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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHOi paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCA OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJIaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. [IkoabHBIN Kype PU3NKU — cHCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCEX Pa3/eioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOAX0 B Kypce (DUM3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecca HCXOJs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecmeumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEHICHUIO PACYETHBIX M KAY€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIA. B kabunHere (pu3uku JOMKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UJIsl YUYEHHYECKUX MPAKTUUECKUX paboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOrOBBIX W IM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMupoBaHME HAY4YHOIO MHPOBO33PEHMSI KaK peE3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHHUHA OOBICHATH SBJICHUS C  HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHMe yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3faHue pu3NUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIeHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B NPOIECCE TMO3HAHUSA IMPUPOIBI.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWH COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajioroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBwkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKeHUE. [IBHKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBAsi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. l{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeIavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue ycKopeHusi CBOOOHOTO MaieHUs.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

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

[TocTynarenbHOE U BpaliaTeIbHOE JIBIKEHHE a0COTIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBeCHUS TBEPAOTO Teia. Busibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM PAaBHOBECHS TBEPAOTO TEJA, HMEIOLUIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHUH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPrHUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHUYECKOW DHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue 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 mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U cTIOcOo0bI e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHoMm mporiecce. I[lepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3HOro
nericTBus TemuioBord MmammmHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeaaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckne yCTpOIICTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anusi Teld. ODJEKTpUYecKuil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOoCcTh 3nekTpuyeckoro mnois. IIpuHmun



CYNEPHO3ULIMKU HNEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 2iieKkTpuueckoi 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4E€TOM COJIEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JnMHUN HWHIYKIUH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOlyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpUYEcKoe Toyie. DJIEKTPOJBIXKYIIAsA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOIO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumMHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
npesoMIIEHUE, MONsIpU3anus, AMPpakiuus, uHTephepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormpie W pacceuBaronue JUH3BL. ToHKas JsmH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTPAaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MUKpocKoma, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas mogmenbs aroma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW HEPTrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HaOJIOIEHUS M PETHCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, MJIAHETHI, UX BHIAMMOE
JIBUOKCHHE.

ComnHeyHnas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PU3NYECKON KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBICHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIMHAMA DJIEKTPOINEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aHUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAYyILIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYecKoi HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHUE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE T100aJIbHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATETLHOCTH
B o0yactu (Pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30BaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJI JIOKa3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATECITHOCTH;

yMEeTb HHTETPUPOBATh 3HAHMS U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BEIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nndopmanmueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETAINi0O WHGOPMAIIUK Pa3IUIHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKAaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3ULHWHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEIILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCITOJIb30BaTh MPUEMBI peIIeKCUU IJIsl OLIEHKU CUTYyal[uu, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TIPH aHAINW3E pe3yIbTaToOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HYMOLIMOHATIBHBIH UHTEIJICKT, Ipenoararonmni
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE EHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MPUMEpPaxX PoOJb U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBHUECKUX MOJIEIICH:
MaTepHuaibHas TOUYKa, UHEpIHUaIbHasl CUCTeMa OTCUYETa, aOCOIIOTHO TBEPIOE TENIO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3a1ay;

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



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKEHUE, CBOOONHOE TajeHnue TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell MPU HArPEeBaHUM (OXJIAKIECHUH ), TETIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY M[apaMeTpamMy COCTOSIHMS Ta3a B H30IpOoLEcCax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh N3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M EIUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHWYECKOM DJHEPIUHM, 3aKOH COXPAHEHHS UMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MEepPBhIH 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE TPUHLMIBI JEHCTBUS MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOieMy/3amadyy W THUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3WYECKUMHU  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOouMble NIl €€ pEeIlIeHHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJIy4YEHHOT0 3HaueHUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOi Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMyt0 HH(OPMAIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIr0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIN:

JEMOHCTPUPOBATh Ha TMPUMEpax PoJib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: AJIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPaKECHHUE, MPEIOMIICHHUE,
unrtepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuO0aKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3Ysd (PU3NYECKUE BEIUUYHMHBI:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, MHIyKTHBHOCTH
KATYIIKH, DHEPrus HJIEKTPUYECKOTO M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
Koie0aHUN B KoJeOAaTeTbHOM KOHTYpE, 3apsii M Cujla TOKa B Mpolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs CUJIA JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUA M IPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (HU3UUECKUN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBIICHUS, UCIONIB3Yys (PU3HUCCKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHIITEHHa st doTtorddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/IaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOT0 TpyJa MPHU MPOBEIACHUN HCCIIECIOBAaHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPE/ICTaBJICHUS y4eOHOM U HAYYHO-TIONMYJISIPHON MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

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

UCTIONB30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacCHOCTH NpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
NIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJIHEHHEM pA3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PANMOHAIBHO PpACHpPEeisaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.eds0o.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEeOpuun
3.2 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KIL6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX Cpeaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbsie  IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pazgen 1. 9JIEKTPOJANMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 11 | 3 https:/m.eds00.ru/Z2Q390NGS
WHTYKITAS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKue U SJIEKTPOMArHUTHBIE
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenune aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo0.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.eds00.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
Hp;[MOJ'[HHGfIHOG JABMIXKCHUC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe qBUKEHUE.
JIBr>KEeHME MaTepUabHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLI2C4DN




10

[TpyHIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKkoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa 1
MaTEepUAIbHON TOUKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koappuunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHOE 1
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPOTO Tena.
MowmenT cuisl. [lnedo cuebl.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUU KUHETUYECKOW
SHEPrUuu

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

ITorenumanbsHbie 1
HEMoTeHUUaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa Ha
puMepe pacTsHKEHUS
PE3MHOBOTO KTyTa
KonTtponbHas pabora o Teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds0o0.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUkKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca mounekyin. KonudectBo
BewectBa. [locTtostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpnerii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBuenue Menaeneea-
Knaneiipona

3akon [anpToHa. I'a30BEIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNIJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MI€aJIbHOIO ra3a

Bunb Teronepenaun

https://m.edso00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY aenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeIUIonepeaaye.
AnumabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE86L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIIOBON MAIlIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edso00.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KIT[
DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/PO7ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOANHAMUKU

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckue
1 aMopQHBIC TeNa. AHU3OTPOTIHS
CBOWCTB KpHUCTAJLIOB. JKuakue
Kkpuctajbl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OanaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN?2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7TWSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3aps10B. 3akoH
Kynona. Toueunsbiit
JJIEKTPUUIECKUN 3aps]T

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

3JIEKTPUYECKUX MoJiel. JIunum
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIOJIC.
I[I/IBJIGKTpI/IquKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHnas pabota
"M3MepeHue 31eKTpOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arnmapara,
CTpYHHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrostHabIi TOK. CHila TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomutHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKaHHeE.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFMG6EIES X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/PS6MDY07H

61

DJNEeKTPOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
TeMIEpaTyphl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepxnpoBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [losynpoBogHUKOBbIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosTenbHbIN 1
HECaMOCTOSTENIbHBIN pa3psil.
Momnnus. [lnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN
ANEKTpUYECKUil TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso0.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nose. Bektop MarHuTHON
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MArHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DeKTpOMarHuTHasT WHTYKITHSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BekTOpa MAarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTUBHOCTD. SIBIIeHUE
camonHykuuu. 9J1C
CaMOMHYKLMH. DHEprHs
MarHUTHOT'O MOJISL KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN
BHGMCHTapHBIX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe moe.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107JI€e.
DNIEKTPOMarHUTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.eds00.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHbIE MEXaHNYECKHE
koseOanus. 'apmMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.eds0o.ru/9Y6GYWEVP




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOAHHIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHaJOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
UjIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2IL. HU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHuTHBIE KOJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHyconaabHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYECHUE CUIIBI
TOKa U HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IpoussoscTso,

https://m.edsoo.ru/1ZWZULSQK




19

20

21

22

nepezaaya u norpedieHue
AEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, TMHUN
aJIeKTponepeaay

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HH

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BOoNHEL. [lonepeynsie u
MIPOJIOJTbHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z827Q6V70

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXCHHH B IJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN yroa MOIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabota

((I/ISMepCHI/Ie IIOKa3aTcJIa
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHHI B TUH3aX)

https://m.edso0o.ru/Q1ZCMW980

32

Hucniepcust cBera. CriosKHBIM
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/KO9OWVKEI 1

33

UnTepdepenius cera.
Judpakus cera.

https://m.edsoo.ru/C8LCRSEJI




34

Judpaknuonnas pemeéTka

HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHPI/IBaHI/IH CBE€Ta

https://m.edso0o.ru/Q2I18XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnennaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMITyJIbC
peIATUBUCTCKOM YacTullbl. CBs3b
MaccChl C SHEPTUEN U UMITYJIbCOM.
DHeprusi NoKos

KonTponbhnas pabora «Onrtuka.
OCHOBBI cHIeNMATIBLHON TEOPUHU
OTHOCHUTEJIbHOCTH

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo0.ru/OVLMCN6B2

https://m.edsoo.ru/I90ZY4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1naHka.
OHeprus U UMNIyJbC GoToHa
OTkpsITHE U HCCIENOBAaHUE

dotorddekra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DUHIITEIHA 17151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gororddexra
Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJIHeyHast 6aTapest, CBeTOJUO/

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuio o-
yacrtull. [Inanerapnas mozeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noryiomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoutHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bporins.
KopmyckynsipHO-BOTHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

https://m.edsoo.ru/J710TLECO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3ilydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. AnepHbliid
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKThI IAEPHON IHEPTETUKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToabI
HaOJI0IEHUS U perucTpaluu
aJIeMEeHTapHbIX YacTtull. Kpyribril
cron «DyH1aMeHTaIbHbIE
B3auMoJiercTBUA. EnUHCTBO
(bu3nyecKoil KapTUHBI MUPa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[Ipuxitagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3aus, ipKre 3BE3BI,
IUIAHETHI, UX BUIUMOE
nBkerue. CoaHevHast CHCTEMA

https://m.edsoo.ru/5SPXS2I9VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounnk snepruun ConHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3T

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIHLHOCTH.
BHyTpenHee cTtpoeHue 3BE3].
CoBpeMeHHBIE MPECTABICHUS O
MIPOUCXOXKICHUU U IBOJFOIIUN
Connna u 3BE37

Maineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. YE€pHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonbiioro

B3phbIBa. PenuktoBoe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHnas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoU3uKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATETbHOCTH YeJIOBEKA

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF




64

65

66

MecTO (PM3UKHU U aCTPOHOMHU B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKoi KapTUHE MUPA

O6o06maromuii ypok. Mecto
buznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (QU3UKH B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKAa, WHEpLUalbHAas CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETUUYECKOW TEeopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOAHOE IaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HArpeBaHUU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B HU30IpOLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasl JHEpPrHs, MeXaHudeckas paloTa, MexaHHUYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€l U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUS, HCIOJB3Yysd (U3MUECKUE BEIUYMHBI: JaBIICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs DSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
Ko3(pPUIMEHT TOJIE3HOr0 JACWCTBUS TEIJIOBOTO JBUTATENS, TpHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BEITHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3y4YeHHBbIE DJJEKTPUUYECKHE CBOWCTBAa BeEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, AJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHHUIIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOIo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEPIUH,
3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULIUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH) TECOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEIHEM KUHETUYECKOM SHEPruu TEIUIOBOIO JBUKEHHUS MOJEKYN C
aOCOJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC TPHUHIUIBI JCUCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivuaTh YCJIOBHS UX 0€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUIl; NIpU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHMAaJIbHBIA CHOCOO M3MEpPEHUs U



HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW W MPOECKTHOM JEATEIIBHOCTH C HUCIOJb30BAHHEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
(du3nyeckre BEJIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC IS €€ pEeIICHHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBbHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uHpOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (PU3MKE B TOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECICHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (hu3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHUTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOJAHUK C TOKOM MW JBWDKYLIMHCS 3apsii, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALIMsl CBETA, AMCIEPCUsT CBETA, (DOTORIEKTPHUYECKUH ekt
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTyIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 3TOM BLI6I/IpaTI> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHMM B paMKax y4eOHOro DOKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENbCKOW M MPOEKTHOM AESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAga POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

ACATCIIbHOCTH J'IIO,I[GIZ

MEXAHHWKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CII0)KEHNE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenune
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hymo. V3yueHne nBUKEHUS IIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HberoToHa nis MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUs
CKOJIb)KEHUST M CHJa  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS



IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktnueckue pabotel. M3yueHue nBUKEHUS
Opycka 10 HAakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JehopMHpYyeMOH TNpyKUHE U PE3UHOBOM
oOpasle, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OChb BPAalICHHA

2.3

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpruajJIbHbIX TOYCK. I/IMHYJII)C CHJIBI U

HU3MCHCHUC UMITYJIbCA TCJIa

232

233
234

235

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa cuiibl

MoIHOCTh CHIBI

Kunernueckast s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KHNHETHYECKON YHEPTHUH
[TorennmaneHass sHeprus. [loTeHnmanbHas
SHEpIus yIpyro nepopMUPOBAHHOM
npyxkunbl. [loTeHIManpHas DSHEPrus Tena

BOJIM3HU MOBCPXHOCTHU 3emim

2.3.7

HOTCHLII/IEU'ILHBIG N HCIOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIMMOTCHIHUAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysus. Xapakrep IBUKEHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MOHeHeﬁ

Macca wmonekyn. KonnyecTBo BeliecTBa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
gactul] ra3a. llkamna remneparyp Kensuna

VpaBuenue Kmaneiipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IMOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA.

u30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

O6apometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXy MapameTpaMu COCTOSIHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKIMSA, U3llydeHue. Tenno€émMKocTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaadC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0O 3aKOHA  TEPMOIAMHAMUKH K
uzonporeccam. ['paduyeckas MHTEpIIpeTaLns

paboThI Taza

TermoBble MamuHbl. [IpuHIMIBL JOElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadounueHt
nonesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamuHebl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIVMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAIHUA. I/IcnapeHI/Ie



u KHUIICHHE. VY nenbHas TeIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPbl

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpHUCTaJUIbIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenve u KpucCTaUIM3ALMS. Y IeNbHAS
o terioTa miasienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BU/JIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1 Onektpuueckoe  mnone.  HanpsxkéHHoCTh
115 3IEKTPUUYECKOTO MOJIAL. [TpunHIMIT
o cynepriosuniui.  JIuHMM ~ HAOPsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorenmman. Pa3zHocTh MOTEHITHAJIOB
417 [IpoBOAHMKM W JUAJIEKTPUKUA B IMOCTOSTHHOM

JJeKTpuyeckoM  moisie.  Jluanekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKasl 3allWTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [locnenosarenbHoE, napajuiesibHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphI.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o 9JIEKTPOHHBIX TTyYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIHNSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJITMETP, peocTar, MCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN JTHO/L,
TEPMUCTOPHI u (boTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMAT'HUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 MOCTOSSHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKOud.  IlpuHiun  cymepno3unnu.
432 Jlunun MmarnutHOM wuHAYKIMU. Kaptuna

JUHUM  MarHUTHOM  WHOYKIUU  TIOJS

IIOCTOAHHBIX MarHuTOB



MarautHOe TOJ€ NPOBOJHUKA C TOKOM.
Kaptuna nuHui noas AJMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBI B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuibl JlopeHa
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuun dapanes
BuxpeBoe »snekrpuueckoe mnone. IC
WHIYKIUA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIC
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOJBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJsl KaTyIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSIHHOIO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUSA 3H€KTpOMaFHHTHOﬁ HHAYKIOUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OIIMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC
5.1 3JI€KTPOMAarHUTHbIE KoJIeOaHus B
UACaTbHOM  KOJICOATENIbHOM  KOHTYE.
AHanoruss MeXAy MEXaHUYECKUMHU H
AJIEKTPOMAr HUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie 3JIEKTPOMarHUTHHIE

KOJICOaHHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb MEPEMEHHOTO TOKA.
5.19 AMIUTMTYIHO€ W JIEMCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTso, nepenaya



5.2

U TOTpeOJIeHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktnueckue pabotel. MccnemoBanue
3aBUCHMOCTH TEPHOJa MaJIbIX KOJICOaHMIA
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOTo0 TOKa B
ey U3 IOCIeNOBATENbHO COCAMHEHHBIX

KOHJIEHCAaTOpa, KaTyLIKU U Pe3UCcTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTh
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

WnTepdepennus 51 TG paKIus

MCXaHHUYCCKUX BOJH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
U3JIyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuus, uHTepdepenuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI pagruocCBiA3 U TCICBUIACHUS.



53

528

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpezbl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMoinMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

PEIOMIICHUS

[omuoe BHYTPEHHEE OTpayKECHUE.
[IpenenpHplil yrosl MOJHOTO BHYTPEHHEIO

OTPAKEHUS

Hucnepcuss  cBeta. CIIOXKHBI ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
U paccewBarolux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIWYEHHE, IaBacMoe

JINH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

538

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcmoBus HaAOIIOIECHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB



Hudpakuus  cBera.  JludpakunoHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu aJlcHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyNa,

¢doroanmapar, NPOEKUMOHHBIA —ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(ppaKInOHHAS peeérka,
TOJIAPOU T
IIpakTuueckue paboTHI. H3mepenue

nokasareis npenomienus. Mccinenoanue
5.3.12
CBOHCTB  W300paXeHMH B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

MNPpUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUe
TUTAHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprusi IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBsi3u SHEPrUU
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITyJIbC GOTOHA

7.1.2 OTtkpeiTHE U uccnenoBanne Gporodrddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotordpdexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onwitel [1.H. JIeOGenesa
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpolcTBa: (POTOIIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aToOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noryomeHue (HOToOHOB Impu  Iepexofe
aToOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEM

QHCPIvur aToOMa BOAOpO1a

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTaHHOE U BBIHYKACHHOC H3JITY4YCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoanl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo omnpexpeneHuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan supa. MaccoBoe 4uciio

anpa. 3oTomnsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHHeE. 3aKOH  paAMOaKTUBHOI'O

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
sanep

S nepHblit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHKU.  DKOJOTMYECKHE

ACIICKThI ﬂ}lepHOﬁ SHEPICTUKU

OnemeHTapHble  dacTHOBl.  OTKpBITHE
7.3.8 MO3UTPOHA. DyHIaMEHTAJIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpoMCTBa:  JIO3UMETD,
7.3.9 KaMepa BuibcoHa, SOEpHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB YacTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

o1 Bun 3Bé3mnnoro Heba. Co3Bes3nmus, SpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

ComHeynas cucrema. llmaHeTsl 3eMHOI

8.2
TPYIIIIBI. IInaneTsI-rUraHThl u Hux



8.3

CIYTHHKH, KapJHKOBBIC TUIaHETHl. Mairbie
tena CoNHEeUHON CUCTEMBI
Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacnpeneneHue 3BE31, ra3a M IIBUIM.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuxe. Ilnockas u  cdepuueckas

HOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOb6na. Pasz0eraHue rajnakTuK.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®usuka. 11 knace. Mskumes ['.4., byxoBues b.b., Yapyrun B.M.; oz
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o61ectBo «M3maTenscTBo
«IIpocemieHue»

®dusuka, 3agaunuk, 10-11 kmaccel/ PeivkeBuy A Il M3marensctBo "JIPODA"

METOIANYECKHUE MATEPHUAJIbBI JIJI1S1 YUUTEJIA
[Toypounsie pazpabotku o ¢pusuke, 10 knacc/ Boakos B.A. U3narenscTBo

"BAKO"

[Toypounsle pazpadboTku 1o ¢usuke, 11 kmacc/ Bonkos B.A. U3narenbcTBo

"BAKO"

"®usuka B 10 kiacce" monenu ypokos/ Caypos FO.A. M3narenscTBO

"IIpocBemienue"

"®usnka B 11 kiacce" monenu ypokos/ Caypos FO.A. 3narenscTBO

"IIpocBemienue"



Mertoanueckue marepuansl, pusnka, 10 kmacc/ Kupuk JI.A., I'ennenmreis J1.O.,

Hux FO.N. U3natensctBo "Uinekca"

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET
Enunas xomnekmus mudpoBsix o0pazoBaTeabHbIX pecypcoB http://school-

collection.edu.ru/

®denepanbHbIi HEHTP HHOOPMAITMOHHO-00pa3oBaTesibHbIX pecypcoB (PLINOP)

http://fcior.edu.ru/

https://interneturok.ru/school/physics/10-klass

http://www.trizway.com/art/book/370.html
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