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MNOACHUTEJBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

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

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (DM3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl SBIAIOTCS (DU3MUECKUEe TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJisi ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU H
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNLHOTO TIPOIlecca HUCXONd U3 OCOOEHHOCTEW IUIaHUPOBaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DOI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

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

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

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

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

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTixeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIeAyIONX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



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

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

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

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

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

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

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO 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 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckne 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBWKeHHE. J[BUKEHHME  MATEPUAIIBHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC TIEpEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

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

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKM M TOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  anektpocratmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpUyYecKoe Toyie. DJIEKTPOJBIXKYIIAA CUJa HHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

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

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIIEHUE, ONSIpU3anus, AMPppakiuus, uHTephepeHIHs.

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie W pacceuBaroinye JUH3bL. ToHkas JsmH3a. DokycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

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

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO wu3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHs.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CIIEKTpalbHBbIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOU JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOTrO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIUTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh U aKTyallU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaThb MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B Pa3JUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJIOTO WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JIeSITEIBHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce JOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTpPEMJICHUE K JOCTIXKCHHUIO 1EIN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIETCH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUECKHE SIBJICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojieiicTBue Ten, auddy3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DPU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3yEMBbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro Tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BhIpAKEHWE W YCIOBHUS (TPaHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUH, TPHU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBIISAThH MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMUYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITYYaEMYIO HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh Pa0OTy TPYIIBI, PAlMOHATBHO pPACHPENeNsaTh OOSI3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJIICHUS (TIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTodrddheKT), CBeTOBOE AaBJICHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), HMCIOJIBb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrys AJICKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC] HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JIPYTMMHU BeJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MACCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JI€JIaTh BHIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ PEIIeHHUs, MPOBOJUTH PAcu€Thl M OLICHHWBATH PEATbHOCTDH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(pOpPMAIUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpymnme ¢ BBHIMOJHEHHEM pa3jHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HanmeHnoBaHue pa3ie/ioB U TeM Korrpomsusre  Mpaxrmseckie (uu¢posbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
https://www.yaklass.ru
https://videouroki.net
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
https://www.yaklass.ru
https://videouroki.net
2.1 Kunemaruka 5 http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru
https://videouroki.net
2.2 JlnHamuka 7 http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru
2.3 3aKOHBI COXPAaHEHHUS B MEXAHHKE 6 1 1 https://videourokd.net

http://www.schooltests.ru
bu6mmoreka [IOK



https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

Hroro no pazneny

18

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

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

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopuu

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.2

OCHOBEBI TCPMOAUHAMHKHA

10

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

3.3

AI‘peFaTHLIe COCTOsAHUA BEIICCTBA.
da3oBbIe Mepexoabl

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

24

41

DneKTpocTaThKa

10

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

4.2

ITocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B
Pa3JIMYHBIX cpeaax

12

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmorexa [IOK



https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

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

Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
https://www.yaklass.ru
MaruauTtHoe nosje. DJeKTpOMarHuTHasI https:/videouroki.net
1.1 11 1 3 http://www.schooltests.ru
HMHAYKIHA bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasnen 2. KOJIEBAHUSI 1 BOJIHbBI
https://www.yaklass.ru
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE https:/videourokl.net
2.1 9 1 http://www.schooltests.ru
Koue0aHns bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru
MexaHn4YecKHe U dJIEKTPOMarHUTHBIE https:/videourokl.net
2.2 5 1 http://www.schooltests.ru
BOJIHET bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru
https://videouroki.net
2.3 OnTuka 10 3 http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

https://www.yaklass.ru
https://videouroki.net

OCHOBBI CIEUATIBHOW TEOpUH

3.1 4 1 http://www.schooltests.ru
OTHOCUTEJIFHOCTHU Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

https://www.yaklass.ru
https://videouroki.net

41 3JIEMEHTHI KBAHTOBOU OIITUKH 6 http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

https://www.yaklass.ru
https://videouroki.net

4.2 Crpoenune aToma 4 http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

https://www.yaklass.ru
https://videouroki.net

4.3 AToMHOE SApO 5 http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

https://www.yaklass.ru
https://videouroki.net

5.1 DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7 1



https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/

http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
https://www.yaklass.ru
https://videouroki.net

6.1 Ob6o06maromiee MOBTOPEHNE 4 http://www.schooltests.ru

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://www.yaklass.ru
®dusnka — Hayka o npupoje. Hayunsie hitps://videouroki.net
1 1 http://www.schooltests.ru
METO/Ibl TTO3HAHUSI OKPYKAIOIIETO MUpPa Bubnuotexa LOK
https://m.edsoo.ru/ff0c32e2
https://www.yaklass.ru
Ponb 1 MecTo pu3mku B hopMUpOBaHUN https://videouroki.net
2 COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B 1 http://www.schooltests.ru
MPAKTUYECKOU IESITEIBbHOCTH JIHOIEH bubnnorexa [JOK
https://m.edsoo.ru/ff0c33e6
https://www.yaklass.ru
Mexannyeckoe nprkeHrne. OTHOCUTEIBHOCTh https://videouroki.net
3 MEXaHU4eCKoro aBuxeHus. llepemenenue, 1 http://www.schooltests.ru
CKOpOCTb, YCKOPEHUE bubmuoreka [IOK
https://m.edsoo.ru/ff0c3508
https://www.yaklass.ru
https://videouroki.net
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIMHENHHOE httDSI//V\{WW.Vak|-a *5-IU
5 1 https://videouroki.net

JBIDKEHUE

http://www.schooltests.ru



https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c32e2
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c33e6
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3508
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3620
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

10

11

CBoOogHoOe majieHue. Y CKopeHue
CBOOOIHOTO MaIeHUS

KpHBOJ'IHHCﬁHOC JABHXXCHUC. I[BI/I)KCHI/IG
MaTepHaHBHOﬁ TOYKH I10 OKPYKHOCTHU

[Ipuniun oTHocuTenpHOCTH ["anues.
Nuepumanbsubie cuctembl orcuera. [lepBrbiit
3akoH HproroHa

Macca tena. Cuna. [Ipunuun cynepno3uuuu
cuit. Bropoit 3akoH HeroroHa s
MaTepUAIbHON TOUKHU

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX
TOYEK

3akoH BceMupHoro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOpOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0c39cc

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ffOc3ada

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmmoteka IIOK
https://m.edsoo.ru/ff0c3be8

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmoreka [IOK



https://m.edsoo.ru/ff0c372e
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c39cc
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3ada
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3be8
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3be8
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3be8
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

https://m.edsoo.ru/ff0c3d00

https://www.yaklass.ru
https://videouroki.net

12 Cwita ynpyroctu. 3akoH ['yka. Bec tena http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c3el8
https://www.yaklass.ru

Cwia tpenust. Koaddunuent tpenns. Cuna https://videouroki.net
13 COTIPOTHUBIICHUS NP ABMKCHUH TeJIa B http://www.schooltests.ru
JKHJIKOCTH UJIH Ta3e bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76
ul https://www.yaklass.ru
OCTYIATeIbHOE U BpalllaTeIbHOE JIBIKCHUE - ;

.. https://videouroki.net
a0COIFOTHO TBEPIOro Tesla. MOMEHT CHIIBI. ]

14 0 v . http://www.schooltests.ru

JICUO CHJIBL. Y CJIOBUSI PaBHOBECHS TBEPIOTO Bubsmorexa LIOK
tema https://m.edsoo.ru/ff0c41a6
" o https://www.yaklass.ru
MHYJ'II)C MaTepI/IaJ'IBHOI/I TOYKH, CUCTEMBI _ _
MaTepHalbHBIX ToueK. IMIyabc cuiibl. 3aK0H https://videourakl.net
15 °P OHeK- p YIBe € $ a0 http://www.schooltests.ru
COXpaHEeHUsI UMITyNibca. PeakTuBHOE Bubmiorexa LIOK
JIBHAKCHHC https://m.edsoo.ru/ff0c43d6
https://www.yaklass.ru
Pabora 1 momHoCTh cuibl. Kunetnueckast https://videouroki.net
16 9HEprusi MaTepuanbHO Touku. Teopema 00 http://www.schooltests.ru
U3MEHEHUU KHHETUYECKON dHEPTUH bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502
8l https://www.yaklass.ru
oTeHUHaIbHas dHeprusd. [loTeHmansHas - 3
SHEDLS I —— https://videouroki.net
17 P YHPYTO ACQOpMHP http://www.schooltests.ru

MMPY>XXUHBI. IloTenumnanbHas SHEpPTIUA TCJia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3d00
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3e18
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c3f76
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c41a6
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c43d6
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c4502
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c461a

HOTGHLII/IaJIBHBIG 1 HCIIOTCHIMAJIBbHBIC CHUJIBI.
CBs13b pa6OTBI HEIMOTCHIUAJIbHBIX CUJII C

https://www.yaklass.ru
https://videouroki.net

18 M3MEHEHHUEM MEXaHUYECKOM SHeprun http://www.schooltests.ru
CUCTEMBI TeJl. 3aKOH COXPaHEHUs Bu6mumoteka [JOK
MEeXaHHYECKOH SHEPTUH https://m.edsoo.ru/ff0c478c
JlaboparopHuas pabota «VccienoBanue CBSI3U

. https://www.yaklass.ru
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOM . :

19 https://videouroki.net
SHEPruu Tella Ha MPUMEPE PACTIKEHUS http://www.schooltests.ru
PE3UHOBOTO KIyTa»

https://www.yaklass.ru
KonTtponsHast padora no teme «Kunemaruka. https://videouroki.net

20 Jlunamuka. 3aKOHbI COXpaHEHMSI B http://www.schooltests.ru

MEXaHUKE» bubnuorexa [{OK
https://m.edsoo.ru/ff0c4b74
https://www.yaklass.ru

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- https://videouroki.net

21 KHHETHYECKOU Teopuu. bpoyHoBCcKoe http://www.schooltests.ru
nsxkenue. uddysus bubmmnoreka HOK

https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOACHCTBUSA https://www.yaklass.ru

22 YacTHI] BelecTBa. Moienu CTpoeHusl ra3os, https://videouroki.net

JKUIIKOCTEN U TBépI[LIX TEeJ http://www.schooltests.ru
https://www.yaklass.ru
Macca monekyn. KonnuecTBo BemiecTsa. . X

23 https://videouroki.net
Hocrosmmas Asorazpo http://www.schooltests.ru
TemnoBoe paBHoBecue. Temreparypa u eé https://vyww.vakl.a >5-IU

24 https://videouroki.net
m3mepenue. [lkana remnepatyp Llenbcus htt://www.schooltests.ru

o5 Wneanpuerii raz 8 MKT. OcHOBHOE https://www.yaklass.ru

ypaBHeHue MKT

https://videouroki.net



https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c478c
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https://www.yaklass.ru/
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https://m.edsoo.ru/ff0c4dc2
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https://videouroki.net/
http://www.schooltests.ru/
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://www.yaklass.ru/
https://videouroki.net/

http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

AOcomoTHas Temreparypa Kak Mepa cpeaHeit

https://www.yaklass.ru
https://videouroki.net

26 KMHETUYECKON SHEPTUU IBUKECHUS MOJIEKYIL. http://www.schooltests.ru
VYpaBaenue MenpeneeBa-Knanelipona bubnunorexa LIOK
https://m.edsoo.ru/ff0c511e
https://www.yaklass.ru
27 3akoH JlanbToHa. I'a30BbIe 3aKOHBI https://videouroki.net
http://www.schooltests.ru
JlabopaTtopHas pabora «Hccnenoanue https://www.yaklass.ru
28 3aBUCHMOCTH MEXIY IapaMeTpamu https://videouroki.net
COCTOSIHUS Pa3PEKEHHOTO ra3ay http://www.schooltests.ru
https://www.yaklass.ru
M3omnporiecchl B naeabHOM ra3e U ux https://videourokl.net
29 http://www.schooltests.ru
rpaguyecKoe npeICTaBICHNUE Bubmorexa [[OK
https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOAMHAMAYECKON https://V\{WW.vakI_ass.ru
. https://videouroki.net
30 CHCTEMBI B CITIOCOOKI €€ M3MCHEHHUS. http://www.schooltests.ru
KonunuectBo tennotel u padbota. BHyTpeHHss Bubmmotexa LOK
SHEPIHsi OJJTHOATOMHOTO MJI€aJIbHOTO ra3a https://m.eds00.ru/ff0c5952
https://www.yaklass.ru
https://videouroki.net
31 Buasl Tenonepenaun http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
.. https://www.yaklass.ru
32 VY nenbHas TEILNIOEMKOCTE BEIIECTBA.

https://videouroki.net



http://www.schooltests.ru/
https://m.edsoo.ru/ff0c4fde
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c511e
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https://videouroki.net/
http://www.schooltests.ru/
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https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c570e
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c5952
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c5c36
https://www.yaklass.ru/
https://videouroki.net/

KonuuecTBo TEmIIOTHI py TErIonepeaaye.
AnrabaTHBIN mporecc

http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

33

[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0
IIPUMEHEHHE K U30IIpolLeccaM

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c5efc

34

Heo6paTtumocTh poLeccoB B IpUPOE.
BTopoii 3aKk0OH TepMOIMHAMUKHN

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnuoreka [{OK
https://m.edsoo.ru/ff0c6230

35

ITpunnun nevicrBus u KII1/I TerutoBoi
MAaIIuHbI

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [IOK
https://m.edsoo.ru/ff0c600a

36

[Mukn Kapno u ero KIT/I

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

37

38

39

DKoJjoru4eckue npoOaeMbl TETII0O3HEPTETUKU

Ob6o6maromuit ypok «MomnekynsipHas
¢dusrka. OCHOBBI TEPMOAMHAMHKHI)

KonTtponbHas pabora o Teme
«MonexynsipHas ¢puznka. OCHOBBI

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

https://www.yaklass.ru
https://videouroki.net



http://www.schooltests.ru/
https://m.edsoo.ru/ff0c5c36
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http://www.schooltests.ru/
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c6938
https://www.yaklass.ru/
https://videouroki.net/

TCPMOANHAMUKU

http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u KOHIEHCALIMSL.

Hcnapenue u kunenue

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c63b6

41

AOCOIIOTHASI U OTHOCUTEILHAS BIAXKHOCTh
BOo3ayxa. Haceliennslii map

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnuoreka [{OK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB. >KI/II[KI/IC KpucTajbl.

COBpeMeHHHC MaTcpHraJibl

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [IOK
https://m.edsoo.ru/ff0c65f0

43

IlnaBnenue u kpucTamuM3anus. Y 1eabHast
TeruioTa miasiaeHus. Cyonumanus

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEIUTOBOTO OaslaHca

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0c6820

45

OnexTpu3anus Tell. JNEKTPUUECKUH 3apsi.
JIBa Bua IEKTPUUYECKUX 3apsI0B

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru



http://www.schooltests.ru/
https://m.edsoo.ru/ff0c6a50
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c63b6
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https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c6820
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

46

47

48

49

50

51

[TpoBOAHUKY, TUINEKTPUKH U
MOJIYTIPOBOTHUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsia

B3aumopeiictBue 3apsnoB. 3akoH KyioHa.

To4euHbIil JIEKTPUYECKUI 3apsi

Hanpsi>k€HHOCTB JIEKTPUYECKOrO MOJIS.
[IpuHUUI CyneprO3UIIUHN SJIEKTPUUECKUX
nosnei. JInHuy HanpsHKEHHOCTH

PaGota cuit 31eKTpoCcTaTHueCcKOro MoJsl.
ITorennuman. Pa3HocTh HOTEHIINAIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/I3J'ICKTpI/I‘-ICCKa$I IpOHUITACMOCTb

OnekrpoéMkocTs. Konnencatop

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6bcc

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ffOc6ced

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0c6df2

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmmoteka IIOK
https://m.edsoo.ru/ff0c6f00

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmorexa [IOK
https://m.edsoo.ru/ff0c7018
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmoreka [IOK



https://m.edsoo.ru/ff0c6bcc
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0c6bcc
https://www.yaklass.ru/
https://videouroki.net/
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http://www.schooltests.ru/
https://m.edsoo.ru/ff0c7018
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

:‘)J'IGKTpOéMKOCTB IIJIOCKOT'O KOHJACHCATOpAa.

https://m.edsoo.ru/ff0c7126

https://www.yaklass.ru
https://videouroki.net

52 5 http://www.schooltests.ru
HEpTHsl 3apsSHKEHHOTO KOHACHCaTopa Bubsmorexa LIOK
https://m.edsoo.ru/ff0c72c0
JlaGoparopuas padora "U3Mmepenue hitps://www.yaklass.r
53 P ) PHALP P " https://videouroki.net
DJICKTPOCMKOCTH KOt eHcaTopa http://www.schooltests.ru
[TpuHIIUIT IEHCTBUS U TPUMEHEHUE
KOHIEHCAaTOPOB, KOUPOBAJIBLHOIO arapara https://www.yaklass.u
54 N POB, g pata, https://videouroki.net
CTpyHHOTO MpUHTEpa. DIIeKTpoCcTaTUYeCcKas htto://www.schooltests.ru
3amuTa. 3a3eMJICHHIE JICKTPOIPUOOPOB
DJIEKTPUUYECKHI TOK, YCIOBHS €r0
o https://www.yaklass.ru
cymectBoBanus. [TocTosuubIil Tok. Cuna X )
55 H C 3 https://videouroki.net
toka. Hanpsbxenue. ConpoTuBiieHue. 3aKOH htto://www.schooltests.ru
Owma 15 yyacTka Ienu
I https://www.yaklass.ru
ocliefioBaTenbHOE, MapaieIbHoe, - -
CMEIIaHHOE COEeUHEHNE IPOBOIHUKOB https://videouroki.net
56 a6 A 5 I/Ip A ) http://www.schooltests.ru
aboparopnas pabota «3ydyenue Bubsorexa LIOK
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
https://www.yaklass.ru
Pabora 1 MOIIIHOCTE DIEKTPUYECKOIO TOKA https://videouroki.net
57 3 B T p ' http://www.schooltests.ru
axon Jhxoyns-Jlenua bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838
3akon OMa 115 TOJTHOM (3aMKHYTOM ) https://www.yaklass.ru
58 anekTpudeckoi nenu. Koporkoe 3aMbIkaHue. https://videouroki.net

JlaGopatopHas pabota «3mepenue D/1C

http://www.schooltests.ru



https://m.edsoo.ru/ff0c7126
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/
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http://www.schooltests.ru/
https://m.edsoo.ru/ff0c7838
https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

HCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb COMIPOTUBIICHUS

https://www.yaklass.ru

59 https://videouroki.net
METAILIOB OT TEMIICPaTypbl. http://www.schooltests.ru
CBepx1npoBOAUMOCTb
DJeKTpUYeCKHid TOK B Bakyyme. CBOMCTBa https://V\{WW.vakI_a 3.

60 >MEKTPOHHBIX TYHKOB https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru

[TomynpoBoAHUKH, HX COOCTBEHHAS U https://videouroki.net

61 npuMecHasi IpoBoAUMocThb. CBoiicTBa p—N- http://www.schooltests.ru

nepexoja. [lomynpoBogHHKOBBIE TPHUOOPHI Bu6moteka [JOK
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOPax U https://V\{WW.vakI_ass.ru
https://videouroki.net

62 PacilIaBax 3JCKIPOIHTOB. http://www.schooltests.ru
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. Bubmiorexa LIOK
IneKTpoITH3 https://m.edsoo.ru/ff0c82ba

https://www.yaklass.ru
DIIeKTPUYECKHI TOK B Ta3ax. https://videouroki.net

63 CaMOCTOSITEILHBIA U HECAMOCTOSI TEIbLHBIN http://www.schooltests.ru

paspsia. Mouaus. [1nazma bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae
https://www.yaklass.ru

DneKTpuyuecKue mMpuOOphl U yCTPOMCTBA U MX https://videouroki.net

64 IpaKkTH4YecKoe nmpumeHenue. [Ipasuna http://www.schooltests.ru
TEXHHKH 0€30TaCHOCTH bubmuoreka [{OK

https://m.edsoo.ru/ff0c86fc

65 O6o0maromuii ypok «JIeKTPOIUNHAMUKAY https://www.yaklass.ru
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http://www.schooltests.ru/
https://m.edsoo.ru/ff0c86fc
https://www.yaklass.ru/

KonTponbhas pabota no teme
«nektpocratuka. [locTostHHBIN

66
IEKTpUIECKUi TOK. TOKH B pa3iIMaHbIX
cpemax»

67 PeseprHblii ypok. KoHTposbHas pabora mo
TeMe "DnekTpoarnHamMuKa"

68 PesepBHelil ypok. O600mammui ypok mno

temaMm 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://videouroki.net
http://www.schooltests.ru
bub6nmoreka IIOK
https://m.edsoo.ru/ff0c88be

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bub6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubnuoreka [{OK
https://m.edsoo.ru/ff0c8c56
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmorexa LIOK
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTOsIHHBIE MAarHUTBI U UX
B3aumojeiicTBue. MarautHoe nose. Bekrop
MAarHuTHOM MHAYKIWH. JINHUM MarHUTHON
UHIYKIUH

MarsuTHoe 1oJjie IPOBOTHUKA C TOKOM.
OnbiT Opcrena. Bzaumonelicteue
MIPOBOJIHUKOB C TOKOM

JlaGopatopnas pabora «3yuenue
MarHUTHOTO TIOJISL KATYIIKH C TOKOM)

JleficTBHE€ MarHUTHOTO TOJISL HA MPOBOJIHUK C
tokoM. Cuna Amnepa. JlaGopaTopHas paborta
«HccnenoBanne NeHCTBHUSA TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBUE€ MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsbKeHHYH0 yactuily. Cuna
Jlopenmna. Pabora cunbl Jlopeniia

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE

uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOc98fe

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ffOc98fe

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9acO
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
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https://videouroki.net/
http://www.schooltests.ru/

DOnexkrpomMarauTHas MHAyKus. [loTok
BEKTOpa MarHuTHOM uHAyKIMu. IJ1C

https://m.edsoo.ru/ff0c9df4

https://www.yaklass.ru

6 . https://videouroki.net
WHIYKIIAH. 3aKOH AJIEKTPOMAarHUTHOM hitp://www.schooltests.ru
unaykiuu dapanes

https://www.yaklass.ru
JlabopaTopHas pabora «lccnenoBanue https. /fvideourokl.net
7 _ http://www.schooltests.ru
SIBJIGHUS DJIEKTPOMArHUTHOM WHIYKIIHID) BuGmmorexa IJOK
https://m.edsoo.ru/ffOcal50
" https://www.yaklass.ru
H)IYKTI/IBHOCTI). HBJIGHI/IC CaMOI/IHIlyKIII/II/I. . .
O/1C camoUHIYKIIMU. DHEPIUsl MATHUTHOTO htps.//vileourokl. net

8 http://www.schooltests.ru
T0JI KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE BuGmmorexa IJOK
foJe https://m.edsoo.ru/ff0ca600
TexHudeckue ycTpoucTBa U UX IPUMEHEHHUE:

https://www.yaklass.ru
IIOCTOSAHHBIC MarHuTHhI, BHCKTPOMaFHI/ITI)I, . .

9 https://videouroki.net
ICKTPOABHITATEb, YCKOPHTEIH http://www.schooltests.ru
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb

https://www.yaklass.ru
O6o0maromuii ypok «MarauTHoe moJe. https.//vidleourok. net

10 http://www.schooltests.ru

DneKTpOMarHuTHas MHIYKIHS) Bu6miorexa [IOK
https://m.edsoo.ru/ffOcab82
https://www.yaklass.ru

KonTponbnas pabora no teme «MaruutHoe https://videouroki.net

11 http://www.schooltests.ru
noJie. DNEeKTPOMarHuTHasi MHAYKLUS Bu6mmorexa [IOK

https://m.edsoo.ru/ffOcad58

12 CB0OOIHBIE MEXaHNYECKIE KOIeOaHus. https://www.yaklass.ru
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http://www.schooltests.ru/
https://m.edsoo.ru/ff0cad58
https://www.yaklass.ru/

13

14

15

16

17

18

Iapmonnueckue konebanus. YpaBHEHUE
rapMOHHYECKHX Kojebanuii. [IpeBpamenue
SHEPTUHU

JlaboparopHas padorta «/ccnenoBanue
3aBUCHUMOCTH Mepro/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJeOaHUs B HCATIbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKITY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUH B UIeaTbHOM KOJIe0aTeIbHOM
KOHTYpE

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaruunx KOoJIcOaHMSIX.
BLIHY)KI[CHHHC MEXaHHYEeCKHE KOJIeOaHus.
Pe3onanc. BI)IHY)K)ICHHBIG
OJICKTPOMArHMTHBIC KOJeOaHus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOI0
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAQ4YE€HHE CHUJIbI TOKA W HAIIPSIKEHUS

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpelIeHne IeKTPUIECKON SHeprun

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ffOch9c4
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86
https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

https://www.yaklass.ru
https://videouroki.net
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https://videouroki.net/
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https://videouroki.net/

YCTpoHCTBO U MPAKTHYECKOE MPUMEHEHUE

http://www.schooltests.ru

https://www.yaklass.ru
https://videouroki.net

19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa http://www.schooltests.ru
MIEPEeMEHHOT0 TOKa, JJMHUIA 3JIeKTponepeaad bubnuorexa LIOK
https://m.edsoo.ru/ff0cc324
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE https://www.yaklass.ru
20 anekTposHeprun. KyneTypa ucnosias3oBaHust https://videouroki.net
SIIEKTPOSHEPTUH B IIOBCEIHEBHOMN KU3HU http://www.schooltests.ru
MexaHn4yecKkue BOJIHBI, YCIOBHS https://V\{WW.vakI_ass.ru
https://videouroki.net
21 pacmpoctpanenus. [lepuoa. Ckopoctb http://www.schooltests.ru
pacnpocTpaHeHUs U JJTMHA BOJIHBI. Bubmorexa [IOK
Tlonepednbic u NPOAONBHEIE BONHEL https://m.edsoo.ru/ffOcca54
https://www.yaklass.ru
3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3ByKa. https://videouroki.net
22 http://www.schooltests.ru
Bricora Tona. TemOp 3ByKa Bubiorexa [TOK
https://m.edsoo.ru/ffOcccOc
https://www.yaklass.ru
. https://videouroki.net
DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U _
23 http://www.schooltests.ru
ckopocTb. [lIkana 35eKTpoMarHuTHRIX BOJIH Bubnuotexa LIOK
https://m.edsoo.ru/ffOccfe
[IpuHUKIIBI paIUOCBSA3U U TEIEBUICHHUS. https://m{ww.vakl_a >5-IU
24 https://videouroki.net
PazButue cpeacts cBsa3u. Paguonokamus http:/Aww.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
25 Kontponbras padota «KonebaHust 1 BOJTHBD»Y

http://www.schooltests.ru
bu6mmoreka [IOK
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https://www.yaklass.ru/
https://videouroki.net/
http://www.schooltests.ru/

[IpsmonuHeitHOE pacrpocTpaHeHHE CBETa B

https://m.edsoo.ru/ff0cc6f8

https://www.yaklass.ru
https://videouroki.net

26 OJIHOPOJIHOM cpene. ToueuHbI HCTOYHUK http://www.schooltests.ru
cBera. JIyd cBera bubnmoreka [JOK
https://m.edsoo.ru/ff0cd350
https://www.yaklass.ru
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS https://videouroki.net
27 cgeta. [locTpoenue n3o06paxxeHi B IIIOCKOM http://www.schooltests.ru
3epKaie bubnuorexa [JOK
https://m.edsoo.ru/ff0cd4e0
https://www.yaklass.ru
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE https://videouroki.net
28 oTpaxkeHue. [IpenenbHbIil yroi moiHoro http://www.schooltests.ru
BHYTPEHHETO OTPAXKEHHUS bubimoreka IIOK
https://m.edsoo.ru/ff0cd7f6
https://www.yaklass.ru
JlaGopatopnas pabora «3mepenue hitps.//videourokd.nét
29 http://www.schooltests.ru
MOKa3aTesl MPETOMIICHHS CTEKIIa BuGmmotexa LIOK
https://m.edsoo.ru/ffOcd67a
https://www.yaklass.ru
JIunzel. [locTpoenne n3obpaxeHuii B TUH3E. https://videouroki.net
30 ®dopmysa TOHKOH JIMH3BL. Y BEIMYEHHE http://www.schooltests.ru
JIUH3BI bubnuoteka [JOK
https://m.edsoo.ru/ffOcddle
JlaboparopHas pabota «MccnenoBanue https://vyww.vaklja >S-IU
31 . . https://videouroki.net
CBOMCTB M300pKEHUH B JIMH3AX) htto:/Awww.schooltests.ru
32 Hucniepcust ceera. Cl0oXXHBIN cocTaB 6e10ro https://www.yaklass.ru

csera. L{Ber. JJaboparopHas pabota

https://videouroki.net
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«HalnroieHne qucrepcuu CBETay

http://www.schooltests.ru

Wutepdepennus ceera. Audpakius cera.

https://www.yaklass.ru
https://videouroki.net

33 . http://www.schooltests.ru
JudpaximonHas pemeéTka Bubnuotexa LIOK
https://m.edsoo.ru/ff0ced22
https://www.yaklass.ru
ITonepedHOCTH CBETOBBIX BOJIH. https:/videouroki.net
34 http://www.schooltests.ru
[Tonspusanus ceera BuGmuorexa LIOK
https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpruOOPHI U yCTPOMCTBA U https://vxfww.vakl_a 5.1
35 https://videouroki.net
yCIOBUS UX 0€30MacCHOr0 MPUMEHEHUs htto:/Awww.schooltests.ru
https://www.yaklass.ru
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOMN https://videouroki.net
36 MexaHuku. [locTynaTsl ciennanbHON TEOPHH http://www.schooltests.ru
OTHOCHUTEIBLHOCTH bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862
https://www.yaklass.ru
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://videouroki.net
37 http://www.schooltests.ru
3ameyIcHIE BpEMEHHU M COKPAIICHUE JUTHHBI Bubnorexa [IOK
https://m.edsoo.ru/ffOcfa42
https://www.yaklass.ru
DHeprus U UMNYJIbC PEISITUBUCTCKOM https://videouroki.net
38 gacTuIlsl. CBS3b Macchl ¢ YHEPTHUEH U http://www.schooltests.ru
HMITYJIbCOM. DHEPTHUs MOKOS bubmuorexa [IOK
https://m.edsoo.ru/ff0cfc68
39 KonTponbhas padota «Ontuka. OCHOBBI https://www.yaklass.ru

CHGHI/IﬂJ’IBHOﬁ TECOpPHUU OTHOCUTCIIBHOCTHU

https://videouroki.net
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http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [1nanka. DHeprus u

https://www.yaklass.ru
https://videouroki.net

40 http://www.schooltests.ru
HMITYITBC hoTOHA bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6
https://www.yaklass.ru
https://videouroki.net
41 OTtkpsiTHE U HccaenoBanue Gorodddexra. htto://www.schooltests.ru
Omeitel A. I'. CTroneroBa Bu6muorexa LIOK
https://m.edsoo.ru/ffOcffc4
https://www.yaklass.ru
3akoHsl hoTodddexTa. YpaBHEHHE https://videouroki.net
42 Ditamreiina 1is Goroaddexra. «KpacHast http://www.schooltests.ru
rpaanna» Gorodddexra bubmorexa [IOK
https://m.edsoo.ru/ff0d015e
https://www.yaklass.ru
43 JlaBnenue CBeTa; Omertet I1. H. JIeGenena. Eiig:sillm?sirﬁ:(;.l?:stts.ru
XuMuyeckoe IeHCTBHE CBETA Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U MPAKTUIECKOE https://www.yaklass.ru
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK, https://videouroki.net
CONTHEeUHas GaTapes, CBETONO http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
45 Pemenue 3agad mo reme «IE€MEHTHI htto://www.schooltests.ru

KBAHTOBOU OIITUKN)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0302
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Mogens atoma TomcoHa. OnbBITE

https://www.yaklass.ru
https://videouroki.net

46 Pezepdopaa mo paccessHUIO 0-4aCTHII. http://www.schooltests.ru
[TnareTapHas MOZENL aTOMa bubmumoreka [IOK
https://m.edsoo.ru/ff0d091a
https://www.yaklass.ru
https://videouroki.net
47 [Toctynarsr bopa http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa
https://www.yaklass.ru
Nzmyuenue u norsnomeHrue GOTOHOB IPU https://videouroki.net
48 Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTHH http://www.schooltests.ru
Ha apyroi. Buasl cnektpoB bubnnorexa [HOK
https://m.edsoo.ru/ff0dOafa
BonanoBrle cBoiicTBa YacTuil. BolHEI ¢ https://V\{WW.vakI_ass.ru
Bpoiins. KopnyckynsipHO-BOTHOBOM https://videouroki.net
49 http://www.schooltests.ru
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE BuGmmotexa LIOK
H3TYACHHC https://m.edsoo.ru/ffod0ca8
https://www.yaklass.ru
OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI https://videouroki.net
50 Pesepdopna no onpeneneHnio cocraa http://www.schooltests.ru
PaaOAKTUBHOTO U3ITYYEHUS bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI. https://www.yaklass.ru
51 Binusinue pagqroakTUBHOCTH Ha )KUBbIE https://videouroki.net
OpraHu3MBbl http://www.schooltests.ru
OTkpbITHE IPOTOHA U HEUTpOHA. M30TOMBI. https://vyww.vakl_a S5:IU
52 https://videouroki.net

Anbda-pacnaa. DIeKTPOHHBIA U

http://www.schooltests.ru
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MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JTydeHHe

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuuu. SnepHslii peaktop. IIpodnemsl,

https://www.yaklass.ru
https://videouroki.net

53 http://www.schooltests.ru
epcrek JKO K K
IT p IT UTI/IBBI, JIOTHYCCKHUEC ACIICKThI BI/I6J'II/IOTCK3 HOK
A/ICPHOH SHEPTCTHKH https://m.edsoo.ru/ffod1356
OnemeHTapHble YacTUllbl. OTKpbITHE
https://www.yaklass.ru
Mo3UTpoHa. MeTo bl HAOMIOIEHUS U ; :
CTUCTpALINU DJICMCHTAPHLIX YaCTU https://VIdeourokl.net
54 i p UH o p t http://www.schooltests.ru
CTOII «
perIBII/I UT JI %’H}]&MGHT&HBHBIC 5 BI/I6J'II/IOT€Ka HOK
B3auMoecTBUA. EquHCTBO dn3nueckoit https://m.edsoo.ru/ffod0e38
KapTUHBI MUPay
Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue https://www.yaklass.ru
55 3BE3/bI, IIAHETHI, UX BUIUMOE IBUKEHUE. https://videouroki.net
ConHeyHasi cucTemMa http://www.schooltests.ru
Comnnne. ConHevHast aKTUBHOCTE. MICTOUYHUK https.//vYWW.vakI_a 3.1
56 e C . https://videouroki.net
n CoaH
Hep OJIHIIA M 3BE3 http://www.schooltests.ru
3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3bI II1aBHOM ITOCIIEA0BATEILHOCTH. https://www.yaklass.ru
57 Buyrtpennee crpoenue 38E31. COBpeMeHHbIE https://videouroki.net
IIPEICTABICHUS O IPOUCXOXKICHUH U http://www.schooltests.ru
sposmronuu CoHIIa U 3BE3]
Muneunsiii [1yte — Hama 'anakTuka.
https://www.yaklass.ru
ITonoxenune n nmxenue ConHIa B 3 ]
58 Caxa e T s https://videouroki.net
KTHUKC. .
AITAKTHKH. HCPHBIC JBIPEL B http://www.schooltests.ru
SJIpax ralakTUK
59 Bcenennas. Pa36eranue ranaktuk. Teopus https://www.yaklass.ru
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Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka

https://videouroki.net

http://www.schooltests.ru

https://www.yaklass.ru

60 Hepemennsie npobieMbl acCTpOHOMUHT https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru

KonrtponsHas pabota «neMEeHTHI . .

61 https://videouroki.net
ACTPOHOMUI 1 ACTPOQH3HKID) http://www.schooltests.ru
O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUH B SKOHOMHYECKOH hittps://www.yaklass.ru

62 P . 2 . https://videouroki.net
TEXHOIOTHYECKOH, COLIMAILHON M 3THYECKOM ]

http://www.schooltests.ru
chepax IeAaTeIbHOCTH YelIOBEKa
O6o06mmatomuii ypok. Poib u Mecto pusmku https://www.yaklass.ru

63 Y aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOM https://videouroki.net
KapTHHE MUpa http://www.schooltests.ru
O6o06mmaromuii ypok. Pois ¢pusndeckoit https://www.yaklass.ru

64 Teopuu B (POPMHUPOBAHHUH MPECTABICHUHN O https://videouroki.net
¢bu3nueckoil kapTuHe MUpa http://www.schooltests.ru
O6o06matomuii ypok. Mecto pusnueckoit
KapTUHBI MUPa B OOIIEM PSIIY COBPEMEHHBIX hittps://www.yaklass.ru

65 P P ALy COBD N https://videouroki.net
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O http://www.schooltests.ru
pupoJie
Pe3epBHEbIil ypok. MarautHoe 1oJe https://www.yaklass.ru

66 3 p YPOK- ' https://videouroki.net

JICKTPOMATHHTHAA MHIYKILUA http://www.schooltests.ru
Pesepsurlii ypok. Ontrka. OCHOBEI https://www.yaklass.u

67 P ):p i ' https://videouroki.net
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH htto:/Awww.schooltests.ru

68 Pesepubrii ypok. KBanToBas ¢pusnka. https://www.yaklass.ru
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https://videouroki.net/
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https://www.yaklass.ru/

DneMeHTHl aCTPOHOMUU M aCTPOPHUIUKU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://videouroki.net/
http://www.schooltests.ru/
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., byxosuer b.b., Corckuit H.H. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO
«IIpocBenieHue»

» ®usuka, 11 kimacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penaknueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «/3marenscTBo
«ITpocsenieHue»

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

CoOopuuk 3a1a4 no ¢usuke. 10-11 kmaccsl. ba3oBblil ypoBEHb MO peJaKIHeH
H. A. TlapdenTreBoit

®usuka. [loypounsie pazpadbotku. 10-11 xiacc. bazoBbiit u YriayOneHHBIH
ypoBHu aBTOopa FO.A. CaypoBa

®uzuka. 10-11 knacc. CaMocTOATENbHBIE U KOHTPOJIbHBIE pad0Thl. ba3oBbIi 1
yriyoneHHbiil ypoBHu aBTopa Eptotkun E.C.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

https://m.edsoo.ru
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