infourok.ru/lekciva-
: ekologicheskie-riski-
_ . i i -ispolzovanie-
JKONOTHYCCKHE PHCKH [IPH TIPOU3BOACTBE - : : racionalnoe-isp L
2 | anextposneprun. KynsTypa nenons308anus | 1 . , SDEISOTESUISOV-
. b30BdH | | ..
0 - p P YIRTYP _ ' energosberezhenie-i-

IEKTPOSHCPIHH B MORCEIHCBHOM XKH3HU : ' resursosberegayushie-

tehnologii-kultura-
qummhﬁ._m ..m.::__

_ i Mexannveckue BONHEL, YCIIOBUA _
2 | pacnpoctpadenus. [Tepuoa. Cxopocthb _ . _ Bubnuorexa ITOK
1 | pacnpoCTpaHeHHs U JANHHA BOIHEL. i . ! i https://m.edsoo.ru/fflccasq
| !

EOﬁnﬁméE@ H MpOAOJIBEHEIC BOMHBI

.2 _3Byk. CKopocTs 3eyKa. [POMKOCTE ww.wzm. ﬁ ! o | | msmasoeommﬂwm_.
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i JIMH3BI

ITOKA3aTeiid NMRCIOMICHHA CTCRIAY

Boicora tona. Tembp 3ByKa

ONeKTPOMArHUTHBIE BOJHEI, HX CBOMCTBA U
ckopocTh. [llxana anekTpOMArHUTHBIX BOJIH

—lﬂuEEEE—AE PagHOCEA3N H TCJICBUOCHH.
Pazeutne CPCACTB CBA3H, Pagnonokarms

Kourposenas pabora «Konebanus u
BOJTHBI»

IpsvonuneliHoe pacnpocTpaHe He CBeTa B
oaHopoaHoii cpexe. Toyeunsiil #CTOUHUK
cBeTa. Jiyd ceeTa

Orpaxenue ceTa. 3aKOHBI OTPAKEHUS
cBeta. [locrpoenue uzobpaxenuii B
IFTOCKOM 3EpKAne

[Ipenomnenue ceera. [lonHOe BHYTpeHHee
oTpaxkenue. [IpeaenpHelil yro moasoro
BHYTPEHHEIO OTPAKEHUS

JTaboparopuas pabora xSwimﬁm.mxm

JIunzel [octpoenue uzobpaxkeHuii B HH3E.

Dopmyita TOHKOM JINH3LI. Y BEMHUYCHUE

JiabopatopHas pabora «Mccnenosanue
CBOHCTB H300pakeHHH B THA3AX»

Hucriepcus ceeta. Cnoxkublii coctas 0eJIoro

ceera. Heer. laGopatopuad pabora

_,_:cmuhls,_.&m.oo.qi fi Bmmnoo
bubmuotexa [TOK
https:/m.edsoc.ru/ff0ccfel

https://resh.edu.ru/subject/lesso
n/4915s/

bubmuorexa LIOK
https://m.edsoo.ru/ff0cc6{8

bubnunoreka [{OK
https://m.edsoo.ni/ff0cd3 50

. Bu6muoreka LIOK
https://m.edsoo.ru/ff0cd4el

bubnnoreka LIOK
https://m.edsoo.ru/ff0cd 76

. BubmmoTeka HOK
- https://m.edsoo.ru/ff0cd67a
Bubnuorexa [TOK
hitps://m.edsoo.ru/ff0cdd]1e
https://interneturok.ru/lesson/ph

_ ysics/8-klass/bsvetovye-

I yavlenivab/laboratornaya-
rabota-4-poluchenie-
izobrazheniva-pri-pomoschi-
linz

e — P S —

_ https://resh.edu.ru/subject/lesso
M n/3818/
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Judpakunonnas pemérka

HMITYJIbC HOTOHA

«Habmoneuue JUCTICPCHH CBETa»

Hutepdepenuns cpera. Judpakuus ceera.

[Tonepe4HOCTh CRETOBBIX BOJH.
[NonsApuzanus ceeTa

Ontuueckue npubopst n yeTpoHcTha 1
yCIoBrs HX 0€300aCHOrC NPUMEHEHUS
['paBmIBl NPUMEHAMOCTH KIIACCHYECKOH
MexanuxH. [locTynarsl cneunanbHo
TEOPHH OTHOCHTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH,
3ameqIeHHe BpeMeHy M COKpAIEHHE JIMHI

DHEprus U UMITYJIEC PENSITHBACTCKOMH
vqacTunel. CBsS3b MAcCel ¢ YHEPruci u
AMITYJIBCOM. JHEpPTHs TOKOS

KoHuTponshas padorta «Ontuka. OCHOBBI
CIIEIUANILHON TEOPUU OTHOCHTEILHOCTUY

®oTtoupl. QopMyna [Inanka. JHepris u

OtkpeiTie ¥ Heenenopanne goroaddexra.
Onsits! A. I'. Cronerosa

3axonnl poTo3dderTa. YparHeHHE
SnuHTeiina ans goroapdexrta. «Kpacaas
rpanuna» dporodddexra

JHasneune cseta. Oneitet 1. H. JleGenena.
XuMHYecKoe AeiCTBHE CBETA

TexHudyeckue yCTpoUCTEA U IPaKTHYECKO
NPHMEHEHNE: (POTOINEMEHT, (POTOAATIHUK,

bubnuorexa LHOK
https://m.edsoo.ru/ff0ced22

butmuoteka [JOK
https://m.edsoo.ru/ffcf02e

Butnuorexa LHOK
hitps://m.edsoo.r/ff)ct862

butnauotexa 1HOK
https://m.edsoo.ry/ff0cfad?2

bubnuoteka IIOK
https://m.edsco.ru/ff0cfc68

Bubtnuotexa LHOK
https://m.edsoo.ry/ff0cf6fl

butnuorexa HHOK
hitps://m.edsoo.ru/ff0cfel6

BuGanorexa HJOK
https://m.edsoo.ru/ff0cffcd

i . bubanorexa II0K
i https://m.edsoo.ru/ff0d01 5e

bubomotexa [OK
https://m.edsoo.u/ff0d04a6

https://resh.edu.ru/subject/lesso




i CONTHCYHAasA @mﬁm@mmu CBETOIHOO
|

4 Pentenne 3amad mo temMe « 3IeMeHTEI ! bubnuorexa [IOK
5 i KBaHTOBOH ONTHKH» ~ https://m.edsoo.ru/ffDd0302
4 Monens aroma Tomcona. ONBITE : Bub OK
: : ubnnorexa
Pesepdopaa no paccesHHIO 0-4aCTHIL 1 i i
6 : ! https:/m.edsoo.ru/ff0d091a
[TnanerapHas Moaens aToMa _ i
4 Moctynats: Bopa | - buGnuoreka [{OK
7 https://m.edsoo.ru/ff0d0afa
| WanyueHue n noroesue GOTOHOB Ipu
4 : | BuGmuorexa 1IJOK
' MEPEXOAE aTOMA ¢ QAHOTO YPOBHA JHEPTHH 1 A
8 g ¢ https//m.edsoo.ru/ff0d0afa
Ha Apyroi. Buapl ciekTpoB | |
. Bonnogele coticTsa YacTuil. BomHE! e i %
4 | Bpoiins. KopryckynsapHo-BolHOBOK I . Bufnuorexa [TOK
!9 | oyanuaM. CIIOHTAHHOE H BBIHYXACHHOE _ - https://m.edsoo.ru/ff0d0ca8
. | - .
| HM3IY4YCHHE
. OTKpBITHE pagHOaKTHBHOCTH, OITEITEL
> Pesepdopaa mo onpeaereHnio cocTara 1 bubmuorexa LIOK
0 phop P https://m.edsoo.ry/f0d0Ofd2
PanHOaKTHBHOTO U3MYYCHMS]
https://infourok.ru/magazin-
_ materialov/rabochij-list-po-
m - fizike-11-klassa-svojstva-alfa-
> - Ceoifictpa anbda-, Geta-, raMma-H3TydeHHS. | wwm-nma_dw.._mﬁm:o:_”ﬂm-
| vlivanie-radioaktivnosti-na-
1 BrnusiHue pamHoaKTHBHOCTH Ha XUBBIE | 1 |:w| )
! zhivye-organizmy-
OPTaRA3MEL i 2307437utm_source=infourok
_ ¢ utm_medium=biblioteka
_ . utm_campaign=vidget-nad-title
_ L - utm_content=6553362

mm . OTKprITHE nwoe.ommu :&mmmrw_ .E.uoﬂmmz.. | 1 _ m:.@::oamzm.ﬁ.omﬁ.




Lno

Er%m.vmo:mh ubamduommzm u
03U TPOHHEBIN OeTa-pacnazn. ['amma-
H3IYUCHHE

DHeprus CBsA3U :Eﬁozom B sIpe. mbnﬁmzo

peakis. Aaepusiit peakrop. ITpodneMsl,
MEPCTIEKTHRA], IKOIOTHIECKHE ACIeKTHI
ALCPHON FHEPTETHKH

Jtansl pa3sBUTHA aCTPOHOMHH. “:Hu:mhmmem

D7NeMeHTAPHBIE YACTHIIBL. Oeﬁuwﬁdm
no3uTpoHa. MeToab! HabMIOREHN K
pervcTpalyy 3NEMEHTAPHBIX YACTHUIL.
Kpyraelit cton « DyHaaMeHTaIbHBIE
B3auMoeicTBHA. ENHHCTBO (hr3nuecKkoi
Nm.ﬁqﬁm:uh Z:ﬁumvv

U MUPOBO33PEHUECKOE 3HAYCHHE
acTpoHOMHH. Bua 3&3aH0TO Heda.
Co3pe3us, ApKYe 3BE3B], MAHETH], HX
BUIMMOe BrokeHKe. ConmHeuas cHeTeMa

Conaue. Congednast aKTHBHOCTD. Enqosmzm
SHEpPrav Conuna | 3BE3x

3BE3/1b1, UX OCHOBHEIE xm@mﬁowsna:zm
3B&3/1BI TIIABHO# 11OCIENOBATEIBHOCTH.
Buytpennee crpoenue 38&371. COBpeMeHHBIE
MpPEeACTARICHUS O MPOHCXKACHUM U
spomoryy ConHua 1 38831

Moeunsrtit [ IyTs — Hama 'anakTuxa.
[Monoxkenue u aBmwxeHne ConHUa B
[anaxtuke. [amaktuky. YEpHEIE ABIPE B
sApax rajlakThK

rnum :5 mmmoo Eﬁdﬁ: _oq

bubanorexa LIOK
https://m.edsoo.ru/ffld 1356

butmroTtexa [JOK
https://m.edsoo.ru/fi0d0e3§

hitps://infourok.ru/prezentaciva
-po-astronomii-na-temu-etapy-
razvitiva-astronomii-11-klass-
4138794 .htmi

. https://resh.edu.ru/subject/lesson/
5910/conspect/

https://infourok.ru/konspekt-
uroka-zvezdy-stroenie-i-
razvitie-5352036.html

https://znanierussia.ru/articles/
2eD0%9C%D0%BB%D0%B3
%D 1%87%D0%BD%D1%38B
%D3%B9 ﬁUo@momm\cU_c\cmw




Bcenennas. Paszberanue ranaktuk. Teopus

Bonbiioro B3pbipa. PeMMKTOBOE U3NyUeHHE. 1
MertaranakTuka
Hepemennsie npobieMbl aCTPOHOMHH i 1

KonTponeras pabora «2neMeHTEl |
ACTPOHOMHH ¥ acTPOBHIUKI»

O6obmatomuii ypok. Pons gpusuxu u _
ACTPOHOMMH B JKOHOMHYECKOH, _
TEXHOJOTHYECKOH, COHHANEHOH H STHYECKOH
cepax IesATeNsHOCTH YeTIOReKa

M aCTPOHOMHH B COBpEMEHHON HayuHoi _ 1
KAPTHHE MUpa

%D1%82%D 1%8C

https://resh.edu.ru/subject/lesso
/493 7/main/

rn .w.....\::wm_._._..or.q&_w.m. AZin-

materialov/rabochij-list-po-
fizike-11-klassa-nereshennye-
problemy-astronomii-
231934%7utm_source=infourok
utm_medium=biblioteka
utm_campaign=vidget-nad-title
utm_content=13264

https://infourok.ru/test-po
fizike-dlya-provedeniya-
itogovogo-kontrolva-po-teme-
¢lementy-astronomii-i-
astrofiziki-7119418.html

https://infourok.ri/magazin-
materialov/rabochii-list-po-
fizike- 1 1-klassa-rol-fiziki-i-
astronomii-v-ekonomicheskoj-
tehnologicheskoj-socialnoi-i-
eticheskoj-sferah-devatelnosti-
cheloveka-obobshayushij-urok-
2674282utm_source=infourok
utm_medivm=Dbiblioteka
utm_campaign=vidget-nad-title
utm_content=61899

https://infourok.ru/magazin-

" materialov/
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O6obmaronmii ypok. Pons ¢dusndeckoi
TEOpHH B (POPMHPOBAHUM NPEACTABICHUH 0
thuzpueckol kapTHHE MUpa

O6o6maromuit ypok. Mecto ¢usndeckoit

KapTHHBI MUpa B 0011eM psily COBPEMEHHEBIX 7

€CTECTBEHHO-HAY YHBIX MPEACTaBICHHHA O
OpUPOAE

PesepeHsiii ypok. MarautHoe nose.
OneKTpoMarHMTHaA HHIYKIHS

PesepBHbiit uﬂoz Onrruxa. OCHOBS!
. CHEUHANBHOH TeOPHH OTHOCHTENbHOCTH

Pesepmusiit ypok. KpanTosas e:w:xm

OwEmm KOJIMYECTRO £>OOW ZO
_ IIPOTPAMME

https://infourok.ru/magazin-
materialov/rabochij-list-po-
fizike-1!-klassa-rol-fiziki-i-
astronomii-v-ekonomichesko]- _
tehnologicheskoj-socialnoj-i-
eticheskoj-sferah-devatelnosti-
cheloveka-obobshavushij-urok-
2674287utm_source=infourok
utm_medium=biblioteka
utm_campaign=vidget-nad-title !
utm ooao_:!m;@c .

r:u,, h_:wo_.z.or E::mnmm_:-
materialov/mesto-fizicheskoj-
kartiny-mira-v-ohshem-ryvadu-
sovremennyh-estestvenno-

nauchnvh-predstavlenij-o-
prirode-obobshavushij-urok-
272599%utm_source=infourok
utm_medium=biblioteka

utm campaign=vidget-nad-title
utm_content= u%qmou

rncm h,:mo:_,o_n Exog_umnrmém _
chiy-urok-po-fizike-magnitnoe- |
pole-elektromagnitnava-
_=g:ro_<m; %ﬁﬁ html

https://resh.edu.ri/subject/lesso
:Gcoﬂoozmcnoq

bubnuoreka LIOK
rncw .$: oamoo E%BE umh




YYEBHO-METOMAWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBJ3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 4151 YUHEHUKA

Jlunua YMK B. A. Kacssnosa. ®usuka (10-11) (B)

METOAUUYECKHUE MATEPHAJIBI AJI51 VUUTEJIS

Jluaua YMK B. A. KacesaHosa. @usnka (10-11) (b)

LHAPPOBBIE OBPA3OBATE/IBHBIE PECYPCHI B PECYPCBI CETH
UHTEPHET

1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-
v-a-kasyanova-fizika-10-11-baz_predmet-fizika type-metodicheskoe-posobie/
2. https://m.edsoo.ru/7t41672

3. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

fizika umk-liniya-umk-v-a-kasyanova-fizika-10-11-baz_type-razdatochnye-
materialy/

4. https://sferum.ru/?p=start

5. https://netschool.edu22.info/authorize/
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