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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3mdeckue Teopuu (GopMHpPOBAaHUE TMPEIACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHWPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (u3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeunMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTixeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIeAyIONX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIErO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NYTSAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  [anmunes. IlepBwii  3akoH  Herotona.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedhopmupoBaHHod  npyxkuHbl.  [loTeHnumanpHass  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOM TEOpUM HJACANIbHOTO raza. AOCOJIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIbHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpudeckon 1enu. KopoTkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nMyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJieW. JIMHUM MarHuTHOM WHAYKUMH. KapTWHA JNUHWKA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABMXKYINAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTU WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
raJakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKO KapTUHBI MHpA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX PUTYp ¥ 00BEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH y4eOHOrO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIMIATH CBOM 00Pa30BATENBHBIN U KYJIbTYPHBIA YPOBECHD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B nporiecce nOoCTMXKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOU 3MOILIMOHAIBHOU c(ephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHATILHBIM U3MEHEHUSIM U MIPOSIBIISATh TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CHOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHNH PU3NIECKHUX 3a]1ay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIIMUUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi XaOTUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBAIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIEe, HAMPSHXKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PH3WUYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJSIPHON MHGPOPMAIINU, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BHIIOJTHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAECH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBHME MAarHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOTO TMojs, cuwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU OMHUCAHUM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaThb (HOPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1IAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DHU3UUECKHE BEIUYHHBI M (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH TOJIy4aeMyr0 HH()OpMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM JKOJOTHIECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE PAaCCMAaTPUBACMON TIPOOJICMBI.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosmuecTBo yacos
°
o/ Tema ypoka Konrpo- Ipakrun- [Jara DJieKTpOHHbIEe HH(POBbIE 00pa3oBaTe/IbHbIE
. Bcero JbHBIE YyecKue H3YYeHHs = pecypchl
padoThI padoThI
bu6mmoteka 1IOK https://m.edsoo.ru/ff0c32e2
®usuka — Hayka O pUpoeE. .
HayHbIC METOb TO3HAHMS 1 Poccuiickast >neKTpOHHAS IKOJA:
v https://resh.edu.ru/subject/lesson/5894/start/900
OKpY’KaloIlero Mupa 7
Poie 1 MecTo du3uku B
(dbopmupoBaHUU
COBPEMEHHOU HAYYHON
PPEMEHHON HAYAHON 1 bubnunoreka L{OK https://m.edsoo.ru/ff0c33e6
KapTUHBI MUDA, B
MPAKTUYECKOH 1eATEIbHOCTH
oAen
MexaHnndeckoe JBHKEHUE.
OTHOCHTEIBHOCTD bubnnorexa LHOK https://m.edsoo.ru/ff0c3508
du3nka B BONpOcax U OTBETaX:
MEXaHUYECKOTO JIBUKECHUS. 1 .
- https://fizikaedu.ru
CPEMCLICHHUE, CKOPOCTD, Cnaanm THA: https://phys-oge.sdamgia.ru/
yCKOpeHue
Poccuiickast >neKTpOHHAS MIKOJA:
PaBHOMepHOE 1 https://resh.edu.ru/subject/lesson/6287/start/468
pSIMOJINHEHHOE JIBUKEHUE 87/
bubnuoreka I{OK https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE 1 Poccniickas 3ekTpOHHAs IKOJA:

HpﬂMOHHHeﬁHoe JABHXKCHHUEC

https://resh.edu.ru/subject/lesson/3721/start/160



https://m.edsoo.ru/ff0c32e2
https://resh.edu.ru/subject/lesson/5894/start/90071
https://resh.edu.ru/subject/lesson/5894/start/90071
https://m.edsoo.ru/ff0c33e6
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https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://m.edsoo.ru/ff0c3620
https://resh.edu.ru/subject/lesson/3721/start/160133/

133/
bu6nmoteka LIOK https://m.edsoo.ru/ff0c372e

CB00OIHOE TIaJIEHHE.

6 YckopeHue cBOOOIHOTO bubnmoreka [{OK https://m.edsoo.ru/ff0c39cc
IIagCHUuA
e — Poccuiickas BJ'IGKTpOHf-IaH HIKOJIa:
. https://resh.edu.ru/subject/lesson/3711/start/471
7 JIBr>keHME MaTepraIbHOM 99/
TR TIO ORpyRHOCTH Bu6maorexa L[OK https://m.edsoo.ru/ffoc3ada
[TpuHIUTT OTHOCUTEIBHOCTH Poccuiickas 31eKTpOHHAS MIKOJIA:
8 Ianunes. MnepuuanbHbie https://resh.edu.ru/subject/lesson/6286/start/472
cucreMbl orcuera. [lepBoiid 38/
3akoH HproTona bubmnorexa IOK https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [puniun Poccuiickas 31eKTpOHHAS IKOJIA:
9 CYIepIo3uiMu cuil. Bropoii https://resh.edu.ru/subject/lesson/4717/start/270
3akoH HeroToHa amst 738/
MaTepuaibHOU TOYKU bubnuoreka LIOK https://m.edsoo.ru/ffOc3be8
10 Tpermit saxon Herorona bubnuoreka ITOK https://m.edsoo.ru/ffOc3be8
MaTepUaIbHBIX TOYEK
3aKOH BCEMHUPHOTO bu6nunoteka LIOK https://m.edsoo.ru/ff0c3d00
11 Tarotenus. Cuia TSKECTH. @du3uKa B BOIIPOCAX U OTBETAX:
[MepBast kocMuueckas https://fizikaedu.ru
CKOPOCTb Caanum I'HA: https://phys-oge.sdamgia.ru/
Poccwuiickas 35ieKTpOHHAS TITKOJIA!
12 Cua ynpyrocTts. 3aKkoH https://resh.edu.ru/subject/lesson/6289/start/475
I'yka. Bec Tena 31/
bubnuoteka [{OK https://m.edsoo.ru/ffOc3e18
13 Cuna tpenus. Koapduunent Poccuiickas 35ekTpoHHas MIKOJIA!



https://resh.edu.ru/subject/lesson/3721/start/160133/
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://m.edsoo.ru/ff0c3ada
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://m.edsoo.ru/ff0c3e18

Tpenus. Cuiia
COIPOTHUBIICHUS IPU
JBHKCHUU TEJIA B KHUIKOCTH
WK Ta3e

https://resh.edu.ru/subject/lesson/6289/start/475
31/
bu6nmoteka IIOK https://m.edsoo.ru/ff0c3f76

14

15

16

17

18

ITocTynarensHoe u
BpalaTebHOE JBUKEHUE
aOCOJIIOTHO TBEPJIOTO TEIa.
MowmenTt cuibl. I1nedo cumsbl.
VYcnoBus paBHOBECHS
TBEPJIOTO TENa

Nmnynsc maTepuaibHON
TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYEK.
Nmmnynse cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprust
MaTEpHUaIbHOW TOYKH.
Teopema 06 usmeHeHnn
KMHETUYECKON SHEPIUU

[ToTenunanpHas SHEPTHUA.
[ToTenuuanpHas sHEpTUs
yrpyro nehopMUpOBaHHON
npyxuHbl. [loTeHnnanpHas
SHEPTHUs Tela BOIHU3U
MOBEPXHOCTH 3E€MJIU

IloTenumanbHEIE U
HCIIOTCHIMAJIbHBIC CHUJIBI.

Poccuiickas anexkTpoHHas mIKoa:
https://resh.edu.ru/subject/lesson/6288/start/471
51/
https://resh.edu.ru/subject/lesson/4720/start/270
767/

bubnuoreka IIOK https://m.edsoo.ru/ffOc41a6

Poccuiickas QJICKTPOHHAsA IIKOJIa:
https://resh.edu.ru/subject/lesson/5895/start/138
339/

bubnuoreka [{OK https://m.edsoo.ru/ff0c43d6

Poccuiickas anexkTpoHHas mKoa:
https://resh.edu.ru/subject/lesson/6290/start/197
453/

bubmuoreka [TOK https://m.edsoo.ru/ff0c4502

bubnuoreka ITOK https://m.edsoo.ru/ffOc461a

bubnuoreka [TOK https://m.edsoo.ru/ff0c478c



https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://m.edsoo.ru/ff0c41a6
https://resh.edu.ru/subject/lesson/5895/start/138339
https://resh.edu.ru/subject/lesson/5895/start/138339
https://m.edsoo.ru/ff0c43d6
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBsi3b pabOTHI
HETIOTEHIIMATBHBIX CHII C
W3MEHEHHEM MEXaHHUYECKOU
SHEPIUU CHCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUIECKOM
SHEPTUU

JlaGopaTopHas pabora

«I/ICCJ'ICIIOBaHI/Ie CBA3HU
pa6OTBI CHJIBI C ©BMCHCHHEM

®duzuka B BOIIpOCax U OTBCTAX:

19 . 1 https://fizikaedu.ru
MEXATIHCECKOU SHEpTHH Tela Cnamum THA: https:/phys-oge.sdamgia.ru/
Ha MIpUMEPE PaCTIKEHUS
PE3UHOBOTO KI'yTa»
KonrposbHas pabora 1o teme bubnuoreka [{OK https://m.edsoo.ru/ffOc4b74
20 «Kunemaruka. JlnHamMuKa. 1 Pu3uka B BOIIPOCAX U OTBETAX:
3aKOHBI COXPAaHCHHS B https://fizikaedu.ru
MEXAHIKEY Crmamum I'MA: https://phys-oge.sdamgia.ru/
OCHOBHBIE TIOJIOKEHUS bu6mmoteka 11OK https://m.edsoo.ru/ffOc4dc2
21 MOJIEKYJIIPHO-KUHETUYECKON 1 Poccuiickast anekTpoHHas MIKOa:
Teopuu. bpoyHoBckoe https://resh.edu.ru/subject/lesson/4722/start/4780
nskenue. uddysus o/
XapakTep ABUKECHUS U
B3aMMO/ICHCTBHUS YaCTHIL dusuka B BOIIPOCAX U OTBETAX:
22 BeriecTBa. MoJielii CTpOeHUs 1 https://fizikaedu.ru
rasos, JKUIIKOCTEN U TBépI[BIX CroamnMm I'HA: httDS//DhVS-OqudamQIarU/
Ten
Macca monekyi. KonngectBo ®usuka B BOIIPOCAX U OTBETAX:
23 Bewectsa. [locTosiHHAS 1 https://fizikaedu.ru
ABorazpo Cnamum I'A: https://phys-oge.sdamgia.ru/
24 TenoBoe paBHOBECHE. 1 ®du3nka B BOIPOCAX U OTBETAX:



https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c4b74
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/

Temneparypa u €€
u3Mepenue. [lkana
temneparyp Llenbcus

https://fizikaedu.ru
Cnannm TUA: https://phys-oge.sdamgia.ru/

Nneansueiii raz B MKT.

Poccuiickas anexkTpoHHas mIKoa:
https://resh.edu.ru/subject/lesson/6291/start/154

25 OcnoBHoe ypaBHenue MKT 91/
bu6nmoteka LIOK https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTrypa
KakK Mepa CpelHen bubnuoreka IIOK https://m.edsoo.ru/ffOc511e
26 KMHETUYECKON SHEPIUU Poccniickas 351eKTpOHHAs IIKOJIA!
JIBUKEHUS MOJIEKYIL. https://resh.edu.ru/subject/lesson/5898/start/1546
YpaBuenue MeHieneena- 2/
Knaneiipona
Poccuiickast 3eKTpOHHAS IIKOJIA!
https://resh.edu.ru/subject/lesson/6292/start/3255
97 3akon JlansToHa. ['a30BEIE 54/
3aKOHBI ®du3nka B BONPOCax U OTBETAX:
https://fizikaedu.ru
Cnanum A https://phys-oge.sdamgia.ru/
JlaGopatopHnas pabora
«MccnenoBanune 3aBUCHMOCTH @du3uka B BOIIPOCAX U OTBETAX:
28 MEKIy MapameTpaMu https://fizikaedu.ru
COCTOSIHHSI Pa3pPEKEHHOTO Cnamum A https://phys-oge.sdamgia.ru/
raza»
MI30MpOLECCH B HACATHHOM bubmuoreka [{OK https://m.edsoo.ru/ff0c570e
29 rase u HX rpadUecKoe CDI/I31/H<a_ B BOIPOCAX M OTBETAX:
https://fizikaedu.ru
TpCACTABIICHHC Cpagum THA: https:/phys-oge.sdamgia.ru/
30 BuyTpennss sneprus Poccuiickas anekTpoHHas MIKoJa:



https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c570e
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
n3meHeHus. Konuyectso
TEIUIOTHI U paboTa.
Buytpennss sneprus
OJIHOATOMHOT'0O UCAJIBHOIO

https://resh.edu.ru/subject/lesson/5897/start/150
904/
bu6nmoteka LIOK https://m.edsoo.ru/ff0c5952

rasza
31 Bupl Teronepenaun bu6nmoteka LIOK https://m.edsoo.ru/ff0c5¢36
VnenpHas TEI0EMKOCTh
gp  pemectsa. Komrectso Bu6morexa LIOK https://m.edsoo.ru/ff0c5¢36
TCIJIOTHI IIpH TCILIOIICpCaayc.
AabaTHBIN MpoIecc
TlepBiii 3aKom Poccuiickas BHGKTpOHf{aSI IIKOJIa:
https://resh.edu.ru/subject/lesson/4723/start/155
33 TEPMOJUHAMUKH U €TO0 78/
TIPHMEHEHHE K H3onpotiecca bu6mmoteka I1OK https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bu6mmoteka IIOK https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHN
Poccuiickas anexkTpoHHas mKoa:
35 [Mpuammn neiicreus n KI1J] https://resh.edu.ru/subject/lesson/3763/start/160
TETUIOBOM MAaIIHHbI 222/
bubnuoreka ITOK https://m.edsoo.ru/ff0c600a
@du3nka B BONPOCAxX U OTBETAX:
36 ukn Kapnao u ero KIT https://fizikaedu.ru
Cnagum I'MA: https://phys-oge.sdamgia.ru/
DKOJOTHYECKHE MPOOTIEMbI (I)I/I31/11<a_ B BOLIpOcax 1 OTBCTAX:
37 https://fizikaedu.ru

TCINIOSHCPTCTUKHA

Cnannm TUA: https://phys-oge.sdamgia.ru/



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://m.edsoo.ru/ff0c600a
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/

Oo6o0maromuii ypox

38 «MonekymnsapHas Gpu3uKa. bubnuoreka [{OK https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
KoHTponbHas paGoTa 110 TeMe bubnmoreka [{OK https://m.edsoo.ru/ff0c6a50
39 «Monexynpras husHEa. CDI/I31/H<a_ B BONPOCAX M OTBETAX:
OCHOBBI TEPMOJUHAMUKH https://fizikaedu.iu .
Cnanum A https://phys-oge.sdamgia.ru/
[TapooGpa3zoBanue u
40 KoHAeHcauus. Mcnapenue u bu6nuoteka LIOK https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOcomoTHAs U
41 OTHOCHUTEJIbHAS BJIAKHOCTh bubnuoreka [{OK https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelenHslil map
TBépnoe Teno.
Kpucrammmyeckue u
amMop(QHbIe Terna.
42 AHUN30TpONUs CBOMCTB bub6mmoreka L{OK https://m.edsoo.ru/ffOc65f0
Kpuctamios. JKuakue
kpuctanabsl. COBpeMEHHbIE
MaTepuabl
IInaBnenue u
43 KPHCTANTH3ALHA. ¥ AeHbHAS bubnuoteka LIOK https://m.edsoo.ru/ff0c6708
TEITOTa TUTABJICHHMS.
CyOmmmariust
bubmuoreka [TOK https://m.edsoo.ru/ff0c6820
44 YpaBHEHHE TEIIOBOTO CDI/I3I/II<a_ B BOTPOCAX M OTBETAX:
Oananca https://fizikaedu.ru
Cnanum 'MA: https://phys-oge.sdamgia.ru/
45 DneKkTpu3aIus Tel. but6mmoreka IIOK https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c6bcc

Dnektpuyeckuii 3apsia. [[sa
BHUJIa MJIEKTPHUECKUX 3apsIJIOB

IIpoBOIHMKY, AUBIIEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH

46 bubnuorexa ITOK https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS JIEKTPUIECKOTO
3apsa
BaaMONCHCTRIE SADSIO Poccuiickas aiekTpoHHas MIKOa:
M HNCTBHAU SA10B. .
A DAL . https://resh.edu.ru/subject/lesson/6293/start/160
47 3akon Kynona. Toueunsrit oy
STICKIPHACCKHH Sapsl bubmuorexa 1OK https://m.edsoo.ru/ffOc6ced
Hanpsx€nHOCTh .
> IEKTPHHECKOTO HO Poccuiickast 2JIeKTpOHHAS MIKOJIA!
' https://resh.edu.ru/subject/lesson/5899/start/487
48 [IpuHuun cynepro3uium 93/
STCKIPHACCKHX HOACH. Bu6morexa LIOK https://m.edsoo.ru/ffoc6df2
JInHUM HANIPSKEHHOCTH
Pabora cun
g9 ICKTPOCTATIHCCONO HOML Bu6anoreka LIOK https://m.edso0.ru/ff0c600
ITorennuain. PasHocThb
IIOTCHIINAJIOB
[TpOBOAHUKY U TUINEKTPUKH
50 B SICKTPOCTATHHCCIOM HOIE. bu6mmoreka LIOK https://m.edsoo.ru/ff0c7018
JusnexTpudeckas
MIPOHHUIIAEMOCTh
Poccuiickas anexkTpoHHas MIKoa:
51 DNEeKTPOEMKOCTb. https://resh.edu.ru/subject/lesson/3753/start/487
Kongencarop 77/
bubnuoteka [{OK https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD IMIIOCKOTO bubnmoreka [{OK https://m.edsoo.ru/ff0c72c0

KOHJIEHCAaTOopa. DHEeprus

®du3nka B BOIPOCAX U OTBETAX:


https://m.edsoo.ru/ff0c6bcc
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://m.edsoo.ru/ff0c6ce4
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3apsHKEHHOI0 KOHAEHCaTopa

Jlaboparopuas pabota

https://fizikaedu.ru
Cnannm TUA: https://phys-oge.sdamgia.ru/

®du3uka B BOIIPpOCax U OTBETAX:

53 "N3mepenue 3aeKTPOEMKOCTH https://fizikaedu.ru
KOH/IeHcaTopa" Cnmamum I'A: https://phys-oge.sdamgia.ru/
[Tpunin nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIIMPOBAJILHOIO allliapara, ®du3uka B BOIIPOCAX U OTBETAX:
54 CTPYHHOTO MPUHTEPA. https://fizikaedu.ru
DNIEKTPOCTaTHYECKas 3aIlUTa. Cnanum 'MA: https://phys-oge.sdamgia.ru/
3azemiieHue
AIEKTPONPUOOPOB
DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUS. .
. Poccuiickast 3eKTpOHHAS IIKOJIA:
[TocTostHuBIN TOK. CHna ToKa. .
55 https://resh.edu.ru/subject/lesson/5901/start/4886
Hanpsioxenue. 4/
Conporusnenue. 3akon OMa
JUTSl y4acTKa LeTH
[TocnenoBarenbHOE,
MapauieIbHOC, CMEIIAHHOS bu6mmoteka IIOK https://m.edsoo.ru/ff0c74f0
COCIMHECHHE IIPOBOJHUKOB. @du3uka B BOIIPOCAX U OTBETAX:
56 .
Jlabopatopnas pabora https://fizikaedu.ru
«3ydeHne CMENIaHHOTO Cnanum 'MA: https://phys-oge.sdamgia.ru/
COCTMHEHUS PE3UCTOPOBY»
Poccuiickas anexkTpoHHas MIKoa:
PaboTa 1 MOITHOCTH https://resh.edu.ru/subject/lesson/4741/start/150
57 NEKTPUYECKOTO TOKA. 3aKOH 960/

Jxoynsa-Jlenna

bubnuoteka [{OK https://m.edsoo.ru/ffOc7838



https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c74f0
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://m.edsoo.ru/ff0c7838
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59

60

61

62

63

3axon Oma 11 ITOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. Koporkoe 3aMbikanue.
JlaGopaTopHas pabora
«M3mepenue IJIC nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

DJEeKTPOHHAs MPOBOAMMOCTh
TBEPJIBIX METAJLIOB.
3aBHCUMOCTh COIIPOTUBIICHUS
METAJJIOB OT TEMITEPATyPBI.
CBepXIpoBOIMMOCTh

DIEeKTPUUYECKHI TOK B
Bakyyme. CBolicTBa
ANEKTPOHHBIX MMYYKOB

[TonynpoBoHMKH, UX
COOCTBEHHAs M MpUMECHas
poBOoAUMOCTh. CBOICTBa
p—~n-niepexona.
[TonynpoBoAHMKOBBIE
prOOpbI

DNEeKTPUYECKHI TOK B
pacTBopax U pacriaBax
3JEKTPOJIUTOB.
DNeKTpoNIUTHYECKast
JYcconnanus. JIeKTPOIN3
DNEeKTpUYECKHU TOK B razax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITEIbHBIN pa3ps/l.

bubmuoreka IIOK https://m.edsoo.ru/ffOc7ae0
Poccuiickast 3ieKTpOHHAs IIKOJIA:
https://resh.edu.ru/subject/lesson/5900/start/4936
2/

Poccuiickast 2JIeKTpOHHAS MIKOJIA!
https://resh.edu.ru/subject/lesson/3775/start/1078

57/

Poccuiickast 3eKTpOHHAS IIKOJIA!
https://resh.edu.ru/subject/lesson/3787/start/1974

82/

bubnuoreka ITOK https://m.edsoo.ru/ffOc84ae

bubnuoreka ITOK https://m.edsoo.ru/ff0c82ba

bubmuoreka ITOK https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Moanaug. I1nazma

DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX

64 [IPaKTUYECKOE IPUMEHEHUE. 1 bu6mmoteka L{OK https://m.edsoo.ru/ffOc86fc
[IpaBuna TexHUKH
0€3011aCHOCTH
KonTponbHas padoTa 1mo Teme
"y bu6nmoteka LIOK https://m.edsoo.ru/ff0c88be
JIEKTPOCTATHKA.
. o ®u3ukKa B BOIPOCAX U OTBETAX:
65 IToCTOSIHHBIN 2IIEKTPUYECKHN 1 .
T https://fizikaedu.ru
TOK. LOKH B PasiHAHBIX Cuagum THA: https:/phys-oge.sdamgia.ru/
cpemax»
bubmuoreka ITOK https://m.edsoo.ru/ffOc8a8a
66 [ToBTOpEHME 1O TEME 1 dwusuka B BOIpocax U OTBETaX:
"Mexanuka" https:/fizikaedu.ru
Cnanum A https://phys-oge.sdamgia.ru/
bubnuoreka ITOK https://m.edsoo.ru/ffOc8c56
[ToBTOpEeHME 11O TEME ®dwu3uka B BONpOCcax U OTBETaX:
67 1 .
"MounekynsipHast puznka' https://fizikaedu.ru
Caanum T'HA: https://phys-oge.sdamgia.ru/
bubnuoteka [{OK https://m.edsoo.ru/ffOc8f6c
68 O6o0bmaroimmii ypok mo 1 du3KMKa B BONPOCAX M OTBETAX:
temam 10 kacca https:/fizikaedu.ru
Cnamum A https://phys-oge.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c8a8a
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c8c56
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c8f6c
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/

11 KJIACC

KoaunuecTBO 4acoB

Ne Kourpo- IIpakru- /[ara DJIEKTPOHHBIE M (ppoBbIE 00pa3oBaTEIbHbIE
Tema ypoka
n/n Bcero JibHBbIE YyecKkue H3Yy4YeHHUH  pecypchbl
padoThI padoThI
[TocTostHHBIE MATHUTHI U X
B3auMoieicTBUe. MarHuTHOE .
BexTob MAFHITHO 1 Poccuiickast 3ieKTpOHHAS IIKOJIA!
Hode. P . bubnmorexa LIOK https://m.edsoo.ru/ff0c9778
MHIYKUUU. JIMHUM MarHUTHOM
WHIYKIUU
MarauTHO€E 1oJIe MPOBOIHHUKA C
bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe
TokoM. OmbIT DpcTeaa. .
B . 1 dusuka B Bonpocax u orerax: https:/fizikaedu.ru

SAUMOJICHCTBHE HPOBOMHHIKOB € Cnanum A https://phys-oge.sdamgia.ru/

TOKOM
JlabopaTtopHas paborta «3yuenue bubmuoteka [{OK https://m.edsoo.ru/ffOc98fe
MarHUTHOTO TIOJISI KATYIIKHU C 1 1 du3suka B Bompocax u otBeTax: https://fizikaedu.ru
TOKOM» Cmamnm 'MA: https://phys-oge.sdamgia.ru/
JlelicTBME MarHUTHOTO ITOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia

bubnuoteka [{OK https://m.edsoo.ru/ffOc9ac0
Awmriepa. JlaboparopHas pabota .

" . 1 1 dusuka B Bonpocax u oTBeTax: https:/fizikaedu.ru
(CCIICNOBAMIE CHCTBHA Cnmamnm 'MA: https://phys-oge.sdamgia.ru/
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA .
Poccuiickast 2eKTpOHHAS MIKOJIA!
HBH’KYI“Y‘COC" 3?11”“’“"““12 ; 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
HactHy. Lia JIopertia. tabota bubmmorexa LIOK https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c98fe
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0c9ac0
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHast UHIYKITHS.
[ToTok BekTOpa MarHUTHOM

Poccwuiickast 37eKTpOHHAs IIKOJIA:

6 uenyKign. S7C HHHYKHI:IH' https://resh.edu.ru/subject/lesson/4908/start/96375/
3aKOH 3JIEKTPOMAarHUTHOM
unaykiuu dapanes
Jlaboparopnas pabota bubamnorexa [{OK https://m.edsoo.ru/ff0cal50

7 «MccnenoBanue SBICHUS dusuka B Bonpocax u otBetax: https://fizikaedu.ru
AJIEKTPOMArHUTHON MHYKIIHNY Cnannm TUA: https://phys-oge.sdamgia.ru/
NunykTUBHOCTB. SIBICHUE
camounaykiuu. J1C bubanorexa LHOK https://m.edsoo.ru/ff0ca600

8 CaMOMHAYKITUU. DHEPTUS Poccuiickast anekTpoHHas MKoia:
MAarHUTHOTO IOJIS KaTYyILIKH C https://resh.edu.ru/subject/lesson/5905/start/46858/
TOKOM. DJICKTPOMarHUTHOE I10JIe
TexHudeckue ycTpoucTBa U ux
NPUMEHEHHE: TIOCTOSHHBIC

9 MAarHHThI, 3JICKTPOMATHHTHI, dwu3suka B Bompocax u otBeTax: https://fizikaedu.ru
ANIEKTPOIBUTATENb, YCKOPUTEIN Cnanum A https://phys-oge.sdamgia.ru/
ANIEMEHTAPHBIX YaCTHII,
UHIYKI[MOHHAsS TIeYb
O6o0maromuii ypok «MarautHoe bubmuoreka I{OK https://m.edsoo.ru/ffOcab82

10 noJje. DIeKTPOMarHuTHas dwu3suka B Bormpocax u otBeTax: https://fizikaedu.ru
WHTYKITHSI Cnannm TUA: https://phys-oge.sdamgia.ru/
Kontponbnas paboTa mo teme bubnuoreka [{OK https://m.edsoo.ru/ffOcad58

11 «MarHuTHoe moJe. du3suka B Bompocax u otBeTax: https://fizikaedu.ru
DJeKTpOMAarHUTHAS MHYKITUSI Caanum A https://phys-oge.sdamgia.ru/
CB0O0OO/IHBIC MEXAaHUYECKHE

12 kosebanus. 'apmonndeckue bu6muoteka L{OK https://m.edsoo.ru/ffOcaf06

KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.



https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0ca150
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cab82
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cad58
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0caf06

[IpeBpamienue 3aeprun

13

JlaGopaTopHas paboTta
«MccnenoBanne 3aBUCUMOCTH
MepHoJIa MaJIbIX KOJIeOaHUH rpy3a
HA HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

dusnka B Bompocax u orBetax: https://fizikaedu.ru
Cnmamnum 'MA: https://phys-oge.sdamgia.ru/

14

KonebaTenbHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJIeOaHus B U/I€aTbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaorus Mexuay
MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KOJICOaHUSIMH

Poccuiickast anekTpoHHas MIKoa:
https://resh.edu.ru/subject/lesson/5903/start/46945/
bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUH B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubnuoreka ITOK https://m.edsoo.ru/ffOcb9ca

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIeHHBIE
MeXaHHuYecKre KoneOaHusl.
Pe3onanc. BeinykaeHHble
3JIEKTPOMAarHUTHbBIE KOJeOaHUs

bubnuoreka [{OK https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBIH TOK.
CunyconIaJIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JEACTBYIOLIEE 3HAYEHNUE CHUIIBI
TOKa U HaIpsKEHUS

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34
Poccuiickast 2eKTpOHHAS MIKOJIA!
https://resh.edu.ru/subject/lesson/4909/start/47006/



https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/4909/start/47006/

Tpancdopmarop. [IponsBozactso,

du3uka B Bornpocax u orBetax: https://fizikaedu.ru

18 ficpesiata u HofpemeHHe Cnamum T'HA: https://phys-oge.sdamgia.ru/
3IEKTPUUYECKON SJHEPTUU
Y CTpOUCTBO U IPAKTUYECKOE
19~ [PHMCHCIHE SICKIpHICCoro Bu6nuotexa LIOK https://m.edsoo.ru/ff0cc324
3BOHKa, F€HEpaTOpa NEPEMEHHOT0
TOKQ, JUHUH 3JIeKTporiepeaayd
DKOJIOrM4eCKHe PUCKU TIpU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU. .
20 Kp TV I/ICHOJIBSOIfaHI/Iﬂp dusuka B Bonpocax u orBerax: https://fizikaedu.ru
YIRTYP . Cnanum 'MA: https://phys-oge.sdamgia.ru/
AJEKTPOIHEPTHH B TOBCEAHEBHON
AKUZHU
MexaHuuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
21 CkopocTb pacnipoCTpaHEHHS U bubnmnorexa LHOK https://m.edsoo.ru/ffOcca54
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
3ByK. CKOpOCTH 3BYKa. bubnuoteka [{OK https://m.edsoo.ru/ffOcccOc
22 I'pomkocTh 3ByKa. BeicoTa TOHa. dwu3suka B Bompocax u otBeTax: https://fizikaedu.ru
TemOp 3Byka Cnamum A https://phys-oge.sdamgia.ru/
ONEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubnnorexa LIOK https://m.edsoo.ru/ffOccfe0
AJEKTPOMAarHUTHBIX BOJIH
[IpuHIMIIBI paguOCBSI3U U .
o4 TeIJ)IeBI/I eHHi T — dusuka B Bonpocax u orBerax: https://fizikaedu.ru
A ' ped Cnmannm 'MA: https://phys-oge.sdamgia.ru/
cBs3U. Paguonokanus
bubnuoteka [{OK https://m.edsoo.ru/ffOcc6f8
KonTponbhas padora .
25 du3suka B Bompocax u orBetax: https://fizikaedu.ru

«Konebanusa v BOITHBI»

Cnannm TUA: https://phys-oge.sdamgia.ru/



https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cc324
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0ccfe0
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cc6f8
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/

26

[IpssmonuneHOE
pacrpocTpaHeHHe CBETa B
oaHOpoaHOM cpeae. ToueuHblid
HMCTOYHHK cBeTa. JIyd cBeTa

bu6nmoteka LIOK https://m.edsoo.ru/ff0cd350

27

OTtpaxkenue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoenue
1300pakeH B INIOCKOM 3epKaiie

bubnuorexa IIOK https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiuenne ceera. [lonnoe
BHYTPEHHEE OTPaXKCHUE.
[IpenenbHbIi yroa MoaHOro
BHYTPEHHETO OTPaKECHUSA

bu6mmoteka LIOK https://m.edsoo.ru/ffOcd7f6

29

30

31

32

JlaGoparopHnas pabora
«M3Mepenune nokasaress
MPETIOMIICHUS CTEKIIa

JInnzel. [locTpoenue
n3o0paxenuii B 1uH3ze. opmyna
TOHKOM JIMH3BL. Y BEJIMUEHUE
JIMH3bI

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

Hucnepcus cera. CoxxHBIN
coctaB Oenoro cBera. L{Ber.
JlaGopatopHnas pabora
«HabmoneHne nucnepcun cBeTa»

bu6mmoteka IIOK https://m.edsoo.ru/ff0cd67a

bubnuoreka ITOK https://m.edsoo.ru/ffOcddle

du3suka B Bompocax u orBeTax: https:/fizikaedu.ru
Cnanum 'A: https://phys-oge.sdamgia.ru/

dwu3suka B Bormpocax u otBeTax: https://fizikaedu.ru
Crmamum I'HA: https://phys-oge.sdamgia.ru/

33

WnTtepdepennus crerta.
Judpakius certa.
JudpakimonHas pemeTka

bubnuoteka [{OK https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

34 bu6mmotexa LIOK https://m.edsoo.ru/ffOcf02e
[Tonapuzanus cera
OnTudeckue MpuodOpPH U Poccuiickas aiekTpoHHas MIKOJa:
35 YCTPOMCTBA U YCIIOBHS UX https://resh.edu.ru/subject/lesson/3829/start/197511
0€301acHOTO MPUMEHEHUS /
['panuIpl TPUMEHUMOCTH
36 L ACCIHCCION NMEXATIICH. Bubmorexa LIOK https://m.edsoo.ru/ffocfs62
[Toctymatel crienuaaIbLHONU TEOPUU
OTHOCHTEIIEHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe1JICHUE bu6nuoteka LIOK https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTHBI
DHeprus u UMITYJbC
38 PCIVITHBHCTCKON ? acTMUEL. CBA3k bu6nunoteka LIOK https://m.edsoo.ru/ffOcfc68
MAacChl C DHEPTHel U UMITYIbCOM.
DHeprus NoKos
Kontponbnas padota «Onrtuka. bubnuoreka I{OK https://m.edsoo.ru/ffOcf6f0
39 OCHOBBI CHIEIMAIEHON TEOPHU dwu3suka B Bompocax u otBeTax: https://fizikaedu.ru
OTHOCHUTEJIBHOCTH Cnamum A https://phys-oge.sdamgia.ru/
40 Potort. Gopmyra Inatica. bubanoreka I{OK https://m.edsoo.ru/ffOcfel6
DHeprus U UMMyibc GpoToHa
OTKpBITHE U HCCTIEIOBAHUE
41 ¢doroadpdexra. OnbiTer A. T bu6muoreka L{OK https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl hoTodPdexTa.
4o YpasHeHue JiHUITCHHA U1 Bu6muorexa L{OK https:/m.edsoo.ru/ffod015e

dororddekra. «Kpachas
rpanuna» Gotordpdexra



https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

JaBnenne cBera. Onbithl [1. H.
JleOeneBa. XuMHUUECKOE JI€iiCTBHE
cBeTa

bu6nmoteka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHudeckue ycTpoucTsa u
[IPaKTU4YECKOE NPUMEHEHUE:!
¢dorosnemenT, GpoTogaTUHK,
COJIHEYHas Oatapesi, CBETOAHOA

dusuka B Bonpocax u otBetax: https://fizikaedu.ru
Cnanum TUA: https://phys-oge.sdamgia.ru/

45

Pemenue 3amau mo treme
«DJEeMEHTHI KBAHTOBOM OIITHKH

bu6mmoteka IIOK https://m.edsoo.ru/ff0d0302

dusnka B Bompocax u orBetax: https:/fizikaedu.ru
Cnanum 'A: https://phys-oge.sdamgia.ru/

46

Mopenb aroma Tomcona. OnbIThI
Pesepdopna no paccesHuro o-
yactull. [LtanerapHas Mozenpb
aToMa

bu6mmoteka IIOK https://m.edsoo.ru/ff0d091a

47

48

49

50

51

[Toctynmater bopa

W3nydenue u norioumeHue
(hOTOHOB MpH TIEPEX0JIe aToMa C
OJIHOT'O YPOBHS DHEPI'UU Ha
Ipyroi. Buasl ciekTpoB

BonHoBBIE CBOWCTBA YACTHII.
Bomnsl ne bponns.
KopnyckynsipHo-Bo1HOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
ONPEACIICHUIO COCTaBa
PaaOAKTUBHOTO U3ITYyYESHUS

CgoiicTBa anbda-, 6era-, raMma-

bu6mmoTteka 1IOK https://m.edsoo.ru/ff0dOafa

bubmuoreka I{OK https://m.edsoo.ru/ffOdOafa

bubnuoreka ITOK https://m.edsoo.ru/ff0d0ca8

bubmuoreka IIOK https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d0302
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

u3nydyeHus. BinusHue
PaaOAKTUBHOCTU HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DONEKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-usnyuenue

bu6nuoteka LIOK https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIi
peaktop. [Ipobiiemsl,
MEePCIEKTUBBI, IKOJIOTUYECKUE
aCIEeKThI IAEPHOU SHEPTETUKU

bubmmoteka 11OK https://m.edsoo.ru/ff0d1356

54

DNeMeHTapHbIC YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MeETObI
HAOJIOACHNUS M PETUCTPAIIH
a1eMeHTapHbIX YacTull. Kpyribii
cton «OyH1aMeHTaIbHbIE
B3auMOJIeUCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPa

bubnuoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3se3nus,
SIPKUE 3BE3/bI, TJIAHETHI, X
Buaumoe asrmxenne. CojiHeyHas
cHcTeEMa

Poccuiickast anekTpoHHas MIKOa:
https://resh.edu.ru/subject/lesson/3918/start/48521/

56

Counnie. ConHeunast akTUBHOCTD.
NcTtounuk snepruu ConHua u
3BE3]T

du3suka B Bompocax u otBeTax: https://fizikaedu.ru
Crmamum I'HA: https://phys-oge.sdamgia.ru/

57

3BE31BI, KX OCHOBHBIE
XapaKTePUCTHKU. 3BE3]IbI TITABHON
IIOCJIEIOBATEIHLHOCTH.

Poccuiickas anekTpoHHas mIKoa:
https://resh.edu.ru/subject/lesson/5910/start/280701

L



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://fizikaedu.ru/
https://phys-oge.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/

BuyrtpenHnee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TIPEICTABIICHUS O
MIPOMCXOXKACHUH M SBOJIIOIHH
CouHiia 1 3BE31

Mnuneunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u

Poccuiickas anekTpoHHas mIKoja:

58 nexenne Conana B [anmakTuke. https://resh.edu.ru/subject/lesson/4935/start/290420

lanaktuku. Y€pHbIE IBIPHI B /

SApax rajJakTHK

Bcenennas. Pazberanue rainakTHk. .

Teops BolLILOI B3DLIEL Poccniickas 5eKTpOHHAs MIKOJIA!

59 P pbIBa. https://resh.edu.ru/subject/lesson/4937/start/197941
PenukroBoe usnydeHue. /

Meraranaktuka
Hepemiennsie mpooieMbl dusuka B Bornpocax u otBeTax: https://fizikaedu.ru

60 _ ,
aCTPOHOMHHU Cnanum A https://phys-oge.sdamgia.ru/
KonTponbHas padota «DIeMeHThI dusuka B Bornpocax u orBetax: https:/fizikaedu.ru

61 _ :
aCTPOHOMHH U aCTPO(PUUKI» Cramum I'HA: https://phys-oge.sdamagia.ru/
O6o06maromuit ypok. Poib

62 (U3UKH U aCTPOHOMHUH B du3suka B Bormpocax u otBeTax: https://fizikaedu.ru
COBPEMEHHOW Hay4YHOH KapTHHE Cnamum A https://phys-oge.sdamgia.ru/

MHpa
63 IMoBToberie o Teme "MexamiKa" du3suka B Bompocax u orBeTax: https:/fizikaedu.ru
p Cramum I'HA: https://phys-oge.sdamagia.ru/

64 [ToBTOpEHUE 1O TeMe du3suka B Bompocax u otBeTax: https://fizikaedu.ru
"MonexynsipHas puznka' Cnanum A https://phys-oge.sdamgia.ru/
[ToBTOpEeHue no Teme -

" P . dusuka B Bonpocax u orBerax: https://fizikaedu.ru

65 DnekrpocraTrka. [IocTOSTHHBIN

AIEKTPUICCKUN TOK"

Cnamum TUA: https://phys-oge.sdamgia.ru/



https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://fizikaedu.ru/
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IToBTOpEeHue no reme

du3uka B Bornpocax u orBetax: https://fizikaedu.ru

66 Margurroe noze. . Cramum THA: https://phys-oge.sdamgia.ru/
DJIeKTpOMarHuTHast MHIYyKIus "
IToBTOpenue no teme "OnTHKa. -
67 0 . 1 dwuzuka B Bonpocax u otBetax: https://fizikaedu.ru
CHOBBI CHEIHMATIPHOM TCopHH Cramum THA: https://phys-oge.sdamgia.ru/
OTHOCHTEJIBHOCTH
[ToBTropenue no teme "KBanTtoBas bubnmoreka [{OK https://m.edsoo.ru/ff0d1784
68 ¢du3mKa. DIEMEHTBI aCTPOHOMHHU 1 du3suka B Bompocax u orBeTax: https:/fizikaedu.ru
1 acTpopu3uKu" Cnamum I'MA: https://phys-oge.sdamagia.ru/
OBHIEE KOJIMYECTBO YACOB I10 4
I[TPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®usuka, 10 kimace/ Msaxumes ['.4., byxoenes b.b., Corckuit H.H. mon

penakmueint IlapdentreBoii H.A., AxknuonepHoe oOmiectBo «M3aaTenbcTBO
«ITpocsenienue»
e ®dusuka, 11 xmace/ Msakumes I'.JI., byxosnes b.b., Uapyrua B.M. mox
penakmuent IlapdentreBori H.A., AknuonepHoe oOmiectBo «M3mpaTenbcTBO
«IIpocBenieHue»

Coopamk 3amay mo ¢usuke. 10-11 xmaccel: ydeb. mocobue s
oOmeoOpa3oBar. opranusauuid: 6a3oBbiii ypoBeHb / H.A. TlapdenbThena.
AKIHMOHEPHOE 00111eCTBO "U3natenscTBO "IIpocBemenue".

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

®uzuka. CamocTosiTeNbHBIE U KOHTpOJIbHBIE paboThl. 10 kiacc: yueoO.
nocobue g obmieoOpa3oBaTeIbHBIX  OpraHu3anuii:  0a30BBIA U
yrayonenusii ypoBuu / E.C. Eptorkun, C.I'. Eprorkuna. AKnuoHepHOE
obmectBo "U3narenscTBo "[IpocBemienue".

®usuka. CaMocCTOATENbHBIE M KOHTpOJIbHBIE paboThl. 11 kmacce: yueO.
nocobue sl o0meoOpa3oBaTeNbHBIX  OpraHu3alMii:  0a30BBIM U
yrinyonennbii ypoBau / E.C. Eprotkun, C.I'. EproTkuHa. AKIHOHEpHOE
obmectBo "N3naTenscTBo "[IpocBemienue".

TeMaTtuueckue KOHTPOJIbHBIE U CAMOCTOSITeNIbHBIE PaboThl mo ¢usuke. 10
kiacc. O.1. I'pomuesa — M. : U3gaTenbcTBO «DK3aMeER.

TemaTudyeckue KOHTPOJBHBIE M CAMOCTOSITENbHBIE paboThl 1o Qusuke. 11
kiacc. O.1. I'pomuesa — M. : U3gaTenbcTBO «DK3aMeER.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6moreka LIOK: https://m.edsoo.ru/7f41bf72

Poccwuiickas anmextponHas mkoda: https://resh.edu.ru/

dwusuka B Bonpocax u oTBetax: https://fizikaedu.ru

Cnanum 'HMA: https://phys-oge.sdamgia.ru/
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