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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHMsI OCHOBHOHM 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabouyeil MmporpaMMbl BOCIHTAHHS H
KOHLEMIUKA TpenojaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb peaM3alluu MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHHMSI Kypca (pu3nKku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOJbI, BHICTYyIMAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBIICHHHM, HM3y4acMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTe€puajoB C 33JaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyeHnne (UMK BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca Qusuku s ypOBHS CpeAHEro ooOImero ooOpa3oBaHUs
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET 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 MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DUM3UKU pPean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm sToM oOecreynBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpys 3HAHUSA U3
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 coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
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.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH 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 YYEHHYECKUX 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 AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTUE HUX HMHTEJUIEKTYaJbHBIX 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 PyHAaMEHTaIbHBIX 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.

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHeM CIIeIyIOMX 3a1a4 B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIpPHYIO  (M3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckoil MoOJENbl0, 3aJad, MOJApPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBaHHBIM, YUMUTEIb JEJNaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 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 CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] 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 aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
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 MOABEME U TTAJICHUH.

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 NOTEHIIUATLHOM 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. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. 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  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa 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  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Kod(p@uIMEeHT Moie3HOro
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTpUdecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEeH Ccuibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

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 X NPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 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 UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI 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.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTreMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

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

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

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

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

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBarolmux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YcClIOBHE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEr U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBHenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

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 Mogmens aroMma. lloctrynater bopa. M3nydenue u moriounieHue
(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
Ty aliu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, 1abopamopHuie pabomoi

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
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.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE 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 ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
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 KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: peUIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeICHNE TUIOMIAIN TIIOCKUX PUTYpP B 00BhEMA Tell.

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

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



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

Texnonocus: JIAHAMA DJICKTPOINIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

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

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



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

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX 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 OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSATYaTh
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
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

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

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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 MpeIMeTa 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 TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3e pPe3yJbTaTOB
JeSTEIIbHOCTH;

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 HOCTHKEHHS JTMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUSI COOCTBEHHOMN SMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, 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 kiacce mnpeameTHbIe pe3ysbTaTbl 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 IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBWKEHUE IO OKPYKHOCTH, WHEPIIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, NEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHuia,
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, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUUECKOrO JBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (GOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TNPSMBIX HU3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH 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
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 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 BBINOJHEHUEM PAa3JIMYHBIX COLMAIbHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH 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 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh 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 IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PEHICHUH (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JEHCTBUE MArHUTHOTO TIOJS 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 (poTodrddexT), cBeToBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIE SIBIECHUS (TIPOLIECCHI), UCIMONB3YSd (PU3NYECKUE BETUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTH
KATYIIKH, DHEPrus DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKasl CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3MUYECKUUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MaPaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
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;

BBITIOJIHATh DKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

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



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C OMOpoil Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUY, TOJTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

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

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE 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 Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBAaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl.

®du3nka — HayKa 0 IpUpo/e. bubmuorexa [JOK

1 HayuHnble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B
(GhOopMHUPOBaHUH COBPEMEHHOMN bubmorera [JOK

2 p pv p 1 https://m.edsoo.ru/ff0c33e6
HAy4YHOU KapTUHBI MUDA, B
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMOcTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

TemaTuveckoe JIAHUPOBAHUE C YKA3aHNEM KOJHUYECTBA YACOB, OTBOJAMMbIX HA OCBOEHHE KAKI0H TeMbl
eCTeCTBEHHOHAY4YHO# HanpaBJjeHHOCTH N0 (pusnke B 10 Kiacce ¢ ucnob3oBaHuemM 060pyaoBanns neHrpa « Touka

pocTta»

Ha3Banue pa3nesnoB u Conep:xxanue y4e0HOI TeMbI TeMbl 1a00pPaTOPHBIX U OobopynoBanue
TeM NPAKTHYECKUX PadoT,
CaAMOCTOSITEJIbHBIX PAadOT M T.II. aop
(B 3aBHCMMOCTH OT NPeJIMETA)
DuU3MKA M METOIbI ®usuka — Hayka o npupoje. Hayunbie MeTobI bubmmoreka [IOK
HAYYHOT'O MO3HAHUS TIO3HAHHUs OKPYXKarollero Mupa. Poib https://m.edsoo0.ru/7f41bf72
Qu.) SKCIIEPUMEHTA U TEOPHUH B MPOIIeCcCe O3HAHUS
MPUPOABI. DKCIIEPUMEHT B (DU3HKE. KoMIbioTepHOE
MonenupoBanue GU3NICCKUX SIBICHUN U
o0opynoBaHue

npoueccoB. Hayunble runoressl. usnueckue
3aKOHBI ¥ TEOpUU. |'paHuILIbI IPUMEHUMOCTH
¢u3nyecknx 3aKoHOB. [IpUHIIUT COOTBETCTBHUS.
Ponb 1 MecTo pu3uku B popMupoBaHun
COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.
JleMoHCTpanuu

AHanorosble 1 LU(POBbIE U3MEPUTEIbHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

MEXAHWKA (18 4)

Kunemaruka (54.)

Mexanundeckoe aBrxeHrne. OTHOCUTENbHOCTh
MeXaHW4YeCcKoro ABkeHus. Cuctema oTcuéra.
Tpaexropus.

[Tepemerienue, CKOPOCTh (CPEAHSISI CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepuaIbHON TOYKU, X MPOEKIINH Ha OCH
cucteMbl koopauHaT. ClokeHue nepeMenieHui
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
npsMorHeHOe BroKkeHne. [ padukn
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,

1. 3yueHne nBUKEHHU Tea 1o
OKPY>KHOCTH.

2. N3y4yenue nBuKeHMs Tena,
OpOIIEHHOTO TOPU3OHTAIBHO.

3. U3mepeHne MrHOBEHHOM
CKOPOCTH C HUCIOJIb30BaHUEM
CEKYHJIOMEpa , MJIM KOMIIBIOTEPA
C JaTYMKaMHU.

4. N3mepeHne yCKOpeHHUs.
Hccnenosanue
PaBHOYCKOPEHHOTI'O ABMIKEHUS C

ITOP https://resh.edu.ru/
(ocHOBHas 4acTh),
TPCHUPOBOYHBIC 3aJaHU.
https://cifra.school
https://www.yaklass.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

0dopynoBanue: HaOOP
JEMOHCTPAIIMOHHBII



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://cifra.school/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41bf72

YCKOPEHHUS, IIyTU U IIepEMELICHUS
MaTEpHUaIbHOU TOUYKH OT BPEMEHHU.

CBoOonHOe naseHue. Y cKkopeHre cBOOOIHOTO
IaJICHUS.

KpuBonuHeliHoe nBUKEHUE. [[BUKEHNE
MaTEpHUAIbHOU TOYKH 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHas CKOpoCTs. [lepuon u
yactoTa oOpauienus. LlenTpocTpemMurenbHoe
YCKOPEHHE.

TexHnyeckue ycTpoicTBa U IPaKTUYECKOE
IIPUMEHEHHUE: CIIUIOMETD, IBUKEHHUE CHAPSIOB,
LICIIHBIC U PEMEHHBIE NIEPEIaYU.

JlemoHcTpamuu

Mopaenb cucTeMbl 0TCUETa, UILTFOCTPALIAS
KMHEMAaTUYECKNUX XAPAKTEPUCTUK JIBUKCHMUS.
[IpeoOpa3oBanue MBUKEHUN C UCTIOIB30BAHUEM
IIPOCTBIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKECHHOM
IIPOCTPAHCTBE.

Habntonenue nBuxenus Tena, OpoImeHHOro moj
YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.
N3mepenue yckopeHus CBOOOTHOTO MaJeHHUsL.
Hampasnenue ckopocTy npu JBUKEHUU 110
OKPY>KHOCTH.

Y4deHuueckuit 3KCIIepUMEHT, 1a00paTOpHbIe
paboThl

N3yueHnne HepaBHOMEPHOTO JIBHXKEHUS C LIEJIBIO
OIPEIETICHUSI MTHOBEHHOU CKOPOCTH.
HccenenoBanne COOTHOIIEHUS MEXAY IYTAMH,
MIPOMIEHHBIMHU TEJIOM 32 IIOCJIEIOBATEIbHBIE
paBHBIE IPOMEKYTKH BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBUKEHHUU C HaYaJIbHOU
CKOPOCTBIO, PABHOU HYJIIO.

N3yuenne nBukeHUs MapyuKa B BI3KOU
KUIKOCTH.

W3yuenne nBMKEHUS Teja, OpPOLICHHOTO

WCIOJIb30BAHUEM IJIEKTPOHHOTO
CEKyHJIOMepa 1/MIH KOMITBIOTepa
C TAaTYUKAMHU.

[Iposepka runores: 1. [Ipu
JBM>KEHUH OpycKa 10 HaKJIOHHOU
IUTOCKOCTHU BpEMsI IepEMELICHUS
Ha OTpeeNEHHOE PACCTOSIHNE
TeM OoJblile, 4eM OOJIbIIIE Macca
opycka._ 2. [Tpu nBrxeHUN
Opycka 1o HaKJIOHHOM
IUIOCKOCTH CKOPOCTH MPSIMO
IPOTNOPIHMOHATIBHA MTYTH.

«MexaHukay,
1ab0opaTOPHBIN KOMILIEKT
«MexaHHuKay,

Hudposas n1aboparopus
«Touka pocra»
DNEKTPOHHBIN CEKYHAOMED
C aTYMKaMu
(YKOMIUIEKTOBaH
3JIEMEHTaMU UTAHUS)
MarnuToynpasisieMble
TEpPKOHOBBIE JATUUKH
CEKyHIOMEPa

MexaHnueckasi CKambs
(mmuHa 700 mm) 4.bpycok
nepeBsHHbIN: m = (50 £2

r)
JlaT4uK yCKOPEHMSL.

Komneroreproe
o0opynoBaHue




TOPU30OHTAJIbHO.

Junamuka (74.)

[Tpuniun otHocutensHocTu "anumnes. [lepBbiii
3akoH HproToHa. MHepimaibHble cUCTEMBI
oTCY€Ta.

Macca tena. Cwia. [IpuHnun cynepnosunuu
cui1. Bropoit 3akon Herotona jist
MarepuanbHOU TOYKU. Tpernii 3akoH HproToHa
JUISL MaTEPUAIIbHBIX TOYEK.

3aKOH BCEMUPHOrO TAroreHus. Cuma TKeCTH.
IlepBas kocMHUECKask CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (IOK0s, CKOJIbXKEHUS,
kauenus). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHUS CKOJIBKEHMSI M CUJIA TPEHMSI TTIOKOSI.
Koaddunment tpenus. Cuna conpoTUBIEHUS
IIpY JIBUYKEHUH TeJa B )KUIKOCTH WJIH rase.
IloctynaTenbHoE U BpallaTeabHOE ABUKEHHE
a0COJIIOTHO TBEPJOTO Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALCHHUS.
[iievo cumbl. YciioBUsi paBHOBECUS TBEPAOTO
Tena.

TexHnuyeckue ycTpoiicTBa U PaKTUIECKOE
MIPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMmoHCTpanuu

SIBneHue NHEPLMH.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.
Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

5. U3Mepenue KECTKOCTH
HPY>KUHBI.

6. N3mepenue kodddumnmeHTa
TPEHUS CKOJIbKEHHS.

7. CpaBHeHHe Macc (110
B3aUMO/ICHCTBHUIO).

8. 3mepenue cuir B MEXaHUKE.

LIOP https://resh.edu.ru/
10k ypok Ne2,7,8,9,10.
(ocHOBHas 4acTh),
TPCHUPOBOYHLIC 3aJIaHUS.
https://www.yaklass.ru/
https://cifra.school

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

0dopynoBanue: HabOp
JEMOHCTPALIMOHHBII
«MexaHuKa,
1a00paTOPHBIA KOMILIEKT
«MexaHuKay,

LIOP https://resh.edu.ru/
.TPEHUPOBOYHBIC 3aJaHUS.
https://www.yaklass.ru/

0dopynoBanue: HaOOp
JEMOHCTPALIMOHHBIN
«MexaHuKa»
,JJa0OpaTOPHBII KOMIUIEKT



https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu yckopeHHOM
noabEME U MaJICHUH.

CpaBHEHHE CUJT TPEHUS IIOKOsI, KAUEHUS U
CKOJIb)KEHHUSI.

YcnoBus paBHOBecus TBEPAOTo Tena. Buabl
paBHOBECHS.

YdeHu4ecKuil SKCIIEPUMEHT, 1a00opaTOpHbIe
paboThI

N3ydenue nBuxenust Opycka o HaKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO
TeJa, UMEIOIIETr0 OCh BPAIICHHUS. .

«MexaHHuKay,

Komnerorepnoe
o0opynoBaHue




3aKOHBI COXpaHEHHS B
MexaHuke (64.)

Nmiynbc MaTepralibHOM TOYKH (Tela),
CUCTEMBI MaTePUATBHBIX TOUYCK. VIMITYIIbC CHITBI
Y U3MCHECHHUE UMITYJIbCa TeNa. 3aKOH
COXPAaHEHUS UMITYJIbca. PEakTHBHOE JBUKCHHE.

Pabotra crisl. MOIIHOCTE CHJIBL.

Kunetndeckast SHEPrusi MaTepHATbHON TOUKH.
Teopema 00 U3MCHCHHH KHHETUYECKOM
SHEPTHUH.

[MorenumnansHas >ueprus. [loTeHnuanbpHas
SHEPrUs yrnpyro aehopMUpOBAHHOHN MPYKHHEI.
[ToreHumansHast HEPrys Teaa BOIU3U
MTOBEPXHOCTU 3€MJIU.

IloTeHuManbHBIE U HEMOTEHIUAJIBHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHIMATBHBIX CHII C
U3MEHEHUEM MEXAHWYECKON JHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUUECKOU
JHEPIUH.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.
TexHu4eckue ycTpoucTBa U MIPAKTUYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, IPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

JlemoHCTpannu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTtuBHOE ABHKEHHE.

9. N3yueHue 3aK0Ha COXpaHEHHUS
MEXaHUYECKOW YHEPTUH.

10. OnpeneneHue YHEPTUU U
UMITYJIbCA IO TOPMO3HOMY ITyTH.
JlaboparopHast pabota
«M3y4eHune paBHOBECHS Teja MO
JICHCTBUEM HECKOJIbKHX CHJI»

LIOP https://resh.edu.ru/

LIOP https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72

00opynoBaHme:
JMHAMOMETD, JIMHEeHKa
ydeHHuecKas, Habop
rpy30B Maccou
nol100rmraTuB, npoyHas
HUTD.

1a00paTOPHBIA KOMILIEKT
«MexaHnkay.

LIOP https://resh.edu.ru/
https://www.yaklass.ru/

00opyaoBaHue: MasITHUK
MakcBeiuia, CEKyHAOMED,
MaciiTabHas TMHeHKa,
LITAHT€HUUPKYJIb.

LTOP https://resh.edu.ru/

00opynoBanue: HabOp
JEMOHCTPALIMOHHBIN
«MexaHukay,
71a00paTOPHBII KOMIUIEKT



https://resh.edu.ru/
https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://resh.edu.ru/

[Tepexon moTeHUUATIBHON SHEPTUH B
KHHETHYECKYIO U 00paTHO.

VYdueHu4ecKuii IKCIIEPUMEHT, 1ab0paTOpHbIE
paboThI

H3y4yeHue abCoIOTHO HEYIPYroro yaapa ¢
MTOMOIIIBIO JIBYX OJIMHAKOBBIX HUTSIHBIX
MasiITHHUKOB.

Hccnenoanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEeXaHUUYECKOW SHEpIuu Teja Ha
IIpUMEPE PACTKEHUS PE3UHOBOI'O XKI'yTa.

«MexaHHKay, pblyar ¢
KPEIUICHUSIMH TSI TPY30B,
Habop rpy3oB 1o 100 r,
auHamomeTp. [loaBuKHbIN
Y HETMOJIBUKHBIN OJIOKU

Komnerorepnoe
o0opynoBaHue

MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMMUMKA 24 4




MouJiekyasipuas puszuka
(94.)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU U UX ONBITHOE
o0ocHoBaHue. BpoyHOBCKOE ABMKEHUE.
Huddy3us. Xapakrep IBHKESHUS U
B3aUMOJICHCTBUS YacTUL] BelecTBa. Moaenu
CTPOEHHUS ra30B, )KUJIKOCTEH U TBEPABIX TEIl U
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mojener. Macca u pazMepbl MOJIEKYI.
Konunuectso Bemectsa. [locrostnnas ABorazapo.
TemnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. llkana temneparyp Llenbcus.
Monenb uneanbHoro raza. OCHOBHOE
YpaBHEHHUE MOJIEKYIISIPHO-KUHETHYECKON
TEOpUHU UACaNbHOrOo raza. AGComoTHas
TeMIIepaTypa Kak Mepa CpeIHed KHHETUYECKOM
SHEPIHH TEIUIOBOTO ABMKEHUS YaCTHI] ra3a.
[IIxana remneparyp KensBuna. I'azoBbie
3aKOHBI. YpaBHeHue MeHneneeBa—KnaneipoHna.
3axoH [lanberona. M30mponeccsl B nacalbHOM
ra3e ¢ NOCTOSSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe npescTaBiIeHHe N30MPOLIECCOB:
u30TepMa, u30xopa, nzodapa.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
MIPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHCTpanuu

OnbIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHUE
BelecTBa, hororpadun MOIEKYII
OPraHUYeCKUX COCTUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.
Mogens OpOyHOBCKOTO JBHXKEHUSI.

Mogens onbita LlTepHa.

OnBITHI, JOKA3bIBAOIINE CYIIECTBOBAHNE
MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.
Monens, HIUTIOCTpUPYIOLIas IPUPOLY AaBICHUS
ra3a Ha CTEHKH COCYyAa.

OnBIThI, WJUTIOCTPUPYIOLINE YPABHEHHE
COCTOSIHMS UICAIIBHOIO ra3a, U30IPOLIECCHI.
YdeHn4ecKuil SKCIIePUMEHT, J1a00opaToOpHbIe

«M3MepeHne TeMiepaTypbl
AKHUJIKOCTHBIMU U LIU(PPOBBIMU
TEPMOMETPAMI».

HccnenoBanue:

HccnenoBanue aBuxeHus
OpOYHOBCKOM 4acTHIIBI (TI0
tpekam [leppena).

14 DxcniepuMeHTaNIbHAS
npoBepka 3akoHa ['eit-Jlroccaka
(n3mepenue
TEPMOJIMHAMUYECKUX
napameTpoB rasa).
Hccnenosanue: McciaenoBanue
U30IPOLIECCOB.

LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
00opynoBaHme:
Hudposas sadopaTopus
«Touka pocra»

JlaTuuk Temmneparyp,
mTaTUB, paboyas EMKOCTb,
TpyOKa, JInHeHKa.
TepMoMeTp, Tabnuua J.1.
Menneneena.
LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
00opynoBaHme:
Hudporas aadoparopusi
«Touka pocra»

JlaTunk aGCOTFOTHOTO
TaBJICHUS, IITATHB,
pabouast EMKOCTb, TPyOKa,
JIMHEIKa, BECHI
00opynoBaHme:

y4eOHbIe, pa3HOBECHI, KIIMH
M3MEPUTEINIbHBIN, TUTIETKA,
TaHreHIpKyiIb. Cocyx ¢
MOJKPALLIEHHOW BOJOM,
M0JIOCKA (PUIIBTPOBAJILHOM
Oymaru pazMepom
120x10MM, monocka
XJIOM4aTOOyMakHOM TKaHU
pazmepom 120x10mm,
JIMHEHKa y4eHUYeCcKas



https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://cifra.school/

paboThI

OmnpepeneHre Macchl BO3yXa B KJIACCHOM
KOMHATe Ha OCHOBE M3MEPCHHI 00BhEMa
KOMHATBI, aBJICHHS U TEMIIEPATyphl BO3AyXa B
HE.

HccnenoBanue 3aBHCUMOCTH MEXKIY
rmapaMeTpaM# COCTOSIHHSI Pa3peKeHHOr0 rasa..

LIOP _https://resh.edu.ru/
https://www.yaklass.ru/
06opynoBaHmue:
Hudposas nadoparopus
«Touka pocta»
DNEKTPOHHBIA MUKPOCKOII.
Komnexuus
KPUCTAJUIMYECKUX U
amop¢HbIX Tesn. Moenb
CTPOCHUS TBEPABIX TEIL.
KomnbrorepHoe

00opyaoBaHue

Tepmogunamuka (10 u.)
ArperaTHbie COCTOSIHUSA
Beulecrsa. Pa3oBbie
nepexonsbl (5 4.)

TepmoauHamMuueckas cuctema. BHyTpeHHsIs
SHEPTUsl TEPMOANHAMUYECKON CUCTEMBI U
crocoObI €€ n3MeHeHns. KoJIn4ecTBO TeImIoThI
1 pabora. BHyTpeHHs1 SHEPTUsS OHOATOMHOTO
uJeanbHOro ra3a. Busasl Ternonepenayn:
TETUIONPOBOJHOCTh, KOHBEKIIMS, U3TyUEHUE.
VenbHas TEMIOEMKOCTD BEIIESCTBA.
KonuyecTBO TEmIIOTH py TETUIONEpEaaye.
[Tonsitue 06 aquabatHom npouecce. [lepBorit
3aKOH TepMoauHaMuKH. [I[puMeHenne nepBoro
3aKOHA TEPMOJUHAMUKH K U30IPOIIECCaM.
I'paduueckas maTEepIpeTanys paboTHI rasza.
Bropoii 3aKk0H TepMOIMHAMUKH.
HeoOpaTtumocTs mpo1ieccoB B MPHUPOIE.
TennoBble MauHbL. [IpUHIMITBI AENCTBHS

IHOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Komneroreproe
obopynoBaHue



https://resh.edu.ru/
https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72

TETIOBBIX MamuH. [IpeoOpa3zoBanus sHEPTUU B
TeIuIoBbIX MamMHax. Koadduuuent noneznoro
JercTBuA TerioBoi mamuHel. [{ukn Kapuo u
ero K03 PUIMECHT MOJIE3HOTO JACHCTBHS.
DKosornyeckre npoodaeMbl TEIIOHEPTeTHKH.
TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE
IIPUMEHEHHE: JBUTAaTEIb BHYTPEHHETO
CropaHus, ObITOBON XOJIOJWIbHUK,
KOHJULIOHED.

JlemoHcTpamuu

V3MeHeHne BHYTpEHHEN SHEPTUH Tea IIPU
COBEPILIEHUH PAOOTHI: BBUIET MPOOKHU U3
OYTBUIKH ITOJT ACUCTBUEM CKATOTO BO3YXa,
HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOACMOHCTPAIINS).

N3menenne BHYTpeHHEN SJHEPrun
(TemriepaTypbl) Tejla IpU TEIUIONEpeIaye.
OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa
(OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS
BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO
JBUTATEJIS.

YyeHnueckui IKCIEPUMEHT, J1abopaTOpHbIE
paboThl

N3mepenne yaenbHOU TeIIOEMKOCTH.
ITapooGpazoBanue u koHaeHcaus. Vicnapenue
U KureHue. AOCOIIOTHAs U OTHOCUTEINbHAS
BJIAYKHOCTH BO31yxa. HacelmeHHsIl nap.

VY nenpHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUSI OT
JTaBJICHHUS.

Tsépnoe teno. Kpucraminueckue u amopgHbie
Tena. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
XKunkue kpucramisl. CoBpeMEHHbIE
Matepuaibl. [napnenue u kpucramiuzanus.

VY nenvHas TeruioTa miaasneHus. Cyomumarus.
YpaBHeHHE TEIIOBOTroO OanaHca.

TexHu4ecKue yCTpoucCTBa U IPAKTUYECKOE




MIPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHHU MOJTy4YEHUs
COBPEMEHHBIX MaTepUaOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH.
JleMoHCTpanuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.
Croco6bl U3MEpEHHS BIAKHOCTH.
HaGmoienne HarpeBaHusl U IJIaBICHUS
KPUCTAJJTINYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaIIOB.

YdeHn4ecKuil SKCIIEpUMEHT, 1a00opaTOpHbIE
paboTHhI

N3mepenne OTHOCUTEIHHON BIaKHOCTH
BO3/yXa.

JIEeKTPOAMHAMHUKA (224.)

duaexkrpocratuka (104.)

Onexrpuszanus Teil. JNEeKTpudecKuil 3apsa. Jsa
BU/JIA DJIEKTPUUECKUX 3apsiioB. [IpoBonHuKH,
JOUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH
COXPAHEHHUS EKTPUUYECKOTO 3aps/a.
Bsaumoperictsue 3apsnoB. 3akoH Kynona.
ToueuHslil 2EKTPUYECKAN 3apsi.
OnexTpuueckoe nojie. Hanpsok€HHOCTD
aneKkTpuyeckoro nosst. [puanmn
CYIEPIO3ULIMH IIEKTPUUYECKUX NosIeH. JInHnn
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
PaGota cui 3nekTpocTaTuyecKoro moJisl.
ITorenuman. Pa3HOCTH OTEHINAIOB.
IIpoBOAHMKY U TUANEKTPUKH B
3JEKTPOCTATHYECKOM ToJe. [nanexkTpudeckas
MIPOHUIIAEMOCTb.

OnexrpoémkocTs. Konaencarop.
ONEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.
TexHru4eckue ycTpoucTBa U IPAKTUYECKOE
IIPUMEHEHHUE: DJIEKTPOCKOIL, dJIEKTPOMETD,
NIEKTPOCTATUYECKAS 3alIUTA, 3a3€MJICHUE

LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
0dopynoBanme:
J1ab0paTOPHBII; KOMITJIEKT
(<3J'ICKTpI/I‘{eCTBO».
Komneroreproe
obopynoBaHue



https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72

ANEKTPONpUOOPOB, KOHIEHCATOD,
KOMUPOBAJIBHBIN alapar, CTpyHHbINA IPUHTED.
JeMoHcTpanuuun

YCTpoUCTBO U IPUHLUIL JEHCTBUSA
ANEKTPOMETPA.

B3anMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.
DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
DnexTpocTaTHuecKas 3aluTa.

JIMBIIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.
3aBUCUMOCTb JIEKTPOEMKOCTH ILNIOCKOTO
KOHJIEHCATOpa OT IJIOLIAAH IIJIACTHH,
paccTosHUSA MEXY HUMU U JUDJIEKTPUUECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.
YdeHn4ecKuit SKCIIEPUMEHT, Ta00opaToOpHbIe
paboThI

N3mepenne 371eKTpoEMKOCTH KOHJIEHCATOPA.




3aKOHBI MOCTOSITHHOTO
TOKA. JJIeKTPUYECKUN
TOK B Pa3JIN4YHbIX
cpenax (12 u.)

DNEeKTpUUECKUH TOK. Y CIOBHS CYILIECTBOBAHUS
3IEeKTpUYecKoro Toka. Microunnku Toka. Cuna
Toka. [locTOsIHHBII TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1Eenu.
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE
conpoTuBiieHre BeuecTBa. [locnenoBarensHoe,
[apajuiesIbHOE, CMEIIAHHOE COEAMHEHHE
MIPOBOJIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[Koyms—
Jlenua. MoOILIHOCTB AJIEKTPUYECKOTO TOKA.
DNeKTpOABMKYIIas CUjla U BHYTPEHHEE
CONPOTHUBIIEHNE NCTOYHHKA TOKA. 3aKoH OMma
JUTSI TIOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOM IIETTH.
KopoTtkoe 3ambikanue.

DneKTpOHHAs IPOBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYpPHI.
CBepXIpoOBOIUMOCTb.

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JEKTPOHHBIX MTYyYKOB.

[TonynpoBonHuku. COOCTBEHHAs ¥ TPUMECHAs
IIPOBOAMMOCTD TIOJYITPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.
DNEeKTpUYECKUI TOK B pacTBOpax U paciuiaBax
ANEKTPOJIUTOB. DINEKTPOIUTUUECKAS
aucconuanys. JIEeKTPOIIN3.

DNEeKTPpUYECKUI TOK B razax.
CaMocTOosTENbHBIN U HECAMOCTOSTENbHBIM
pa3psa. Moinnus. [1na3zma.

TexHnuyeckue ycTpoiicTBa 1 MpaKTUIECKOE
MIPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, JIEKTPOHArPEeBaTEIIbHbIE
pUOOPBHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIA U0,
TEPMUCTOPHI U POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN TNOJ1, TaJIbBaHUKA.
JlemoHCTpanuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.
3aBUCHMOCTb CONPOTUBIICHUS IUIUHAPUYECKUX
MIPOBOJIHUKOB OT JTMHBI, TUIOLIATN
MTONIEPEYHOI0 CEYEHUS U MaTepHuana.
CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.
[Ipsimoe n3mepeHue FNEKTPOABHKYIIEH CHUITBI.

15. IlocnenoBaTeabpbHOE U
MapajieTIbHOE COCTUHECHMS
MPOBOIHUKOB.

16. U3mepenne DJIC ucrounmka
TOKA.

HUccnenosanus.

- UccnenoBanne 3aBUCUMOCTH
HaIpsDKEHUS Ha MOJIFOCaX
HCTOYHHKA TOKA OT CHUJIBI TOKA B
LIETIH.

- UccnenoBanme 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 JIAMIIOYKY OT
HaIpsOKEHUS Ha HEel.

- UccnenoBanue HarpeBaHus
BOJIbI HarpeBaresieM HeOOoIbIOoi
MOII[HOCTH.

LIOP _https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
0oopynoBaHmue:
Hudposas nadoparopus
«Touka pocray. [laTunk
HaHpﬂ)KeHI/ISI, JAaTYUK TOKaA.
Kommekt
COIIYTCTBYIOIIHNX
9JIEMEHTOB IS
AKCIIEPUMEHTOB I10
AICKTPOIMHAMHUKE,
71a0b0pPaTOPHBIN KOMIUIEKT
«DNEKTPUIECTBOY.
Komnerorepnoe
o0opynoBaHue
LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school

Hudposas naboparopust
«Touka pocta». Kommnekt
CONYTCTBYIOIIUX
AJIEMEHTOB JIJIst
9KCIIEPUMEHTOB TI0
ANEKTPOJAUHAMUKE.

Komneroreproe
obopynoBaHue



https://resh.edu.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://cifra.school/

HTorosoe nosropeHue u [[OP

oboomenne (2 4.) https://www.yaklass.ru/
https://cifra.school

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Komnerorepnoe
obopymoBaHue

Hrtoro 68u4.



https://www.yaklass.ru/
https://cifra.school/
https://m.edsoo.ru/7f41bf72

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Ne Hara oOpa3oBaTe/ibHbIE
/i Tema ypoka Beero Kontposbubie IIpakTnueckue HIYGCHNS | pPecypeb.
padoTsI padoTsI Oo6opynoBanue LlenTpa

«Touka pocray.
bubnunoreka LIOK
https://m.edsoo.ru/ff0c9778

[TocTostHHBIE MATHUTHI U X JemoHcTpauus

B3auMoO/ieiicTBHE. MarHuTHOE ToJIe. 1 «MN3mepeHue nons

BexTop MaruutHOM MHAYKUMU. JIMHUM NOCTOAHHOIO MarHUTa»:

MAarHuTHON MHAYKIIMH [AATYMK MArHUTHOTO NOJIA,
NOCTOAHHBIA MarHuT
MONOCOBOM.

MarauTHO€E 1oJIe MPOBOJIHHUKA C

TokoM. OmBIT DpcTeaa. 1 bubmuoreka [IOK

B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM
but6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe
JemoHcTpauua

Jlaboparopnas pabota «3yueHue 1 1 «M3mepeHmne nona BOKpyr

MarHUTHOTO TOJI KATYIIKH C TOKOM» NPOBOAHMKA C TOKOMX:
[ATYMK MarHUTHOTO NoA,
[\Ba LUTATUBA, KOMMIEKT
MPOBO/OB, UCTOUHMK TOKA,



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

K104

JlelicTBME MarHUTHOTO TTOJIS Ha
IIPOBOAHMK ¢ TokoM. Cuita Amnepa.
Jlaboparopuas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9ac0
LaTymK HanpAaXKeHus,

A3aTYUK MAarHMTHOro nonA,

4 «Hccnenosanue nelicTBU JIMHENKA, KaTyLLKa-MOTOK,
IIOCTOSIHHOTO MarHuTa Ha paMKy C MOCTOAHHbIW MON0COBOW
TOKOM» MarHuT, Tpybka m3 MBX,
KOMM/IEKT NPOBOAOB,
JlelicTBME MarHUTHOTO TTOJIS Ha
5) JBHOKYILYIOCS 3apSHKEHHYIO YACTHILY. bubmmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cuuna Jlopenna. Pa6ota cuiel JIopeniia
DnexkTpomMarauTHas HHAyKIus. [loTok
6 BEeKTOpa MarHuTHOU unaykuuu. 3/1C
WHIIYKIIAW. 3aKOH AJIEKTPOMarHUTHOMN
nHaykuuu Papaaes
JlaboparopHnast pabota
7 «HccnenoBanue siBiIeHUS bubmmorexa [TOK
N https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHON WHIYKITUW
NunykTuBHOCTS. SIBIIEHUE
3 camonHaykiuu. 3J1C caMOMHAYKINH. bubmuorteka [IOK
OHeprusi MarHUTHOT'O MOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,
9 3JE€KTPOMArHUTHI, JIEKTPOABUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHI,
WHIYKITMOHHAS TI€Yhb
10 O6o06maromuii ypok «MaraHutHoe bubnmoreka [JOK



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

II0JIC. QHCKTPOMaFHI/ITHaH UHIAYKOUS

https://m.edsoo.ru/ffOcab82

KounTponbhas pabota no teme

bub6nmmoreka [IOK
11 «MarauTHoe€ noJie. 1
https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS WHIYKIIHS
bu6nmoreka [IOK
CB00OIHBIC MEXAHUYCCKHEC https://m.edsoo.ru/ff0caf06
KoJiebanus. ['apMoHnYecKkue [OemoHcTpauus
12 KoseOaHus. YpaBHEHUE «KonebaHusa HUTAHOTO
rapMOHUYECKHUX KOJIeOaHUH. MasTHMKa 1 cBOBOAHbIE
[IpeBpamnienue 3Hepruu KonebaHus rpysa Ha
npyXuHe»:
Jlaboparopnas pabota [aTumnK ycKopeHus, WTaTms
13 «HMccrnenoBanre 3aBUCUMOCTH C Kpeneskom, Habop
neproja MajbIx KosebaHuil rpy3a Ha rpy308, HWUTb, Habop
HUTH OT JJIMHBI HUTH U MacChl TPy3a» NPYXWH
bubmmoteka IIOK
https://m.edsoo.ru/ff0cb820
. eMOoHCTpauus
Konebarenbublit KOHTYp. CBOOOIHBIE A pat
«M3mepeHne
3JIEKTPOMArHUTHBIE KOJieOaHusl B
XapaKTepUCTUK
14 UJIeaTbHOM K0JIE0AaTEeITLbHOM KOHTYpE.
NePemMeHHOro TOKax»:
AHAIOTHS MEXKy MEXaHHUYSCKUMHA U
ABYXKaHaNbHas
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU
npucTaBka-ocumaiorpad,
3BYKOBOI1 reHeparop,
Habop npoBogoB
but6mmoreka [IOK
®opmyna Tomcona. 3akoH https://m.edsoo.ru/ff0ch9c4
15 COXPAaHCHHUS YHEPTUH B HJICATHHOM OemoHcTpauus
KoJ1e0aTeIbHOM KOHTYpE «M3mepeHue

XapPaKTEPUCTUK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

[IpencraBieHue 0 3aTyXarOMIMX
KoJieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMarHUTHBIC
KoseOanus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JeCTBYyIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JIIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,

reaeparopa nepeMEeHHOI0 TOKaA, JIMHUMN

QJICKTpoIepeaa4d

DKOJIOrM4ecKre pUCKU IIpU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

nepemMeHHoro Toka»:
ABYXKaHanbHasA
npucTaBka-ocumnnorpad,
3BYKOBOIW reHepatop,
Habop npoBoaoB

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

JemoHcTpauuma
«TpaHcdopmaTop»:
ABYXKaHanbHan
npucTasKa-ocumanorpag,
3BYKOBOW reHeparop,
MHOro06MOTOYHbIN
TpaHcpopmaTtop, Habop
npoBoaoB

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

KomnbtoTepHoe
obopypoBaHue



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Kynbrypa ncnosnb3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
YKA3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunorexa LIOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunpie U IPOIOJIBHBIE BOJHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubnnorexa [JOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHUTHBIC BOJIHBI, HX
23 cBolicTBa U ckopocTk. [lIkamna bubnnorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AJICKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI PaTUOCBS3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs13u. Paguonokanus
o5 KonTponbnas padota «Konebanus u bubmmnoreka HOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
IIpsimonmHeliHOE pacOpoCcTpaHeHHE
26 CBpeTa B OJTHOPO Hl::)ﬁ cpe epToqeqHLIﬁ bubmorexa LIOK
FIHOPOA pese. https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyu cBeTa
OTtpaxxeHune cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n300pakxeHnil B bubnnorexa [JOK
’ p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHEE oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlabopaTtopHas paborta «3mepenne bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a
OcBeTuTe/Ib C UCTOYHUKOM

cBeTa Ha 3,5 B, UCTOYHUK
NMUTaHWA, KOMMNAEKT
NpPOBOAOB, LLeNeBan
Anadparma,
NONYUUAMHAP, NAAHLLET Ha
NAOTHOM /INCTE C
KPYroBbIiM TPAHCMOPTUPOM

30

Jlumssl. [Toctpoenue n3o0paxeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBennueHue JIMH3bI

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

31

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

OcBeTnTeib C UCTOYHMKOM
cBeTa Ha 3,5 B, UCTOYHUK
NMUTaHUA, KOMNAEKT
npoBOAOB, Lenesas
anadparma, skpaH
CTanbHOW, HanpaBaAtoLWan
C U3MEpPUTENbHOM LLIKANOA,
cobupatoLme NnH3bI,
paccenBatoLLan MH3a,
chang «Mogenb
npeameta» B peitepe

32

Jucnepcus cBera. CIoKHBINA COCTaB
6enoro csera. L{Bet. JTabopaTtopHas
paborta «Habmroaenue nucrnepcun
CBETa»

OcBeTnTeNIb C UCTOYHMKOM
cBeTa Ha 3,5 B, UICTOYHUK
NUTAHMA, KOMNAEKT
npoBOAOB, LWeneBan
Anadparma, skpaH
CTanbHOW, HanpaBaAtoLWan
C U3MEepPUTEIbHOMN LLKaon,



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cobupatoLme NnHsbI,
pacceuBatoLLas INH3a,
chang «Mogenb
npegmerta» B penTtepe

Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 N
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckre IpuOOpPEI U YCTPOHCTBA U
35 pHbOp yerp KomnbloTepHas TexHUKa
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
KJ1accuueckor Mexanuk. [loctynarer bubmmoreka [JOK
36 .
CIIELIMAIHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTD OJJTHOBPEMEHHOCTH.
37 3amMmeyicHHEe BpeMEHH U COKpaIl[CHHE bubmorexa [JOK
s P patll https://m.edsoo.ru/ff0cfad2
JUTAHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTuilpl. CBSI3b MacChl C DHEpPrueil u bubmorexa LIOK
1ot P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTponbsHas padora «Onruka.
39 OCHOI;BI cre I/II)aHBHOﬁ TEOpHH bubmorexa HOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIBHOCTH
40 ®otonbl. opmyna [Tnanka. DHeprus bu6muoreka [JOK
1 UMNyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BAaHUE Bu6 OK
41 ¢dotorddexra. OnbiTe A. T nommorera L

CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl potorddekra. YpaBHEHUE

bubnunoreka LIOK

42 OnHnreiina it porodddexra.
st horoshd https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
JaBnenne cBera. Onbithl [1. H.
43 JlebeneBa. XMHUUECKOE IEHCTBIE bubmorexa LIOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
44 MPAKTUYECKOE TPUMEHEHHUE: KomnbloTepHoe
(dhoTorIeMEeHT, POTOTATUHK, obopygoBaHme
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3aga4d nmo reme «71E€MEHTBI bubmuoreka [IOK
KBAHTOBOU ONTHKU) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OMBITEL
46 Pezepdopaa o paccesHuiO 0-4acTHIl buGnuorexa [IOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoteka IIOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0d0afa
WN3nyuenne u miornomnieHrne GpoToOHOB
48 bi{ I/I}II'Iqe €X0J€ aToMa C oz[Hc()li“o OBHSI bubnmorexa [IOK
p p . P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BoimoBble cBoMicTBa YacTHIL. BoTHEBI
49 ne bporina. KopnyckynsipHo- bubnuotexa [JOK
BOJTHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrasa bubnnorexa [IOK
peop p https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYCHUS
51 CgoiicTBa anb(da-, 6era-, ramma- KomnbtoTepHoe



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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n3nyuyeHus. Bnusaue obopyaoBaHue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. KomnsrorepHoe

59 N3otombl. Anbda-pacma. obopymoBanue
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- bubmmoreka [JOK
pacnan. ['aMMa-uznydyeHue https://m.edso0.ru/ff0d1162
DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHble peakuuu. SIIepHBI peakTop. Kowmmpioreproe

53 [Tpobnemsbl, epCreKTUBEL, obopynosarnue
9KOJIOTMUYECKUE aCTEKThI SEPHOI bubmorexa OK

https://m.edsoo.ru/ff0d1356

SHEPTeTHKU
DOnemeHTapHble YacTUllbl. OTKpPBITHE
o3uTpoHa. Meroibl HaOMIOACHUS U KomnsrorepHoe

54 perucTpainuu 3JIeMEeHTapHbIX YaCTHII. o0opynoBaHue
Kpyrusiit cton «®yHaaMeHTanbHbIe bubnmnoreka [HOK
B3auMOJIeUCTBUS. ENUHCTBO https://m.edsoo.ru/ff0d0e38
(bu3nUecKoil KapTUHBI MUPa»
Bup 3Bé3nnoro neda. Co3se3nus, KomnbloTepHoe

55 SIpKHE 3BE3/bl, TUIAHETHI, UX BUIUMOE obopyaoBaHue
nBrokenne. CoHeyHas cucreMa

56 Commrie. CoHeuHast aKTHBHOCTb. Komnbtoteproe
Hcrounuk sHeprun ColHIA U 3BE3]T obopyaosaHme
3BE3/1bl, UX OCHOBHBIE KomnbtoTepHoe
XapaKTEPUCTUKU. 3BE3/IbI TTITABHOU obopyposaHue

S7 nocJieI0BaTelbHOCTH. BHyTpeHHee

ctpoenue 38&31. COBpeMEHHbBIC
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H



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

sposrrornu CoJtHIa U 3BE3]

Muneunsbiit [1yTe — Hama ["anakTuka. KomnbtoTepHoe
58 Ilonoxenue u gsmxenue ConHIa B obopynosaHue

lNanaktuke. I'anmaktuku. Y€pHbIe IBIPHI

B SIJIpax TaJaKTUK

Bcenennas. PazOeranue raiakTuk. KomnbloTepHoe
59 Teopust bosnbiioro B3pbiBa. obopynosaHue

PennkroBoe uznydeHue.

Meraranaktuka

KomnbtoTepHoe

60 Hepemennsie mpobieMbl aCTpOHOMUHT 060pyaoBaHMe
61 KonTponbHas pabota «2neMeHTHI

aCTPOHOMUU U acTPOPUIUKK»

O6o06matomuii ypok. Ponb gpusuku u KomnbtoTepHoe

ACTPOHOMHUHU B SKOHOMHUYECKOH, o6opyaoBaHue
62 TEXHOJIOTMYECKOM, COIMAIEHON 1

ATUYECKOH cdepax AeaTeIbHOCTH

YeJloBeKa

O6o0maromuii ypok. Pois u mecto KomnbtoTepHoe
63 (OM3HUKYU ¥ aCTPOHOMHUH B obopyaosaHue

COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o06utaromuit ypok. Pomib KomnbloTepHoe
64 (dbuzmveckoit Teopuu B HOPMUPOBAHUH obopyaoBaHve

MIpeJICTaBICHUH 0 PU3NYEeCcKOn

KapTUHE MHpa

O6o6matomuit ypok. Mecto KomnbtoTepHoe
65 ¢bu3nveckoil KapTUHBI MHUpa B 00IIEM obopyaoBaHue

PSAy COBPEMEHHBIX €CTECTBEHHO-




HAay4HBIX IIPEICTABICHUN O IIPUPOAC

66

67

68

PesepBHbIil ypok. MarHutHoe 1ouie.
DneKTpOMarHuTHas UHAYKLINS

PezepBubiii ypok. Ontrka. OCHOBBI
CHelHabHOM Teopuun
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMeHTHl aCTPOHOMUU U
acTpo(u3HuKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

KomnbtoTepHoe
obopynoBaHue

KomnbtoTepHoe
obopyaoBaHue

Kommbroreproe
o0opynoBaHue
bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

TemaTuveckoe MVIAHUPOBAHME € YKA3AHUEM KOJIHYECTBA YaCOB, OTBOJAUMbIX HA 0CBOEHME KAXKI0il TeMbI
€CTeCTBEHHOHAYYHO# HanmpaBJjieHHOCTH 10 (pu3nke B 10 Kiiacce ¢ ucnoib30BaHueM 000pyoBanus neHTpa «Touka

pocTa»
Ha3Banue pa3iesioB u Conep:xanue y4e0HOI TeMbI Tembl 1a00paTOPHBIX U OobopynoBanue
TeM NPaKTHYEeCKUX padorT,
CaMOCTOSITEJIbHBIX PadoT U aop
T.1. (B 3aBUCUMOCTH OT
npeaMeTa)
dusuxka u METObI duzuka - (I)YHI[aMeHTaJ'IbHa}I HayKa O M
HAYYHOTo mo3Hauusi | IpHpose. HayuHblil MeTO MO3HAHKS. https://resh.edu.ru/https://cifra.school
(24.) MeTob1 ucceToBaHuS PU3NICCKUX https://www.yaklass.ru/

aBIeHUA. MoaenpoBanre PU3NIECKUX
ABJICHUH U npoueccoB. Dusnueckue
BennyuHsbl. [lorpemsoctu usMepeHni
¢usnueckux BennynH. PU3NyecKre 3aKOHBI
Y TPAHMIIBI UX IPUMEHUMOCTH. Pu3ndeckue
TEOPHUH U IPUHLIKI COOTBETCTBUA. Ponb 1
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOIEH.
dusuka u KyJpTypa.

KommbrorepHoe o6opynoBanue

MEXAHUKA (25 4)
Kunemaruka Mexanndeckoe ABmwkeHne. CHCTEMBI 1. 3yuenne nmwxenus tena | [{OP https://resh.edu.ru/ (ocaoBHas
(74.) orcuéra. CKansipHble U BEKTOPHBIE 10 OKPYXHOCTH. 4acTh), TPEHHPOBOYHBIC 33 [aHH.
¢dusnueckre BeNMMUnHbBL. MaTepuanbHast 2. Mizyuenue OBIKCHUA T€a, | https://cifra.school
touka. [locTtynarensHoe qBHKEHUE. OpOIIEHHOTO TOPU30HTAIBHO. https://www.yaklass.ru/
TpaexTopus, myTh, MepeMeIICHUE, 3. U3mepeHune MrHOBEHHOM ) ) )
KOOpJAMHAaTa, MOMEHT BPEMEHHU, TPOMEKYTOK | CKOPOCTH C UCIOJIb30BAaHUEM
B 3 00opynoBanue: HabOp
peMeHU. 3aKOH OTHOCUTEIbHOCTH CEeKYHJOMepa , UIH D
NBH>KeHUA. PaBHOMEpHOE MPSAMOJIMHENHOE KOMIIBIOTEPA C JaTYMKAMHU. JIGMOHCTpAIMOHHbIH «Mexanukay,
nerkeHne. CKOpoCTh paBHOMEPHOTO 4. N3mepeHune yCKOpeHHs!. n1abOPATOPHBINA KOMILIEKT
MPAMOJIMHENHOTO IBUKEHUA. Y paBHEHUE HUccnenosanue «MexaHuKay,

paBHOMepHOTO JBIKeHUs. [ paduku PaBHOYCKOPEHHOT'O IBUKECHHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://cifra.school/

paBHOMEpHOro JBUKeHUs. Cl0XKEHUE
ckopocTeil. HepaBHOMepHOe ABMKEHUE.

Cpennsist ckopocTb. MTHOBEHHAs! CKOPOCTb.

VYckopenue. PaBHOyCKOpEHHOE JBHKEHUE.
YpaBHEHHE PAaBHOYCKOPEHHOTO JIBHKCHUS.
['paduiku paBHOYCKOPEHHOTO JBHKEHUS.
CBoOopaHoe majienue Tei. Y CKopeHue
CBOOOJIHOTO MajieHus1. JIBuxKeHuE 1o
OKPYKHOCTH C IMIOCTOSIHHOH 110 MOJTYJTIO
cKopocThio. LleHTpocTpemMuTensHoe
yckopenue. [TapameTpsl nBUKEHUS
HEOECHBIX TeJ. AOCOIIOTHO TBEPIOE TEIIO.
[ToctynarensHOE U BpamareIbHOES
JBUKEHHE a0COTIOTHO TBEPAOrO Tela.
VYrnoBas CKOPOCTb, YaCTOTA U MEPHO]]
oOparneHusl.

C HCIIOJIh30BaHHEM
ANEKTPOHHOTO CEKyHAOMEpa
W/WIM KOMITBIOTEpA C
JTaTYNKAMH.

[Iposepka runores: 1. [Ipu
JIBUKEHUH OpycKa Mo
HAKJIOHHOM TUIOCKOCTH BpeMsi
MepeMeIeHs Ha
ONPEACIEHHOE PACCTOSIHUE
TeM OOJIbIIIE, YeM OOJIBIIIE
Mmacca Opycka._ 2. [lpu
JBUKCHUH OpyCKa 1o
HAKJIOHHOM IIJIOCKOCTH
CKOPOCTH MPSMO
MPOIOPLIMOHANIbHA TTYTH.

Hudposas aadoparopus «Touka
pocTa» DJIEKTPOHHbBIN CEKYHJIOMED C
JaTyuKaMH (YKOMIUIEKTOBaH
AJIEMEHTAaMU ITUTaHUS)
MarnuTtoympasisieMble TépKOHOBBIE
JATYUKU CEKYHAOMEpa

Mexanundeckas ckambs (aymnaa 700
MM) 4.bpycok aepeBsHHbII: m = (50
+27r)

I[aT‘lI/IK YCKOpPCHUA.

KomnerotepHoe o0opynoBanue




Junamuka (84.)

SBnenue nnepuuu. Macca u cuia.
WNHepuunanbHble CUCTEMBI OTCUETA.
BsaumonerictBue ten. CloKeHHUE CUI.
IlepBblii, BTOPOM U TPETHI 3aKOHBI
Herorona. IIpruHIUIT OTHOCUTENBHOCTH
lNanunes. ['eouenTpuyeckas u
reJIMOLEHTPUYECKAsE CUCTEMBI OTCUETA.
3aKOH BCEMUPHOT'O TATOTEHHUS.
I'paBuTanmonnas nocrosinnas. Cuia
TsokecTd. Cuila TSKECTU Ha APYTrUX
nmanetax. [lepBast kocMu4eckasi CKOPOCTb.
JIBumkeHne HeOECHBIX TeN U CIYTHUKOB. Bec
1 HeBeCcOMOCTh. CHJITBI YIIPYTrOCTH. 3aKOH
I'yka. Cunel TpeHusL.

5. 3Mepenue XECTKOCTH
TIPYKUHBIL.

6. 3mepenue koaddunrenta
TPEHHSI CKOJIbKCHHUS.

7. CpaBHeHue macc (1o
B3aUMOJICHCTBHIO).

8. U3mepenue cuin B
MEXaHHKE.

LIOP https://resh.edu.ru/

10kt ypok Ne2,7,8,9,10. (ocHoBHas
4acTh), TPEHUPOBOYHBIC 3aaHUSI.
https://www.yaklass.ru/
https://cifra.school

06opynoBanue: HabOp
JIEMOHCTPALIMOHHBIN «MexaHuKay,
71a00paTOPHBINA KOMILIEKT
«MexaHuKay,

LIOP https://resh.edu.ru/
.TPEHUPOBOYHEIE 3aJaHUSL.

https://www.yaklass.ru/

00opynoBanue: HabOp
JIEMOHCTPAIMOHHBIN «MexaHuka»
,JJabOpaTOPHBINA KOMIUIEKT
«MexaHuKay,

KomnerotepHoe o0opynoBanue



https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/

3aKOHBI COXpaHEHUS
B Mexanuke (104.)

Nmnynsc Tena. UMmynbe cuiibl. 3aK0H 9. U3yueHue 3akoHa

COXpaHEHUs UMITyJbCca. PeakTuBHOE COXpaHCHUA MEXaHUICCKOU

nBmxkeHue. Vcroap30BaHne 3aKOHOB igelgml-

MEXaHUKH JJI51 OOBSCHEHUS ABIKCHHUS -+ DIPCACTICHIC SHEPTHH 1
HMITYJIbCA TI0 TOPMO3HOMY

HEOECHBIX TeJN U JJIsl pa3BUTHSI KOCMUYECKUX

. yTH.
HCCICNOBAHNH. Jla6oparopHas paboTa

«M3y4yeHne paBHOBECHS Tella
MexaHnueckast PHEprusl CHCTEMBI Tell. 3aKOH | 1o JeHCTBUEM HECKOJIbKUX

COXPAHEHUS MEXAHUYECKOU SHEPTUH. CHII»
PaGoTta cuibl.

Momnocts. Kunernueckas sueprusi. Pabora
cuibl TsokecTd. [loTeHimanpHas sHeprust
TeJia B TpaBUTAIIMOHHOM Toie. PaboTa cuibl
ynpyroctu. [loTeHuunanbHas sHeprust ynpyro
nehOpMUPOBAHHOTO TEJIa.

PaBHOBecue MaTepuanbHON TOYKHU U
TBEPAOTO Tena. Y CIOBUS PABHOBECHS.
MOMEHT CHUIIBI.

OcHoBHOE ypaBHEHUE JTUHAMUKHI
BpalllaTeIbHOTO TBUKCHHUSL. VYriosoe
YCKOPEHHE. Kunernueckas SHEPTUS

a0COJIOTHO TBEPJOrO Tela, BPAIAIOLIErocs
OTHOCHUTEJIbHO HETOABHKHOM OCH.
PaBHOBeCHE MaTepHAIIBHON TOYKHU U
TBEpAOro Tena. Buasl paBHOBecHs. Y ClIOBUS
paBHOBeCHs. MOMEHT CHUJIBI.

LIOP https://resh.edu.ru/

LIOP https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school

00opynoBaHMe: TUHAMOMETP,
JUHEelKa ydeHnueckas, Habop
rpy3oB Maccoi mol00rmraTus,
MPOYHAasi HUTb.

71a00paTOPHBIN KOMILICKT
«MexaHukay.

[IOP https://resh.edu.ru/
https://www.yaklass.ru/

00opynoBaHMe: MasTHUK
Makcseiia, CEKyHAOMED,
MacmTaOHas JTUHEHKa,
[ITAHTEHIIUPKYITb.

LIOP https://resh.edu.ru/

00opynoBanme: HabOp
JIEMOHCTPAIIMOHHBIN «MexaHuKay,
71a00PaTOPHBIN KOMILJIEKT
«MexaHHKay, pplyar ¢ KperieHusIMU
TSl TpY30B, HAObop rpy30B 1o 100 T,
nuHamomertp. IloaBrkHbIN 1
HETIOABIKHBIA OJTOKH

KommprorepHoe o6opynoBanme

MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMMUMKA 18 u



https://resh.edu.ru/
https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/
https://resh.edu.ru/

MouJiekyasipaas
¢usuka (104.)

MonexkynspHo-kuneruueckas reopust (MKT)
CTPOEHHS BEIIECTBA U €€
SKCIEPUMEHTAIIbHBIE JOKA3aTEIbCTBA.
BbpoyHnoBckoe nBukenue. Temneparypa u
temioBoe paBHoBecue. [llkansr Lenbcus u
KenpBuHa. AOcoioTHas TemmepaTypa Kak
Mepa Cpe/IHe KUHETUYECKOU SHEPTUn
TEIUIOBOTO JIBUJKEHUS YaCTHUL] BEIIECTBA.
Cunbl B3aMMOJEICTBHS MOJIEKYJI B Pa3HbIX
arperaTHbIX COCTOAHMX BeecTBa. OLeHka
CHJI B3aMOJICICTBHS MOJIEKYI (METOAOM
OTphIBa Karesnb). Mojenb «uaeanbHbIi ra3y.
JaBnenue raza. CBsizb MEX/y /1aBJICHUEM U
cpeaHel KHHETUYECKON dHEepruei
MIOCTYMATEIbHOIO TEIJIOBOTO JIBHXKEHUS
MOJIEKYJ UJeaIbHOro ra3a. OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-KUHETHYECKON
TEOPHUH UICATBHOIO ra3a.

YpaBHEHHE COCTOSHUSA UACATBHOTO rasa.
VYpaBaenune Menzeneena - Kitaneiipona.
N3onponeccel. ['a30BbIE 3aKOHBI.

Mopenb cTpoeHUs KUAKOCTH.
[ToBepXHOCTHOE HATSKEHUE. CUIIa
MOBEPXHOCTHOTO HATSKEHUS, KOO(PPHUITHESHT
MMOBEPXHOCTHOT'O HATSKEHUS,
MTOBEPXHOCTHAS YHEPTHIO )KUJIKOCTH B
KOHKPETHBIX CUTyalusix. CMaunBaHuE U HE
cMaunBaHue. Kanusipsl.
Kpucranmmaeckue u amopdHsbie Tema.
Mopenb cTpoeHus TBEPABIX TEIL.
MexaHn4eckue CBOMCTBA TBEPABIX TEIL.
Kunkue KkpucTauibl.

«M3MepeHne TeMiepaTypbl
AKHUJIKOCTHBIMU U LIU(PPOBBIMU
TEPMOMETPAMI».

HUccnenoBanue:
HccnenoBanue aBuxeHUs
OpOYHOBCKOM 4acTHIIBI (TI0
tpekam [leppena).

14 DxcnepuMeHTaNIbHAS
MpoBepKa 3akoHa [ ei-
Jlroccaka (u3mMepeHue
TEPMOIMHAMHYECKUX
rapaMeTpoB rasa).
Hccnenosanue:
HccnenoBanue
H30IPOIIECCOB.

LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
00opynoBaHme:

Hudposas aadoparopus «Touka
pocTa

JlaTuuk Temmeparyp, IITaTUB,
pabouast EMKOCTh, TpyOKa, TMHEHKA.
TepmomeTp, Tabmwmma JI. 1.
Menneneena.

LIOP _https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
00opynoBaHme:

Hudposas aadoparopus «Touka
pocTa

JlaTunk abCOMIOTHOTO JIaBICHHUS,
mTaTuB, pabovas EMKOCTh, TPYOKa,
JIMHEIKa, BECHI

00opynoBanme:

y4eOHbIe, pa3HOBECHI, KIIMH
M3MEPUTEINIbHBIN, TUIIETKA,
mTaHreHupKyab. Cocya ¢
MOJAKPALIEHHOW BOJOM, ITOJIOCKA
(UIBTPOBANIBLHOM OymMaru pasmMepom
120x10mMm, mTOTI0CKA
XJIOM4aTOOyMakKHOM TKaHU
pasmepom 120x10mmM, nuHeiika
YYCHHYECKast

LIOP _https://resh.edu.ru/
https://www.yaklass.ru/
0dopynosanme: lludgposas
aaboparopus «Touka pocray
OJNIEKTPOHHBIN MUKPOCKOII.



https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/

Konnexkuust KpuCTAIITHIECKUX 1
amMop¢HBIX Tes. MoJienb CTpoeHus
TBEPJIBIX TEIL.

Kommsroreproe o0opynoBanue

Tepmogunamuka (8
4.)

Buyrtpennssa sueprus. Tepmoannamuyeckas
cucTeMa M €€ paBHOBECHOE COCTOSIHHUE.
PaGora u Temnonepegaya Kak criocoObl
W3MEHEHUs BHYTPEHHEH YHEPTHUH.
KommuectBo TennoTsl. TemioéMKOCTb.
@da30BbIe EPEXOIBI. Y PAaBHEHUE TEILNIOBOTO
Oananca. [lepBblii 3aKOH TEPMOIMHAMHKH.
AnunabaTHsIi mporecc. HeoOpatuMocTh
TEIUIOBBIX MpOEcCcOB. BTopoii 3akoH
TEPMOJANHAMUKH U €T0 CTATUCTHYECKOE
tonkoBaHue. [IpeoObpazoBanus YHEPTUU B
teroBbiXx MamrHax. [k Kapro. KITJI
TETJTOBBIX MaIITHH.

[TpoGieMbl SHEPTETUKH U OXpaHa
OKPY>KaIOILLEH CpeJibl.

IHOP https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
KommbrorepHoe o6opynoBanue



https://resh.edu.ru/
https://cifra.school/

duekTpoanHamMuka (204.)

DJIeKTPOCTATHKA
(94.)

DIIEKTPUYECKUH 3apsii. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsaa. IIEKTPUUECKOE
B3auMozeiicTBue. 3akoH Kyiona.
bnuskoaeiicTBue U NaILHOIEUCTBHE.
Hanpsix€HHOCTh M HOTEHLIHAT
3IEKTPOCTATUUECKOTO TOJIS, CBSA3b MEXTY
HUMHU. JIMHUYM HANPSKEHHOCTH U
SKBUIIOTCHI[MAIbHBIEC IOBEPXHOCTH.
[IpuHUUMI Cyneprno3uuu 3JIEKTPUUIECKUX
nosiei. Pa3HOCTh NOTEHIIMAIIOB.
[IpoBOAHMKYN U AUDIIEKTPUKH B
3JEKTPUUYECKOM T0JIE. DJIEKTpUYECcKas
émkocth. KonaeHcartop. Dueprus
AIIEKTPUYECKOTO TOJIS.

LIOP _https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
0dopynoBanme:
J1a00paTOPHBII; KOMILIEKT
«DIIEKTPUYECTBOY.
Kommsroreproe o0opynoBanue

3aKOHBI MOCTOSIHHOTO
TOoKA (74.)

ITocTostHHBIN AnekTpuueckuil Tok. Cuna
toka. Conpotusienue. IlocnenosarensHoe u
napajiesIbHOe COEMHEHUS IIPOBOJHHUKOB.
Pa6ora u momHOCTh TOKA. 3aKoH J[xoyins-
Jlenna. Dnextponasmxymas cuia (3/1C).
3axon OMa 11 TOJIHOM 3JeKTPUUECKOI
LETH.

15. IlocnenoBareabHOE U
MapajieIbHOE COCTUHCHMS
MIPOBOTHHKOB.

16. Uzmepenne DJ1C
HMCTOYHHUKA TOKA.
Hccnenosanust.

- MccnenoBanue 3aBUCUMOCTH
HaIpsDKEHUS Ha TTOJTFOCax
HMCTOYHHUKA TOKA OT CHJILI TOKa
B IIEIIH.

- MccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 JIAMIIOUYKY
OT HANPSKEHUS HA HEW.

- UccnenoBanue HarpeBaHus
BOJIbI HarpeBaTeieM
HEOOIBIIONH MOIITHOCTH.

LIOP_https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school
0oopynoBanme: llndposasn
JabopaTopus «Touka pocTtay.
I[aT‘-II/IK HAIMpsOKCHUA, JaTYUK TOKaA.
KoMIuiekT comyTcTByOIMX
AJIEMEHTOB JIJISl SKCTICPUMEHTOB I10
AIIEKTPOAUHAMUKE, T1a00paTOPHBIi
KOMIUIEKT «DJIEKTPUUECTBOY.
KomnsrotepHoe o0opynoBanue

DJIeKTPUYECKUN TOK
B Pa3JIMYHBIX cpeax
(4 4.)

DNEeKTPOHHAs IPOBOANMOCTH METAJIIOB.
3aBUCUMOCTh COIPOTUBIICHUS ITPOBOIHUKA
oT Temreparypsl. CBEpXIPOBOJUMOCTb.
DNEeKTPUYECKUH TOK B TIOIYIIPOBOIHHUKAX.
CobcTBeHHas U TPUMECHasi TPOBOAUMOCTH.
p-n-nepexon. [1oaynpoOBOAHUKOBBINM THO,
Tpanzuctop. [TonynpoBoIHUKOBBIE

LIOP https://resh.edu.ru/
https://www.yaklass.ru/
https://cifra.school

[Tudposas nadopatopus «Touka
poctay. KOMIUIEKT cOmyTCTBYIOMNX



https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/
https://cifra.school/

MPUOOPHI. STEKTPHUECKUN TOK B AIIEMEHTOB JIJIsl SKCIIEPUMEHTOB I10
AJIEKTPOJUTAX. DIICKTPOJIU3. DICKTPUUECKUI 3JIEKTPOAHHAMUKE.
TOK B BakyyMme U razax. [lna3ma.

KomnerorepHoe o0opynoBanue

HUrtorosoe IIOP https://www.yaklass.ru/

MOBTOpPEHHE https://cifra.school
00o0menue (3 4.)

KomnerotepHoe o0opynoBanue

Hrtoro 68u.



https://www.yaklass.ru/
https://cifra.school/




