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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 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 pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OIPENETAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro oOUIero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cUCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpenessieT Xapakrep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBAHUE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS YYACTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€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 OJHOTO pasziena Kypca, TaK M MHTErpHUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyAoBaHHE (OPMHPYETCI B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOYYAIOMIMXCS K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pE3ysibTara HW3Y4YEHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHne  CHUCTEeMbl ~ 3HAaHUKW 00  o0mux  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHMs] pa3IMYHBIX 3aJady C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIIMSAHMS HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
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 Mo (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEP)KXAHUE OBYUEHUSA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUA
®usuka — Hayka o npupozae. HayuHble MeTOIBI IO3HAHUS OKPYKAIOILIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCNEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TIpolieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3NKKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu



AHanoroBple U LHUQPPOBbIE HU3MEPUTENIbHBIE MNPHOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U I[EpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBoimHetHOe  nBWKEHWE. J[BMKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aBuxkeHUs Tena, OpOIIEHHOrO MOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKIAY NYTSIMHU, NPONUIAECHHBIMU TEJIOM 3a
MoCJe0BaTeIbHbIE paBHBIE TMPOMEXKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmumnesd. Ilepeeii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca Tena. Cuna. [Ipuniun cynepno3uuuu cuil. Bropoii 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAIMIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOW TOYKM (Tena), CUCTeMbl MaTEpPUAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas JHEPIus yIIpyro
nedbopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmuanpHBIE W HEMNOTSHIIUMANIbHBIC  CHIJIBL CBsizb  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXAHUYECKOW IHEPTHUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Paszgen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacCTULl BEUIECTBA. MOJENM CTPOECHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3zMepsl MoJiekyil. KonuuectBo BemiecTBa. [TocTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH /lanpToHa. M30mponeccsl B UACaNbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXAY apaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucrema. BHYTpeHHSAS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€albHOrO0  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nercTBus TeruioBod MammuHbl. [{ukn KapHo u ero ko3¢p@dUIMEHT IMOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruu Tejla MPH COBEPIICHUU PAaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl



[TapooGpa3oBanue u koHmeHcanus. Vcmapenne u kuneHue. AOCOMIOTHAS |
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHBIH map. YenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTAIUIM3aIus. Y IebHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYCHHUS] COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX MTAPOB.

Kunenue npy NnOHWKEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanmst Teyl. OJIEKTpUYECKWi 3apsan. JlBa BHIA 3IEKTPUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe nose. Hampsok€HHOCTH  3yIeKTpuueckoro mojs. [IpuHuun
CYNEPIO3ULIUUA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM MW AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPa.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

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

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 115 OJTHOM (3aMKHYTOM) AyieKTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 MpUMECHAas IPOBOJIMMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWXKYILIEH cuibl. KopoTrkoe 3amMblkaHue
raJibBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB JIEKTPOIIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKMA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JIBHUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

11 KJIACC
Paznen 4. JaekTpoauHamMuKa
Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuTHl.  B3anmMmonmencTBHEe  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NMHUNM MAarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHON YaCTULB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIAs CUjla HMHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKyLIas  cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOI'O IyYKa MarHUTHBIM MOJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIJIBI MHAYKIUH OT CKOPOCTH M3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUSA BHCKTpOMaFHI/ITHOﬁ UHAYKIUH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. I[lepuox, wacrora, ammumryaa U (aza kKoideOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUSA
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HH.

TexHUYEeCKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxaromux KojaeOaHuii.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHMHM pE3HCTOpa, KATyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpeMEHHOr0 TOKa B LENM W3  IOCJIEA0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60IHbL



MexaHudeckue BOJIHBI, yclioBUsA pacnpoctpaneHus. Ilepumoa. CkopocTtb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJsIpU3aus, Audpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OtpaxkeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeINb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJHOIO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CiaoxHbIi coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

IIpenensl MPUMEHUMOCTH FEOMETPUYECKON ONTUKHU.



BonnoBass ontmka. Mutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS pEHIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6monenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonbl. Dopmyna [Inanka cBa3u 3HEprun POTOHA C €r0 YACTOTON. DHEPrHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHmTeitHa s hoTodpdexra. «KpacHas rpanuna

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o10o3(h(HEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue mMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacniaz. ONEKTPOHHBIM M TO3UTPOHHBIN Oeta-pacnaa. [‘amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: AO3UMETP, Kamepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonbiioro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311s CEeBEpHOIO MOJIYIIAPUS U SIPKUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOpeHne

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOH KapTHHE MHUPa, POJb GU3HMIECKON TECOPUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYEeCKON KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rurmore3a, (Qpusnueckas BeIWYHWHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI M MX MPOCKIHH HA OCH KOOPIWHAT, CIIOKECHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJiE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, IEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpaghusi:  mMarHuTHbIE TIONIOCA 3€MJIM, 3JIEKU MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
CoJIHEUHas Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO TpenMera «®Du3nka» HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOJIKHO OOECTICUUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pe3yIbTaThl OCBOCHHSI yueOHOTO mpeaMera « DU3uKay JOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPa)KAaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHON Y BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMuHBIM cdepaMm npodecCHOHANbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH U CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHUS



c(OPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TI00ATEHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHne OMbITa JEeATeIbHOCTH SKOJOTUYECKOW HAamNpaBICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

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

OCO3HAHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus: (U3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1M JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH 3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHIMHU M METOJAMH
(bu3nYecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB ITO3HAHHSI,
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlU, MPEeoOpa3oBaHUI0 W TPUMEHEHUI0O B PA3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
JESATEILHOCTH, B TOM YHCIIE NIPU U3YYCHUH (PU3UKY;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOUCK, AaHAlU3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJOTM B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
yu€TOM Ha3zHayeHHs] THPOPMAIIMU U LIETICBOM ayJUTOPUH, BBIOUPAst ONTUMAJIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JIESITENBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIWMKTHBIX CUTyallud MW CMSTr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IMOHMMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHON M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOr0 WICHA KOJIJIEKTUBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXXIOI0 yYaCTHHKAa KOMaH/bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEBIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTCHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH pELIEHHA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTUBBI M apryMEHThl JPYTMX NpPU aHAIU3€ PE3YIbTAaTOB
JEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mpouecce NOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS SMOIIMOHAJIBHBIN WHTEJIEKT, MPENO0Iararouit
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIECHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAaThC K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIENIH U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COI[MAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMHU JIFOJIbMU, 3a00TUTHCSI, MPOSIBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nuecKux 3ajaay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUUYECKOW TEOpUHM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKEHUE, CBOOONHOE TajeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAllWs, IUIaBJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM



COCyJlle, CBSI3b MEXJAYy IlapaMeTpaMHu COCTOSIHUS Tra3a B HM30MIPOIECcCax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3NUECKUE BEITMUMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MeXaHWUYECKass MOIINHOCTh; MPH ONKHCAHUU MPABWIBHO TPAKTOBATH
(GU3MYECKUI CMBICT HCIOJIB3YeMbBIX BEIMYHMH, WX OOO3HAYCHUS W CIUHMIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIB3Ysl (DM3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrysi XaOTUYECKOrO JBHXKEHUSI MOJICKYJI, CPEIHEKBaIpaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0003HaYeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUHN 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUU CMBICT HCIOIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (U3UYECKYI0 BEJIUYHUHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJIb3YsS (PU3NUECKHE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPUHIIUI PABHOMPABHUS WHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHI0 CTPOCHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOrO 3apsifa, 3akoH KyioHa, mpu 3TOM pasjinyarh CJIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS WX 0€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,



co0uparh yCTaHOBKY M3 MPEIJIOKEHHOTO OO0OpYyIOBaHHSA, MPOBOAHUTH OMBIT H
(GbOopMyIMPOBATh BHIBOIHI,

OCYILIECTBISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaThb W3BECTHBIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PHU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUMN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIMYUH B
BUJIE Ta0OnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOro1aTh MpaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (PM3UUECKHE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHUBATH PEATBHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIOJB30BaTh  MpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

MPUBOUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE NPOLECCOB OKPYXKAIOLIEr0 MHUpPa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUTAHUPOBAaTh PabOTy TPYNNbI, PalNMOHAIBHO paCHpeeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aC€KBATHO OIEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:



JIEMOHCTPUPOBATh HA MpUMEpax pojib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIOHHAas MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3NUECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMMKHN U KBAaHTOBOW (DPM3UKHU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE NEUCTBUSA TOKA, B3aUMOJACHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJSpU3ALMS  CBETa, JAUCIEPCHUS CBETA,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOAKTUBHOCT;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYILAs CUiIa, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pAacCTOSHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
GbopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIIBI, YKa3bIBaTh (OpPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCTOJBb3YsS (HU3UIECKUE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUs SHEPTUHU, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXpPAHEHUSs
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBl, 00JACTH)
MIPUMEHHUMOCTH;

OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIE 33/1a4d: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,



UCIIONIb30BAaTh  MpPH  pPEIIEHUH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpaIleHNH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpUBAeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugpossbie
Ne i/l IporpaMmb1 pa Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKue U AIEKTPOMarHuTHbBIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onruia 10 3 ngﬁﬁfﬁgﬁﬁmmgn
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEIHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmorexa [IOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Cpoerye atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU
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bu6mmoreka [IOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggf};ﬁfg&%gﬁﬁf A1097¢
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacoB
Ne Tema vooKa K i DJIeKTpOoHHbIe HU(pPOBbIE
n/n yp Beero OHTPOJILHBIE PAKTHYUCCKHE | o 5hazoBaTebHbIE pecypebl
padoThI padoThI
®usuka — Hayka o npupojae. Hayunsie bubnunoreka [JOK
1 1 .
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHun
2 COBPEMEHHOM i)ayqﬂoﬁ K(zpsnmﬁ MUpa, B 1 bubmorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHue

4 PaBHOMepHOE NpsAMONMHENHOE 1 bu6nuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSAMOIMHENHOE 1 bu6nuorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO MaEHNUSA https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe npmxenue. /[pmkenne bubmuorexa [JOK

7 . 1 :

MaTepHUAIbHON TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

o | pomm e e[ B 10K

pi ’ https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproTOHA
M . T
9 c acecilf)ifla I/I(IEIHCHI/?J'I B?TI/(I)HL(I)I;/I'IHSaKOH 1 bubmorexa LIOK
yrep 1 ) poH https://m.edsoo.ru/ffOc3be8
HbroToHa A MarepuanbHOM TOUKH

10 Tperunii 3akoH HproToHa 111 1 bubnuoreka [IOK

MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
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3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK

11 .

TsKeCTH. [lepBast kocMHUeCcKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK

12 Cuna ynpyrocru. 3axon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduiment tpenus.

13 Cuna ZEH OTI/IBJIe}(IbI/I(l:I HH U IIBI/IE(GHI/II/I Bubmiorexa LHOK

P p https://m.eds00.ru/ff0c376
Tesa B KUAKOCTU WJIH rase
[ToctynarensHoe U BpaliaTeiabHOe

14 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bubnnoreka [JOK
MowmeHT cumbl. [lnedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEJIa
HNMnynbec MmaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
WNmnynbe cunbl. 3aK0OH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast s3Heprusi MarepuaibHONR bu6nuorexa [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPIUn
ITorennmansHas 3HEPTHUSL.

[loTeHumanbHas 3HEPTUs yIpyro

17 edo 1\1/111/1 OBaHHOM rlf )KEHEIYF bubmiorexa LIOK
ACQOPMHUP Py ' https://m.edsoo.ru/ffOc461a
[ToTennmansHas 2HEprus Teaa BOIU3U
MMOBEPXHOCTU 3E€MJTU
[ToTeHunanbHble 1 HEMOTEHIIUATIbHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX

18 CUJ C I/ISMCHCEII/ICM MexaHqucIj(oﬁ bubmnorexa LIOK

https://m.edsoo.ru/ff0c478c
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpaHEHHUsI MEXaHUYECKOU SHEPTUU
JlaboparopHas pabota «lccrnenoBanue https://multiurok.ru/files/laboratornyi-
19 CBSI3HM pabOThI CHJIBI C U3MEHEHHEM praktikum-dlia-10-klassa.html

MEXaHUYECKON YHEPIUHU Tena Ha
IIPUMEpE PACTSKCHUS PE3HHOBOTO

http://school-
collection.edu.ru/catalog/?class[]=53
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KITyTa»

subject[]1=30 https://vk.com/topic-
100285962 33999484

KonTponbhas pabota no teme

bu6mmoreka [JOK

20 «Kunemaruka. Jlunamuka. 3aKoHbI https://m.edsoo.ru/ff0cah74
COXPaHEHHUS B MEXaHHUKE)
0 -
21 smermiccrofi reopimn. Bpoyrioncioe Bu6miorera LIOK
PHH. bpOyH https://m.edsoo.ru/ffOc4dc2
neuxenue. Auddysus
XapakTtep JABUKECHUS U B3aUMOICHCTBUS bu6mmoreka [JOK
22 yacTUll BelecTBa. Mojenu cTpoeHust https://m.edsoo.ru bubnuoreka
ra3oB, )KUIAKOCTEH U TBEPABIX TEI POIII https://resh.edu.ru
bubmuoreka [JOK
Macca monekyn. KonnuecTBo BemecTsa. .
23 ocTosHMAs ABOAIDO https://m.edsoo.ru bubnmmoreka
P POIII https://resh.edu.ru
TermoBoe paBHOBecue. Temneparypa u bubnuotexa [JOK
24 e€ u3mepenue. lllkana remneparyp https://m.edsoo.ru bubnmmoreka
Lenbcus POIII https://resh.edu.ru
o5 Wneaneasiii taz B MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHeN KHHETUYECKON IHEPTUHU bubnunoreka [JOK
JBUKEHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
bu6mmorexa [IJOK
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI https://m.edsoo.ru bubmmoreka
PO https://resh.edu.ru
https://multiurok.ru/files/laboratornyi-
JlabopatopHnas pabdora «HccnenoBanue prak_tlkum-dlIa-10-klassa.html
28 3aBHCUMOCTH MEX]Ty TTapaMeTpaMu http://school-
collection.edu.ru/catalog/?class[]=53
COCTOSHMIA paspeKCHHOTO Tasa» subject[]=30 https://vk.com/topic-
100285962 33999484
29 M3omnporeccel B H1€anbHOM Tra3e u ux bubnmoreka [JOK
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rpaduueckoe npeacTaBieHUE

https://m.edsoo.ru/ff0c570e

BuyTpenHsis sHeprus
TEPMOJIMHAMUYECKOMN CUCTEMBI U

N bubmuoreka [JOK
30 croco0bI €€ n3Mmenennst. Komnuectso ]
https://m.edso0.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrHs
OJIHOATOMHOTO UJCAIBHOTO raza
31 Buasl Tenonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
| R e s BuGonra 10K
pa https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnnadbaTHbIN Ipolece
IlepBrIil 3aKOH TEPMOAMHAMHUKH U €TI0 bubmuorexa [JOK
33 .
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs po1ieccoB B MpUPOIE. bubnmoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevictBus u KII/I TernmoBoi bu6mmorexa [IOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
36 Hukn Kapuo u ero KITJ{ https://m.edsoo.ru bubnmmoreka
PO https://resh.edu.ru
DKOJOTHIECKHE MPOOIEMBI bubmorexa HOK
37 TeILIODHE remxnp https://m.edsoo.ru bubnmmoreka
P POII https://resh.edu.ru
38 O6o06matomuii ypok «MonexyspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
K
| o e Bumores 10K
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooGpazoBaHue U KOHEHCAIHS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
a1 AOCOoIOTHAS 1 OTHOCHTEIIbHAS bubnuoreka [JOK

BJI&KHOCTh BO3/lyxa. HackIeHHbli map

https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bu6mmoreka [JOK

42 KpucTauioB. JKuJIKre KpUCTAIIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
I1 .
53 Vacmmas renmora mranrenms BuGmorexa LIOK
a - https://m.eds00.ru/ff0c6708
Cyb6numarnus
bubmuoreka [JOK
44 YpasHeHue TeMosoro banarca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. JNeKTPUIECKUn bubmmoreka [JOK
45 ]
3aps. J(Ba BUIA SIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0c6bcc
I1
46 H(I))J'(I) BOH:]:IOKHI;;?; H;;gglggf aHEHUS Bubmmorexa LIOK
YHpOBO ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B I .3
57 Kynom Toseummsit onextpwcoxii BuGmorexa LIOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsia
o | Do e o LOK
p UH ynep H . p https://m.edsoo.ru/ffOc6df2
nosiert. JIuauu HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTHYecKoro mods. bubnnorexa [JOK
ITorennuan. PasHoCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
IT
50 omexrpoctammeckow mone. BuGmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. bu6mmorekxa [JOK
51 InekTpoeMKOCTh. KonzeHcaTop https://m.edsoo.ru/ff0c7126
3 .
52 rowtencaTopa. DHepI APTKEHHOO BuGnorexa LIOK
a pa. P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
TlaGopaTopHas paGoTa "V3MeDeHIIe https://multiurok.ru/files/laboratornyi-
53 paTop P P praktikum-dlia-10-klassa.html

AIIEKTPOEMKOCTH KOHJeHcaTopa"

http://school-



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html
https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html
http://school-collection.edu.ru/catalog/?class%5B%5D=53%20subject%5B%5D=30

collection.edu.ru/catalog/?class[]=53
subject[]1=30 https://vk.com/topic-
100285962 33999484

JlaboparopHas pabota "M3mepenue

bubmuoreka [JOK

54 K TDOEMKOCTI KOMICHCATOR" https://m.edsoo.ru bubnroreka
p A p POIII https://resh.edu.ru
ek €CKUM TOK, YCIIOBUS €T0
AICKIPMHCCRII TOK, YCTOBHA er bubmumorexa [IOK
cymecTtBoBanus. [Toctosuublil Tok. Cuna .
55 Toxa. Hampsskerme. ConnoTiBIeHIe https://m.edsoo.ru bubnmmoreka
) p : P ’ PO https://resh.edu.ru
3akoH OMa 11 yyacTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMEIIAHHOE COEMHEHHE MMPOBOIHUKOB. bubnnoreka [JOK
JlaboparopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

57 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnuoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ffOc7838
3akon OMa A7ist OTHOM (3aMKHYTOM)
anexktpuueckon nenu. Koporkoe

P ! P bu6mmorekxa [IOK
58 3aMblkaHue. JJaboparopHas pabota .
https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucToOuHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBICHUS
DneKTpOHHas IPOBOAUMOC é
JICKTPOHHAS TPOBOIUMOCTH TBEPIIBIX Butmorexa [IOK
METAIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS ]
59 METALIOB OT TeMIEDATYDLI https://m.edsoo.ru bubnuoreka
DATYPHL. POIII https://resh.edu.ru
CBepXmpoBOIUMOCTb
DNEKTPUYECKU TOK B BAaKyyMe bubmorexa HOK
60 CBoﬁcI;Ba TEKTDOHHLIX nnyo{; https://m.edsoo.ru bubnmoreka
p yi PO https://resh.edu.ru
[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 puUMecHast MpoBOAUMOCTh. CBOMCTBA bubnmnoreka [JOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI

62 DJIEKTPUUECKHUI TOK B pacTBOpax u bubmuorexka [JOK



http://school-collection.edu.ru/catalog/?class%5B%5D=53%20subject%5B%5D=30
http://school-collection.edu.ru/catalog/?class%5B%5D=53%20subject%5B%5D=30
https://vk.com/topic-100285962_33999484
https://vk.com/topic-100285962_33999484
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c84ae

paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DJIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma

o | Do mebpenyeotes | B LOK

p p ' https://m.edsoo.ru/ffOc86fc

[IpaBuna TexHuKH 0€30MaCHOCTH

65 O06o0marmuii ypok 1 bubnunoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubmmorexa [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblit ypok. KoHTponbHas pabora 1 bubnuorexa [JOK
1o TeMe "DieKTpoiuHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bub6nuorexa [IOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KIIACC

Ne KoaudecTBO 9acoB

n/ Tema ypoka Bcer  KonTpoJubh
n 0 ble paboThI

ITocTostHHaBIC

MarHMThl B UX
B3aHMOJICHCTBHE.
MarsuTHoOE MoJe.

Bexrop 1
MarHUTHOM

UHAYKIUU. JIuHumn
MarHUTHOM

WHIYKIIUW

MarauTHoe I10JIe
MIPOBOJIHHUKA C

TOKOM. OTIBIT

Opcrena. 1
BzaumopeiictBue
MIPOBOJIHUKOB C

TOKOM

JIaGoparopHas
pabota «M3yuenue
MAaruTHOTI'O I10JIA
KaTYIIKU C TOKOM»

IMpakTuyeck
ue padoTsl

JeKTPOHHBbIEe HU(POBHIE 00pa3oBaTebHbIE PeCYPChI

bubmmoreka [{OK https://m.edsoo.ru/ff0c9778

bubmuoteka [{OK https://m.edsoo.ru/ffOc98fe

bubnuoteka [{OK https://m.edsoo.ru/ffOc98fe

[erictBue
MarHUTHOTO TOJIS
Ha MTPOBOJTHUK C
TokoM. Cuia
Awmmepa.
JlaGopatopHnas
paborta
«HccnenoBanue

bubmuoteka I{OK https://m.edsoo.ru/ff0c9acO



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JNIEUCTBUS
MOCTOSSHHOTO
MarHuTa Ha PaMKy
C TOKOM)»

[elictBue
MarduTHOIO MOJIS
Ha JIBUXKYIYIOCS
3apSKEHHYIO
ygactuiy. Cuna
Jlopenma. Pabora
cuibl JIopeHna
DneKTpOMarHuTHa
Sl MHYKIIHSL.
[Torok BekTOpa
MarHUTHOM
nnaykuun. J/1C
WHJYKUWH. 3aKOH
3JIEKTPOMArHUTHO
W UHAYKIUU
®dapanes
Jlaboparopnast
pabota
«HccnenoBanne
SIBIICHUS
AJIEKTPOMArHUTHO
Y UHIYKIUD)

bubmuoteka [{OK https://m.edsoo.ru/ffOc9df4

bubmuoteka [{OK https://m.edsoo.ru bu6mmoreka POIII
https://resh.edu.ru

bubmuoteka [{OK https://m.edsoo.ru/ffOcal50

NHAYKTUBHOCTS.
SIBnenue
CaMOWHIYKIIUH.
OJIC
CaMOWHIYKIIUH.
OHeprus
MarHUTHOTO TI0JIA
KaTYIIKA C TOKOM.

bubmuoteka [{OK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3J'I€KTpOM3FHPITHO
€ I10JIC

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
[IOCTOSIHHBIE
MarHuThl,
3JE€KTPOMArHHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPUTEIN
3JI€MEHTaPHBIX
4acTHll,
WHTYKIIMOHHAs
1eyb

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

10

O06001aroIui
ypok «MarHutHoe
T0JIE.
DneKTpoOMarHuTHa
Sl MHTYKITHSI

bubmuoteka [{OK https://m.edsoo.ru/ffOcab82

11

KonTponsHas
pabota 1o Teme
«MarHuTtHoOe 1ose.
DneKTpoOMarHuTHa
Sl MHTYKITHSI

bubmuoteka [{OK https://m.edsoo.ru/ffOcad58

12

CB0OOIHEIE
MEXaHUYECKHE
KoJieOaHusI.
I'apmoHnueckue
KoJIeOaHusI.
YpaBHeHue
rapMOHHUYECKHUX
KoJeOaHu.
[IpeBpaiienue
SHEPTUU

bubnuoteka [{OK https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas
pabora
«Hccnenosanue
3aBUCHUMOCTH
MepUOJIa MaJIbIX
KosebaHui Tpy3a
Ha HUTH OT JITHHBI
HUTHU ¥ MaCChI
rpy3a»

https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html

http://school-collection.edu.ru/catalog/?class[]=53 subject[]=30
https://vk.com/topic-100285962 33999484

14

15

16

KonebarenpHbli
KOHTYP.
CB00OOIHEIE
ANEKTPOMArHUTHBI
€ KoJieOaHus B
HAIeaIbHOM
Koye0aTeIbHOM
KOHTYE.
AHanorust Mexuy
MEXaHNYECKUMH U
ANEKTPOMArHUTHBI
MU K0JeOaHUsIMU
dopmyna
TomcoHa. 3akoH
COXPaHCHHUS
SHEPTUU B
HAIeaTbHOM
KoyebaTeIbHOM
KOHTYpe

[IpencraBnenue o
3aTyXarmux
KOJICOaHMSIX.
BrinyxieHHbie
MeXaHHYECKHE
KoJIeOaHMUsI.

bubnuoteka [{OK https://m.edsoo.ru/ffOcb820

bubmuoreka [{OK https://m.edsoo.ru/ffOcb9cd

bu6moreka LIOK https://m.edsoo.ru/ffOcbhb86



https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html
http://school-collection.edu.ru/catalog/?class%5B%5D=53%20subject%5B%5D=30
https://vk.com/topic-100285962_33999484
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

18

Pe3onanc.
BrinyxieHnbie
3JIEKTPOMATrHUTHBI
¢ KoJieOaHus

IIepeMeHHBIH TOK.
CunyconaJibHbIN
IIEPEMEHHBIHN TOK.
MomHocTh
MEPEMEHHOT0
TOKA.
AMIUITUTYIHOE U
JEHCTBYIOLIEE
3HAYCHHUE CHIIBI
TOKa B
HaIpsHKEHUS
Tpancdopmarop.
IIpoussoactso,
nepeaayda u
notpe0ieHue
BJIEKTPUYECKON
SHEPTUU

bubmuoteka [{OK https://m.edsoo.ru/ffOcbd34

bubmuoteka [{OK https://m.edsoo.ru bu6mmoreka POIII
https://resh.edu.ru

19

YerpoicTBo U
MPaKTUYECKOE
MIPUMEHEHHE
BJIEKTPUYECKOTO
3BOHKA,
reLeparopa
MEPEMEHHOT0
TOKA, TUHUH
3JeKTpornepesady

bubmuoreka [{OK https://m.edsoo.ru/ffOcc324

20

OKOJIOTHYECKHE
PHUCKH TIpU
MIPOM3BOICTBE
3JIEKTPOIHEPTUU.

bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/
https://resh.edu.ru/

Kynerypa
WCIIOb30BaHUS
ANEKTPOIHEPTHH B
MMOBCEJHEBHOU
KU3ZHU

21

Mexanuyeckue
BOJIHBI, YCIIOBHSI
pacnpocTpaHEHHs.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus
Y JUTMHA BOJIHBI.
ITonepeunsie u
MPOJIOJIbHBIC
BOJIHBI

bubnmuoreka [{OK https://m.edsoo.ru/ffOcca54

22

23

3Byk. CKOpoCTh
3ByKa. ['poMKOCTH
3ByKa. BeicoTa
ToHa. TemOp 3ByKa

DNeKTPOMarHUTHBI
€ BOJIHBI, UX
CBOWCTBA U
ckopocts. [Ikana
BJIEKTPOMArHUTHBI
X BOJIH

bubmuoteka [{OK https://m.edsoo.ru/ffOcccOc

bubmuoteka I{OK https://m.edsoo.ru/ffOccfe0

24

[TpunHIUTIBI
panroCBI3HU U
TEJIEBUICHU.
PazButue cpencrs
CBSI3H.
Pagnomnokamnus

bubmuoteka I{OK https://m.edsoo.ru bu6nmoreka POIII
https://resh.edu.ru

25

KoHnTponbHas
paborta
«Konebanus u

but6mmoreka LIOK https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8

BOJIHBI»

26

[Ipsmonuneiinoe
pacrpocTpaHeHue
CBETa B
OJIHOPOJHOM
cpene. Toueunblid
HMCTOYHHK CBETA.
Jlyd cBera

bubnmoreka [{OK https://m.edsoo.ru/ff0cd350

27

28

OTtpaxeHue cBera.
3aKkoHBI
OTPa)KCHHS CBETA.
[TocTpoenne
1300pakeHUH B
TUTOCKOM 3€pKaJie

[Ipenomnenue
ceera. [lomHoe
BHYTpEHHEE
OTpa’kKeHUE.
[Ipenenbublii yron
IIOJIHOTO
BHYTPEHHETO
OTpaKECHHUSI

bubmmoreka L{OK https://m.edsoo.ru/ffOcd4e0

bubnuoteka [{OK https://m.edsoo.ru/ffOcd7{6

29

JlaboparopHas
pabora
«3mepenne
noKaszaTens
MPEIOMIICHUS
CTEKJIa»

bubnuoteka [{OK https://m.edsoo.ru/ffOcd67a

30

JIMH3EI.
[TocTpoenne
M300paKeHHI B
nun3e. Popmyna
TOHKOM JIMH3BL.

bu6mmoreka LIOK https://m.edsoo.ru/ffOcddle



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

31

VBennyenue
JIMH3EI

JlaGopatopnas
paborta
«HccnenoBanue
CBOMCTB
M300paXeHUI B
JIUH3aX)»

https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html
http://school-collection.edu.ru/catalog/?class[]=53 subject[]=30
https://vk.com/topic-100285962 33999484

32

33

34

35

Jlucniepcus cBeTa.
CHoXHEII cocTaB
0eJoro cBera.
IBer.
JlaGopaTopHas
pabora
«HaoOmronenue
JUCTICPCUU CBETA»

WNuTtepdepenuus
cera. J{udpaxuus
CBeTa.
JudpakimonHas
perérka

[TonepeunocTsb
CBETOBBIX BOJIH.
[Monspusanus
CBETa

OnTuyeckue
npuOopsl U
YCTpOMCTBA U
YCIIOBUS UX
0e30ITacHOTO
MIPUMECHCHHUS

https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/ https://teach-
in.ru/course/Optics

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

bubnuoteka [{OK https://m.edsoo.ru/ffOcf02e

https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/ https://teach-
in.ru/course/Optics

36

['panuwb
MIPUMEHUMOCTH

bubmuoreka I{OK https://m.edsoo.ru/ffOcf862



https://multiurok.ru/files/laboratornyi-praktikum-dlia-10-klassa.html
http://school-collection.edu.ru/catalog/?class%5B%5D=53%20subject%5B%5D=30
https://vk.com/topic-100285962_33999484
https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/
https://teach-in.ru/course/Optics
https://teach-in.ru/course/Optics
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/
https://teach-in.ru/course/Optics
https://teach-in.ru/course/Optics
https://m.edsoo.ru/ff0cf862

37

KJIaCCUYECKOMH
MCXaHHKH.
[Toctynater
CIICLIMAJIbHOM
TEOPHUH
OTHOCHTEILHOCTHU

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH
. 3ameieHue
BPEMCHH H
COKpAIICHHE
JUTHHBI

bubnmoreka [{OK https://m.edsoo.ru/ffOcfa42

38

DOHeprus u
HMITYJIBC
PENATUBUCTCKON
yacTuiel. CBA3b
MAaccChl ¢ YJHEpruen
Y UMITYJIBCOM.
OHeprus MoKos

bubnuoteka [{OK https://m.edsoo.ru/ffOcfc68

39

40

41

KonTponsHas
pabora «OnTuka.
OcHoBBI
CHelUaIbHON
TEOpHH
OTHOCHTEIEHOCTI

@DOTOHBI.
®opmymna [lnanka.
OHeprus u
UMIyJbC GOTOHA

OTkpbITHE U
HCCIIEJOBaHHE
dboTodrddekra.
Omnpitel A. T'.

bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

bubmuoreka I{OK https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

CroseroBa

42

43

44

45

46

3aKOHBI
dororddekra.
VYpaBHenue
DOHHINTENHA IS
dhoTtorddekra.
«Kpacnas
TpaHUIa»

dororddekra
JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XHUMHUYECKOE
JIICUCTBUE CBETA

TexHuueckue
YCTPOWCTBA U
MTPAKTUIECKOE
MIPUMEHEHHE:
(hoTOdNIEMEHT,
dboTonaTyuk,
COJIHEYHas
Oarapes,
CBETOIUO/]T

Pemenne 3ama4d mo
TeMe «DIIEMEHTHI
KBaHTOBOM
OIITHUKNY

Monens aToMa
Tomcona. OnbIThI
Pezepdopaa no
paccesiHUIO o-
YaCcTHII.
[Inanerapnas

bubnmoreka [{OK https://m.edsoo.ru/ff0d015e

bubmmoreka L{OK https://m.edsoo.ru/ff0d04a6

https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/ https://teach-
in.ru/course/Optics

bubnuoteka [{OK https://m.edsoo.ru/ff0d0302

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/
https://teach-in.ru/course/Optics
https://teach-in.ru/course/Optics
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

MOACJIb aToOMa

47

[Toctynatel bopa

but6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

48

49

50

51

N3nyuenue u
MOTJIOIICHUE
(hOTOHOB MpHU
repexo/ie aToma ¢
OJIHOTO YPOBHS
SHEPTUH HA
npyroii. Buasl
CHEKTPOB
BosiHOBBIE
CBOIMCTBA YaCTHII.

Bousnbl ne bpoiis.

Kopnyckynsipao-
BOJIHOBOM
Iyanu3M.
CrnionTanHoe u
BBIHYXJICHHOE
U3JIy4yeHue

OtkpsiTHE

PaaOaKTUBHOCTH.

OnbITHI
Pezepdopaa no
OTIpeeTICHUIO
cocraBa
pPaoOaKTUBHOTO
W3ITydeHUS

CgoiicTBa anbda-,
OcTa-, raMmma-
W3ITY9CHHUS.
Bnusguue
PaIOaKTUBHOCTH
Ha JKHBBIC

but6mmoreka LIOK https://m.edsoo.ru/ff0dOafa

bubmmoreka L{OK https://m.edsoo.ru/ff0d0ca8

bubnuoteka [{OK https://m.edsoo.ru/ff0d0fd2

https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/ https://teach-
in.ru/course/Optics



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://interneturok.ru/subject/physics/class/11
https://videouroki.net/video/fizika/11-class/fizika-11-klass/
https://teach-in.ru/course/Optics
https://teach-in.ru/course/Optics

OpraHU3Mbl

52

OTkpbITHE
IIPOTOHA U
HEUTpOHA.
N3zotombl. Anbda-
pacmaj.
DNEeKTPOHHBIN 1
MO3UTPOHHBIHN
Oera-pacmaj.
l'amma-u3nyuenue

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3U
HYKJIOHOB B si/Ipe.

SAnepHble peakuuu.
S nepHblit peaktop.

[Tpobemsr,
MEPCTIEKTUBBI,
JKOJIOTUYECKHE
ACIEKTHI AEPHOU
SHEPreTUKU

bubmuoreka [{OK https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHbIE
YaCTHULIBI.
OtkpsiTHE
MO3UTPOHA.
Metonasl
HaOI0IeHus U
perucTpanuu
3JIEMEHTaPHBIX
gactull. Kpyrusrit
CTOJ
«DyH/1aMEHTaJIbH
ble
B3aUMOJICHCTBUS.
Ennuctso
¢buznyeckoi

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



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

KapTUHBI MHUpa»

Bun 38é3aHoro
neba. Co3Be3nus,
SIPKUE 3BE3IBI,
IUIAHETHI, X

Buneo ypoku, nekuuu https://interneturok.ru/lesson/physics/11-
klass/astronomiya/stroenie-i-evolyutsiya-vselennoy

55 BUJIUMOE https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
JIBUYKCHHE. HOabzt1M https://vk.com/video-56814964 456239109
Conneynas
cHcTeMa
Counnne.
Conneunas Buneo ypoku, nexuuu https://interneturok.ru/lesson/physics/11-
56 aKTHBHOCTb. kIass/astronomiva/stroenie—i—evc_)lvu_tsiva—vsele_nnov _
Hcrtounux https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo31VkOwGAwuof
sueprun CoyHna u HOabzt1M https://vk.com/video-56814964 456239109
3BE3]
3BE3 B, UX
OCHOBHBIC
XapaKTEPUCTUKH.
3BE31BI IJIaBHOM
IIOCJIEI0BATEILHOC Buneo ypoku, nexuuu https://interneturok.ru/lesson/physics/11-
57 TH. BHyTpeHHee kIass/astronomiva/stroenie—i—evc_)lvu_tsiva—vseIe_nnov _
CTPOECHUE 3BE3 . https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo31VKOWGAwuof
CoBpeMeHHBIE HOabzt1M https://vk.com/video-56814964 456239109
MPEACTABICHUS O
HpOHCXO)KJIeHHI/I nu
spoaronuu CoJiHIIa
M 3BE3]
Muneunsiii [yt —
Hama ["anakTuka. . .
TonosKenue i Buneo YPOKH, JIEKIH _htt_ps:lllntern_eturok.ru/Iesson/phvsms/ll-
58 nBmkere CoMHIa klass/astronomiya/stroenie-i-evolyutsiya-vselennoy

B ['amakTuke.
INamakTukw.
UYépHsle ObIphI B

https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
HOabzt1M https://vk.com/video-56814964 456239109



https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109

AApax raJlakKTUuK

Bcenennas.
Pazberanmne
rajaktuk. Teopus

Buneo ypoku, nekuuu https://interneturok.ru/lesson/physics/11-
klass/astronomiya/stroenie-i-evolyutsiya-vselennoy

59 EEE;KHJT%;%:W biBa. https://www.voutube.com/pI_avlis?list=PLRMIi4p2Mqu03IVk0WGAwuof
HOabzt1M https://vk.com/video-56814964 456239109
W3JIy4CHHE.
MeraranakTuka
Hepermermbie Buneo YPOKH, JICKLIH _htt_ps://intern_eturok.ru/Iesson/physics/ll—
60 IpOGIEMEI kIass/astronom|va/stroen|e—|—evc_)lvu_t3|va—vsele_nnov _
https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
aCTpOHOMMUH HOabzt1M https://vk.com/video-56814964 456239109
KonTponbnas ) )
paGora Buneo YPOKH, JICKLIH _htt_ps://lntern_eturok.ru/Iesson/physws/ll—
61 «IIIEMEHTEL kIass/astronom|va/stroen|e—|—evc_)lvu_t3|va—vsele_nnov _
https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
aCTpOHOMHH 1 HOabzt1M https://vk.com/video-56814964 456239109
acTpOUUKI»
O06001aroIui
ypok. Ponb
bu3MKY 1
4CTPOHOMHH B Buneo ypoxku, nekuuu https://interneturok.ru/lesson/physics/11-
62 SKOHOMUYECKOM, klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
TEXHOJIOTHYECKOH, https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
COLIMAJIBHOU U HOabzt1M https://vk.com/video-56814964 456239109
3THUYECKOH cdepax
NEeATEILHOCTH
YyeJIOBEKa
O06o0marommii
ypok. Ponbs n i i
MecTo bu3HKH 1 Buneo YPOKH, JIEKIH _htt_ps.lllntern_eturok.ru/Iesson/phvsms/ll-
63 ACTPOHOMIIL B klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
p

COBPEMEHHOM
HAy4YHOU KapTHHE
Mupa

https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
HOabzt1M https://vk.com/video-56814964 456239109



https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109

O06o00maromuii

ypok. Ponp
(pusraeckon Buneo ypoku, nekuuu https://interneturok.ru/lesson/physics/11-
64 TEOPHUH B kIass/astronomiva/stroenie-i-evc_)lvqtsiva-vsele_nnov _
dbopMUpoBaHUH https://www.youtube.com/playlis?list=PLRMIi4p2MiuE03IVKOWGAwuof
IpeICTaBICHHH O HOabzt1M https://vk.com/video-56814964 456239109
buznveckoi
KapTHHE MHpa
OO0o06marommii
ypok. Mecto
¢buzngeckoi
KapTHHBI MUpa B Buneo ypoku, nexuuu https://interneturok.ru/lesson/physics/11-
65 o0mmeM pagy klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
COBPEMEHHBIX https://www.youtube.com/playlis?list=PLRMIi4p2MiuE03IVKOWGAwuof
€CTECTBEHHO- HOabzt1M https://vk.com/video-56814964 456239109
Hay4HbIX
MIPEACTABICHUH O
pupoJie
PesepBHbIi ypOK. Buzeo ypoku, jekiuu https://interneturok.ru/lesson/physics/11-
66 MarauTHoOe II0JI€. klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
ONeKTpOMarHuTHa https://www.youtube.com/playlis?list=PLRMIi4p2MiuE03IVKOWGAwuof
1 AHAYKLAS HOabzt1M https://vk.com/video-56814964 456239109
PesepBHBIii ypOK. . .
OnTHka. OCHOBEI Buneo YPOKH, JIEKIIUU .htt.ps:lllntern_eturok.ru/Iesson/physms/ll-
67 CleLuaTbHOl kIass/astronom|va/stroen|e-|-evqlvqt3|ya-vseIepnov -
https://www.youtube.com/playlis?list=PLRMIi4p2MiuEo3IVkOwGAwuof
Teopun HOabzt1M https://vk.com/video-56814964 456239109
OTHOCUTCIBbHOCTHU
Pesepnslii ypok.
KBanToBas
gg ~ Dmsuxa Bu6miorexa IIOK https:/m.edsoo.ru/ff0d1784
OIEeMEHTHI

acTpOHOMUHU U
acTpodu3uku



https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://interneturok.ru/lesson/physics/11-klass/astronomiya/stroenie-i-evolyutsiya-vselennoy
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://www.youtube.com/playlis?list=PLRMli4p2MiuEo3lVk0wGAwuofHOabzt1M
https://vk.com/video-56814964_456239109
https://m.edsoo.ru/ff0d1784

OBIIEE
KOJIMYECTBO YACOB
T10 ITPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYHEHUKA
®dwuswuka, 10 xknace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

®dusuka, 11 knacc/ Makumes I'.J1., bByxosies b.b., Hapyrua B.M. oz
penakmueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

I'.4. Msaxuies, b.b. Byxosues, B.M. YUapyrun ®usuka 11 knacc. ba3zoBslii u
yriyOsieHHbIN ypoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

A.Il. PeimkeBuu. COopHUK 3a1a4 1o gpusuke. Mocksa, Jpoda, 2005 - 2019 r.
CoOopnuk 3ana4 no gusuke 1151 9 — 11 xknaccos. CocraBurens ['.H.
Crenanosa. M.: «IIpocsemenne», 1996 r.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

XKusas ¢pusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku pusuku ¢ ucronp3zoBanuem MHTepHeTa. hitp://www.phizinter.chat.ru/
®uzuka.ru. http://www.fizika.ru/

dusuka: KoJUIEKIHA onbIToB. hitp://experiment.edu.ru/

du3nKa: 3JEKTPOHHAS] KOJUIEKIIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

KaraJor ccputok Ha pecypebl o gusuke http://www.ivanovo.ac.ru/phys
becnatHpie o0yyaroiye nporpaMmel o (Gpu3uke
http://www.history.ru/freeph.htm

JlabopaTopHble paboThl 0 Pu3nke. BupTyanbHbie 1abopaToOpHbIE paOOTHI.
http://phdep.ifmo.ru



http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
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