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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yIbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coJlepikaHue yuyeOHoro npeamera « Pu3nka» Mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCeX pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

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

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

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (u3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKHMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

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

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

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

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

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

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHneM CIIeIyIOMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIpPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckol MoOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

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

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

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, cKkoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcCH BpauleHus. Ilmeuo cumbl. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuKe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEpPEHHI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

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

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

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



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. Kopotkoe 3ambikaHueE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbId (pakT, rumores3a, (u3anyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

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

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu dapazes.

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

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOABUKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU WU3MEHEHHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MareMaTu4eCcKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoniebanusiMu. @Dopmyna TomcoHna. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPT U B IOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmmx KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

HccnenoBaHue IMEPEMEHHOTO TOKa B [ENM W3 [OCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WUuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuwl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEr U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas moxpens aroma. [loctynatel bopa. M3nydenune u mnoriionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anb(a-, Oera-, ramMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON YJHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HUYECKOMN KapTHHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKUE 3BE3bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 kiacce OoCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOXKEHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

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

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



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

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



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

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHnoHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyaIM3UpoBaTh  MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

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

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEp:KaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

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

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



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

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

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

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

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

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

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

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOrO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

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



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX I@IpU aHajdu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpEANOJIararo il
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHON 3MOIIMOHAIBHOM CQEPHI,
OBITH YBEPEHHBIM B ce0€;

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

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

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

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

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

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHNH (PU3NYECKHUX 3a]1a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHuEe TeJ, IBWKEHHUE IO OKPY)XHOCTHU, HHEpIHs,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBecHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAJUTA3AINS, KUTICHUE,
BJIQYKHOCTh BO3/lyXa, MTOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMMHMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tejia, Cuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHWH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHUHY C APYTUMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHUYECKOTO JIBIKECHUS MOJICKYJ, CpeaHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUUHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BETHYNHAMH,

aHAIM3UPOBATh (PU3UUYECKHE MPOIECChl U SBJICHUS, UCIOJIBb3Ys (PU3MUECKUE
3aKOHBI M NIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUSA (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;

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

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3MUYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

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

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

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3UMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

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

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

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

HCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



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

paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMUHBIX COLMAIBHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTH JIFOJCH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO siipa TMPHU PEIICHUH (PU3NUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUs, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3ghexT (hoTodrddexT), cBeTOBOS AaBjeHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKUE BEIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOrO Mojs, cwia Awmmepa, cuna JlopeHua, MHIYKTUBHOCTD
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUjla JIMH3BI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATH (HHU3UUECKUI
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO MOJISl MPOBOJHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

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

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHI: TPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W WMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUMYMH B BHUAC TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

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



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ PEIICHUs, MPOBOIUTH PAcU€Thl M OIICHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJb30BaTh  MPH  PEIICHUW  y4eOHBIX  3aJa4  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIITIBI B PEIICHUE pacCMaTPHBACMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnuid TOK. TOKHU B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
41 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 0 0 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmorexa HOK

" A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTETHHOCTH IO IeH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [IOK
nerxenus. [lepemenienue, ckopocTs, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JIBIJKEHHUE 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubmuoreka [IOK
IIBIDKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MAJACHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

WueprinaibHbIe CHCTEMBI OTCYETA. 27.09.2023  https://m.edsoo.ru/ff0c3be8
I1epBeriit 3akoH HproToHa
Macca tena. Cuna. [Tpunuun
9 cynepro3uiuu cuii. Bropoit 3akon bubmmorexa [TOK
yrep H ' p . 03.10.2023  https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHOM TOYKU

10 Tpetuii 3akon HeroToHa st bubnnoreka HOK
MaTEepUAIBHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas bubmmorexa LOK

FeP 17.10.2023  https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 18.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunuent tpenus.

13 Cuna cin OTMBnefclbnqs)l rIIl )71 BI/I)P;(eHI/II/I bubmmorexa [JOK

P pua 24.10.2023  https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH ra3e
[TocTynarensHOE U BpaliaTelabHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [lneyo cunbl. Yenosus 25.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 31.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOILITHOCTH CHJIBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MmarepuaibHOi Touku. Teopema 06 01.11.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUHU KWHETUYECKOI SHepTun

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [IOK



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

[ToTennuanpHas sHEprUs yrnpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

07.11.2023

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBsA3b paboTHI
HENOTEHIIHAJIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtophnast pabora
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTposnbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

08.11.2023

14.11.2023

15.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

28.11.2023

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

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrosunas ABoraapo

29.11.2023

05.12.2023

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp

06.12.2023



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

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 12.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 13.12.2023  https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 10.12.2023
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS 20.12.2023
Pa3peKeHHOTro raza

29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe npeICTaBIeHNUE 26.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI

30 crocoObl e€ n3MeHeHus. KonmaectBo bubmuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHss 27.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS 0JTHOATOMHOTO HJICATBHOTO
rasa

31 Buasl Tennonepenaun Eubmiorexa IIOK

09.01.2024  https://m.edsoo.ru/ff0c5¢c36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonuuecTBo Tennotel npu bubnnorexka [JOK
Teruonepenave. AnuadbaTHbIN 10.01.2024  https://m.edso0.ru/ff0c5c36
nporecc

33 [TepBbIii 3aKOH TEPMOJMHAMHUKHU U €0 bubmuorexa [JOK



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

NPUMEHEHHE K H30IpoIIeccam 16.01.2024  https://m.edsoo.ru/ffOcSefc
HeoOpaTiMOoCTh MpOIeccoB B
34 npupoje. Bropoi 3akoH bubmorexa [JOK
PHPOJLE. BTOP 17.01.2024  https://m.eds00.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpuniun nevicteust u KII1/ TenmoBoi bubmuoreka [JOK
MalllWHbI 23.01.2024  https://m.edsoo.ru/ff0c600a
36 K KII
Hukn Kapnao u ero KII/] 24.01.2024
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIJIOOHEPTETUKU 30.01.2024
38 Ob6o6maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 31.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa [JOK
’ 06.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKHY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kuneHue 07.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIAXXKHOCTH BO34yXa. HachIeHHBIH bubmaorexa IJOK
ap yxa. 13.02.2024  https://m.edsoo.ru/ff0c64d8
N}
Teépnoe Teno. Kpucrammnueckue u
amopdHbIe Tena. AHU30TPOTTHS
42 CBOMCTB KpucTauioB. JKugkue bubmorexa LIOK
P ) 14.02.2024  https://m.edsoo.ru/ff0c65f0
Kpuctayisl. CoBpeMEHHBIE
MaTepHaIbI
[TnaBneHue U KpUCTAIUTH3ALINS.
43 Y enbHas TEIUIOTA IUIABICHUS bubmorera [JOK
A ' 27.02.2024  https://m.edsoo.ru/ff0c6708

Cyb6numarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 YpaBHeHHe TEILIOBOTO Oanarca 28.02.2024  https://m.eds00.ru/f0c6820
DnexTpu3aius Tel. DIeKTPUICCKUi
45 3apsa. JIBa BUIa SJIEKTPUIECKUX bubmorexa LOK
AL A P 05.03.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIIEKTPUKH U
46 H(I))J'I ILOBO HIfKI/I 3a1f(r))H COXpaHEHUA Brbmuorexa LIOK
YHpOBROA ) P 06.03.2024  https://m.edsoo.ru/ff0c6bcc
IIEKTPUIECKOTO 3apsaa
B3anmoneiicTBue 3apsaoB. 3aK0oH
47 K JIOHaHToqetIHLIﬁ l;J'IjKT NYECKUI Brommozexa [IOK
Y ' P 12.03.2024  https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpsisk€HHOCTB IEKTPUYECKOTO
48 nosis. [IpuHnun cynepriozuuuu bubnuorexa [JOK
ANEKTPUUECKUX NoJel. JInaum 13.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpPsKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 mosd. Ilorernman. PasHocts Brbmmozexa [IOK
i ' 19.03.2024  https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
IIpoBo 3J1e
50 | amexmpocrammecko mote, uGmoresa LIOK
P ) 20.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
" bubnmnoreka [JOK
>l Inextpodmiocte. Kornencarop 26.03.2024 = https://m.edsoo.ru/ffOc7126
DNEeKTPOEMKOCTh MIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorexa LIOK
A pa. JHep P 27.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJEHCaTOpa
JlaGoparopnas pabota "M3mepenune
53 . "
ANEKTPOEMKOCTH KOHACHCATOpa 02.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyMHOIro npuHTepa.
DJIEKTpOCTAaTUUECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymecTtBoBaHus. [I0CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, AapaLIeIBHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

03.04.2024

16.04.2024

17.04.2024

23.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSI

24.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIIIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

30.04.2024

60

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBoMCTBA 3JEKTPOHHBIX MTYYKOB

01.05.2024

61

[MomynpoBoAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK



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

pUMecHas MpoBoANMOCTh. CBoCTBa 07.05.2024  https://m.edsoo.ru/ff0c84ae
p—Nn-nepexona.
[TonynpoBoIHUKOBBIE TPHOOPEI
DNEeKTPUUECKUN TOK B pPaCTBOPAX H

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. 08.05.2024 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMOCTOSTEIbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psi. 14.05.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHnenue. [lpaBuna TexHukn 15.05.2024  https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY 21.05.2024 @ https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnnorexka [JOK
3JIEKTpUYECKU TOK. TOKHU B 22.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cperax»

67 PesepBHbiil ypok. KonTpoabpHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoAHAMHUKA" 28.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
no temaM 10 kiacca 29.05.2024  https://m.edsoo.ru/ff0c8f6e

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
‘:;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok

6 BEKTOpa MarHuTHOM MHAYKIHH. IJC 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

KonebarenpHbiil koHTYp. CBOOOAHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUU B TOBCETHEBHOMN
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenne n3o0paxeHuii B bubmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lomHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuorexa [JOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [TocTymaret bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON
38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOIHOTEKA
41 .0 A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHEI poTodddekTa. YpaBHEeHHE
42 BﬁHmTe(ﬁbHa J'(Il})l(b(I)OTOS(b(Il))eKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AEHCTBUE bubmorexa HOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJieIb aToMa
bubnunorexa LIOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenune u nornoienre GpoTOHOB
48 big I/Iyl';{e exXoe aTOMEIlH co H(()i;o OBHSI bubnnorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BomnHoBrIe cBoMicTBa YacTUl. BomIHEBI
N N but6mmoreka [IOK
49 ne bpois. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SAnepHble peakuuu. A nepHblit
peaxtop. [IpoGiemsl, mepcreKTUBEI,
JKOJIOTUYECKHUE aCIIEKTHI SACPHON
JHEPIeTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrisiit cton «®yHaameHTanbHbIe
B3auMOIeNUCcTBUSI. EMUHCTBO
(hU3UIECKOM KapTUHBI MUPAY

Bup 3Bé3mnoro neba. Co3pesnus,
SIPKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CoiHLa U 3BE37

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIEIOBATEILHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE3]1

Muieunsiii [yt — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. I'anaktrku. YEpHbIE IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cepax AesTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B (HOpMUPOBAHUHT
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
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PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK
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acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68
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—M. : IIpocBemenue, 2013. — 128 c.

JUIsl yuuTtelen obiieodpazonar. opranuzanuii/ B. @. 1unos.

* 'opnosa JI.A., Jleromuna C.B. COopHUK KOMOMHHPOBAHHBIX 3a/1a4 10 (PU3HUKeE.

10—-11 kmaccer. M.: BAKO.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru

http://www.elkin52.narod.ru

http://nrc.edu.ru/est/r2

http://physics.nad.ru/physics.htm -






PACCMOTPEHO

UJM/gfcrecheHHp MaTeMaTUYeCKOro umKia
ol i

Kakaesa O.A.

Mpotokon Nel ot «29» asrycta 2023 .

COrNNIACOBAHO
3% /b AupekTopa no YBP
K‘ﬁukosa H0.M.

Mpotokon Nel ot «29» asrycta 2023 r.

MOY KpacHocenbcKas cpeaHaAn Wwkona HoBocnacckoro paiioHa YnbAHOBCKOW 0bnactu

PABOYAA NMPOrPAMMA
y4yebHoro npegmeta «Pusmnka»

Aana obyuarowmxca 10-11 knaccos.

n. KpacHocenbck 2023

/TN

Moanucan: AHToHOB Hukonai
fkoenesuy

DN: C=RU, OU=73, 0=MOY
Kpacocenckan CLU,
CN=AHTOHOB HuKkonaii fkoenesny,
E=krsc76@mail.ru

OcHoBaHve: 5 ABNsIOCH ABTOPOM
37010 AOKYMEHTa
MecrononoxeHue: mecto
noanMcaHus

Jara: 2023.10.10 09:52:59+04'00"
Foxit PDF Reader Bepcusi: 11.2.1




AHHOTALIUA

[Tporpamma no pusuke asns 10 - 11 kmaccoB cocTaBieHa ¢ yUYETOM :
1) ®enepanibHbIN rocyAapCTBEHHBINM 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOTO 00111ero 00pa3oBaHus (C U3MEHEHUSIMH )

2) IlpumepHas ocHOBHasi oOpa3oBaTebHas IporpaMMa OCHOBHOTO 00111er0o oOpa3oBaHus (MMPOTOKOI GeaepaibHOTO yueOHO-
METOIMYECKOr0 00beTMHEHHUSI 110 00111eMy oOpa3oBaHuio oT 8 ampens 2015 r. Ne 1/15);.

3) IlucekMo MunuctepcTBa o6pasoBanus u Hayku Poccuiickoit @eneparuu ot 16 mas 2018 r. Ne08-1211 «06 ncrnonbp3oBaHUM
y4eOHUKOB M Y4EOHBIX MOCOOU B 00pa30BaTEIIbHOM JICSITEIHHOCTHY

4) OcHoBHas oOpa3oBaTebHas nporpamMmma cpeanero oomero oopasosanust MOY Kpacnocenbckoit CII.

5) MeTtonnueckre peKOMEHJallMy N0 BBIMOJIHEHUIO TpeOOBaHM npenogaBanus Gpusuku B yciaoBusax peanusauuu OI'OC u
dI'OC COO B 2018 —2019 yuedbHOM TOAY.

6)Pabounie nporpammel. [IpenmerHas auHus yueOHUKoOB « Knaccuueckuit kype»10-11 knaceel; yaedHoe nmocoOue s
00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIi 1 yrinyOoiaeHHbd ypoBHU /A.B. lllaranuna.-3 uza.- M.: [IpocBemenue, 2021.

Pabouas nporpamMmma opreHTHpOBaHa Ha PabOTy MO y4eOHO METOAuYeCKOMY KoMIuTekTy jutst 10-11kmaccos

1.®uzuka 10 kiacc: yueOHUK 7151 00111e00pa30BaTeIbHBIX OpraHu3aluii: 6a3oBelil 1 yriayoneHHbiit yposenu/I'. 5. Msikuiies,
b.b.byxoBues, B.M. Uypsirun: nox pea.H.A. I[TapdentreBoii.- 7 —e uzn., nepepad.-M.:Ilpocsemenue, 2020.

2. ®usuka 11 kiace: yueOHUK a5t 00111e00pa30BaTeNbHbIX OpraHu3aluii: 0a3oBeiil 1 yrayoneHHbiil yposenu/I'. 5. Mskuiues,
b.b.byxogBues, B.M. Uypsirun: nox pea.H.A. IlapdbentseBoii.- 7 —e u3a., nepepad.-M.:IIpocsemenue, 2020.

Pabouast mporpamMmma paccuntana Ha 24aca B Heziento, Bcero 134 yaca.
KonTtponbsubix padort : 10 kmace- 7, 11 kmacc-5
Jlabopartopubix padot: 10 ki-7, 11 kmacc- 5

Cpok peanuzanuu 2 roga



B paboueii mporpamme coO01aeTess MPEEMCTBEHHOCTD ¢ DeiepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbLHBIM CTAHIAPTOM

OCHOBHOTO 00111ero 00pa30BaHus; YYUTHIBAIOTCS MEKIIPESIMETHBIC CBS3H, & TAK)KE BO3PACTHBIC U IICHXOJIOTHICCKHUE
0COOEHHOCTH IIKOJHbHUKOB.

HN3y4yenue ¢pusuku B 10 - 11 ki1accax HanpaBJIeHO HA JOCTHKEHUE CACAYIOLIMX LeJIeH:

° OCBOCHME 3HAHUM O (1)YHI[&M€HTEUII>HI)IX (1)I/I3H‘-I€CKI/IX 3dKOHaxX " IIPHUHIHAIIAX, JCKAIIHUX B OCHOBC COBpeMeHHOﬁ
(bHSI/I‘{CCKOﬁ KapTHHBI MHPA, HanOoJIee Ba)KHBIX OTKPBITHAX B obacTn (1)I/I3I/IKI/I, OKa3aBHINX OIIPCACILAIOIICC BIIMSAHHUC Ha
Pa3BUTHC TCXHUKH U TCXHOJOI'MH, MCTOAAX HAYUYHOI'O IIO3HAHUA IIPUPOIBI;

° IMPUMCHATDH ITIOJIYUCHHBIC 3HAHUS 110 (1)1/131/11(6 JJI1 00BACHECHUS pa3HOO6p33HI>IX (1)I/I3I/ILI€CKI/IX SIBICHUM U CBOMCTB
BCIICCTB,; IIPAKTUYICCKOI'O UCIIOJIb30BAHUA (1)H3I/I‘-ICCKI/IX 3HElHHI>i;

. pPa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpOIIeCCe MPUOOPETCHHUS
3HAHUHN ¥ YMEHUM 10 (PU3HKE C UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB MH(GOPMAIINH, B TOM YHCJI€ CPEACTB COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH; (HOPMUPOBAHUE YMEHUHN OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(OPMAIIUK;

. BOCMHUTaHUE YOSXKICHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHOB MPUPO/IbI; UCIIOJIH30BAHUS JOCTHXKEHUN (DU3KUKHU Ha
0J1aro pa3BUTHS YEJIOBEUECKON IUBUIIN3AIIMK; HEOOXOIUMOCTH COTPYTHUUECTBA B MPOIECCE COBMECTHOTO BHITIOTHEHUS 3a/a4,
YBAXUTEIHHOTO OTHOIICHHSI K MHEHHUIO ONMIOHEHTA MPU 00CYKICHUH MPOOJIeM eCTeCTBEHHOHAYYHOTO COJIEPIKAHMS;
TOTOBHOCTH K MOPAJIBHO-3TUYECKON OLEHKE UCIOJIb30BaHUSI HAYUYHBIX JTOCTUKEHHM, YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY
OKPYXaroLen cpeabl;

. UCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN U YMEHUH IS PEIICHUS MPAKTHYSCKUX 3a/1a4 TIOBCETHEBHOM JKU3HHU,
o0ecneueHuss 0€30MaCHOCTH COOCTBEHHOM KU3HU.

JlocTuxeHure dTUX 1eei 00ecrneynBaeTCs pelieHueM CIASyONINX 3a/1ay:

. (bopMHpPOBaHKS OCHOB HAYYHOTO MUPOBO33PEHUS;



® Pa3BUTHA HHTCIIJICKTYAJIbHBIX criocoOHoOCTEM YUaInuxcCA,

® Pa3BUTHUC IMO3HABATCIIbHBIX HHTCPCCOB INKOJIbHUKOB B ITPOLCCCC N3YUCHU (1)I/ISI/IKI/I;

° 3HAaKOMCTBO C MCTOJaMH HAYYHOTI'O ITIO3HAHUA OKPYKAOIICTO MHUPA,

° ITIOCTAaHOBKA HpO6J’I€M, Tp€6y10HII/IX OT y4allluXxcCsA CaMOCTOSITEJIbHOM ACATCIBbHOCTH I10 UX PA3PCIHICHUIO,

* BOOPYKCHUC MIKOJBbHUKA HAYYHBIM MCTOJOM IMO3HAHMA, ITO3BOJIIIOIINUM IIOJIy4YaTh OOBEKTUBHBIE 3HAHUS 00

OKPY’KaroIlleM MHpE.
OO01as xapakTepuCcTHKA Y4eOHOr0 nmpeamera

N3yuyenue (pU3MKM B IIKOJIE COCTABISIET HEOTHEMIIEMYIO YaCTh CPEIHET0 00pa3oBaHus. MecTo Kypca (PU3HKU B IIKOJIBHOM
00pa3oBaHUM ONPENEIAETCA 3HAUCHHEM HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, €€ PEIIAIOIINM BIUSHUEM HA Pa3BUTHE
BCEX €CTECTBEHHOHAYYHBIX TUCHUILIMHAM U Ha TEMIIbl HAYYHO - TEXHHUECKOro nporpecca. Odyuenue pusnke J0IKHO
CIIYUTb B TIEPBYIO OYEPEb LEISIM pa3BUTHUsA, 00PAa30BAHUS U BOCIIUTAHUS MMOJTHOLIEHHON JTMYHOCTH, OOecreunBas
(YyHKUIHOHATBHYIO TPAMOTHOCTh BCEX 00YyYaroUXCsi, CHOCOOHOCTh OPUEHTUPOBATHCA B OKPYKAIOIIEM MUPE, MOATOTOBUTH UX
K aKTUBHOM 1 0€30MacHOM U3HU B 00111eCTBE, CPOPMUPOBATH U MOJACPKUBATH IO3HABATEIbHBIA HHTEPEC.

N3yuenne ¢puzndeckoi TeOPUU MOKHO MPEJICTABUThH B BUJIE Pa3BUBAIOIICH CIIUPaIM, COCTOSIIECH U3 TPEX BUTKOB, KXKIIbIN U3
KOTOPBIX OTPaXaeT LMKJI MO3HaHMs. KaXablil UK 3aKaHYUBAETCSI ONTPECIICHHBIM YPOBHEM.

[epBbiit UK NpeAnonaraeT U3yuyeHUEe TEOPUH B CaMOM OOIIEM TUIaHe: ONpeeaeTcsl IpeaMeT U3yUeHUs], HAKaIrIuBaIOTCS
3HaHUs 00 OCHOBaX TEOpUHU. B 3TOM 1MKJIE TEOpUsl pacCMaTPUBAECTCS KaK OOBEKT MO3HAHMSL.

Bo BTOpOM 111K mpoucxoauT OpMUPOBAHHUE TEOPETUUSCKUX 000OIICHHI IPH pelIeHUH (U3NISCKUX 3a/1a4.

Tpernii QUK OTPAXKAET POJIb TEOPUU B MPAKTUYECKON KU3HU, ITO3BOJISIET ITOKA3aTh JEUCTBUE 3aKOHOB B MPOLIECCE PA3BUTHS
obmrecTBa. Bo BTOpOM U TpeTheM ITUKIIAX TEOPHS BHICTYIAET KaK MHCTPYMEHT MTO3HAHUS.

Bakneiimas 3agaya oOydeHus pusuke B 1mKose — GOpMHUPOBATH TUYHOCTh, CIOCOOHYIO OPUEHTHUPOBATHCS B TOTOKE
uH(pOpMAaIMKU B YCIOBUAX HEMPEPHIBHOTO 00OPa30BaHUS.



Ilnanupyembie pe3yJIbTaThbl 0CBOCHUS Y4eOHOI0 NpeaMeTra.
1.1. JInm4yHOCTHBIE pe3yabTaThl.
JIMYHOCTHBIE pe3yNbTaThl B Cpepe OTHOIIEHUH 00yUaromuxcs K cede, K CBOEMY 3710pOBbIO, K IIO3HAHUIO CEOs:

- OpHUCHTAlUA o6yqa101111/1xc;1 Ha JOCTHKCHHC JINYHOI'O CHACTB:A, pCaJIN3allUIO ITIO3UTHUBHLIX KU3HCHHBIX IICPCIICKTHB,
HHHUIIUATHUBHOCTL, KPCATUBHOCTb, TOTOBHOCTDL U CITOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPpCACIICHUIO, CITOCOOHOCTH CTaBUTh OcIn
N CTPOUTD KU3HCHHBIC I1JIAHBI;

- TOTOBHOCTH M CIIOCOOHOCThH 00SCIICUNThL ce0e U CBOUM OJIM3KHM I[OCTOI‘/JIHYI-O JKU3Hb B IIPOLICCCC CﬂMOCTOSITGJ'IBHOfI,
TBOp‘-ICCKOﬁ 1 OTBETCTBEHHOU ACATCIIBHOCTH,

— TOTOBHOCTH 1 CITIOCOOHOCTH 06yqa10m1/1xc;[ K OTCTauBaHHUIO JIMYHOT'O JOCTOMHCTBA, cOOCTBEHHOT'O MHCHUA, TOTOBHOCTB
1 CIIOCOOHOCTH BBIpa6aTI>IBaTB CO6CTB€HHYIO IIO3MIHUIO 110 OTHOIICHHNIO K O6IH€CTBCHHO-HOJ'IHTI/I‘-I€CKI/IM COOBITHSIM IIpOoILIOoTO
N HACTOAIICTO Ha OCHOBC OCO3HAHHA U OCMBICJIICHUS UCTOPUH, JYXOBHBIX HCHHOCTeﬁ )51 I[OCTI/I)I(GHI/Iﬁ Haleu CTpaHbI;

— TOTOBHOCTB U CLIOCOOHOCTh 00YYaIOIIUXCSl K CAMOPAa3BUTHIO M CAMOBOCIIMTAHHUIO B COOTBETCTBHUHU C
00111eYeI0BEYECKUMU LIEHHOCTSIMU M HJleajaMy TPaXAaHCKOT0 00IECTBa, MOTPEOHOCTh B (PU3HUECKOM
CaMOCOBEPILIEHCTBOBAHNH, 3AHITHUSAX CIIOPTUBHO- 03/I0POBUTEIBHOM JAESTEIBHOCTHIO;

— MPUHATUE U pealin3alus [IEHHOCTE! 310pOBOro U 6e301macHoro o0pasa Ku3HH, OepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO;

— HETIPUATHE BPEAHBIX MIPUBBIYEK: KYpPEHUs, YIOTPEOJICHUS alIKOTOJIsI, HAPKOTUKOB.
JImaHOCTHBIE pe3ynbTaThl B cepe oTHOIIEeHH o0yuatomuxcs kK Poccun kak k Pogune (OteuectBy):

— poccuiickast HIEHTUYHOCTD, CHOCOOHOCTh K OCO3HAHUIO POCCUICKON UIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLILYME,
YYBCTBO MIPUYACTHOCTU K UCTOPUKO-KYJIbTYPHOU OOILITHOCTH POCCUIICKOr0 Hapoa U cyab0e Poccun, maTpuoTH3M, rOTOBHOCTb
K ciy’keHHI0 OTedecTBy, €ro 3alluTe;

— yBa)K€HUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepe PonnHoil, rop1ocTu 3a cBo# Kpail, cBoto Poauny,
IPOIIIOE U HACTOAIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccun, yBaskeHne K rocy1apcTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TiMH);



— dbopMEpoOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK TOCyJapCTBEHHOMY s3bIKY Poccuiickoit denmeparuu, siBISIONEMYCS
OCHOBOW POCCUMCKON MIEHTUYHOCTH U IJIaBHBIM ()aKTOPOM HAlIMOHAIBHOTO CAaMOOIPEIEIICHNUS;

— BOCIIMUTaHUE YBAXEHUSI K KYJIbTYPE, SI3bIKaM, TPAJAUIUSAM U 00bIUasiM HAPOJI0B, MPOkKUBatOIUX B Poccuiickoi
Oenepanum.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOIIEHHI 00y4aIOIMXCS K 3aKOHY, FOCYIapCTBY M K IPaKIaHCKOMY
o0urecTBy:

- I'paXXIaHCTBCHHOCTD, I'PaKIaHCKAs ITO3UIHA AKTHUBHOT'O 1 OTBECTCTBCHHOI'O YJICHA pOCCI/II>'ICKOFO 06HI€CTBa,
O0CO3HAromCro CBOM KOHCTUTYLIMOHHBIC IIpaBa U 065[321HHOCTI/I, YBaXKaromicro 3aKOH U IIPAaBOIIOPAI0K I'oTOBHOCTH OTCTauBaTh
COOCTBEHHEIC IIpaBa u CBO60I[I)I YCJIOBCKA U I'paKIaHrHa COI'JIAaCHO O6HI€HpI/IBHaHHBIM IIpyuHOUIIaM 1 HOpMaM
MCKAYHAPOAHOI'O IIpaBa U B COOTBCTCTBHUU C KOHCTI/ITyHI/Ieﬁ Poccuiickon (Dezxepaum/l, IIpaBOBaA U IOJIMTHYICCKAA
I'PaMOTHOCTD,

— MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, OCHOBAHHOE
Ha JMAJIOTe KYJIbTYpP, a TAKXKe Pa3IUYHBIX (POpM 00IIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM
MUpE;

— TOTOBHOCTBH OOYYAIOIINXCS K KOHCTPYKTUBHOMY YYaCTHUIO B IPUHSTHU PEIICHUMN, 3aTPArMBaIOIUX UX MpaBa u
WHTEPECHI, B TOM YHKCJIE B PA3TMYHBIX (JOpMax OOIIECTBEHHON CaMOOPTaHU3aIluH, CAMOYIIpaBJIeHUSs, OOIIIECTBEHHO 3HAUNMOMN
JESATENBHOCTH;

— IMPUBECPKECHHOCTb UACAM MHTCPHAINOHAIN3MA, )IPY)K6BI, paB€HCTBA, B3aUMOIIOMOIIIN HAPOA0OB; BOCIIMTAHUC
YBAXKUTCIIBbHOI'O OTHOIMICHHUA K HAIIMOHAJIBHOMY JNOCTOMHCTBY J'IIOI[Cﬁ, X 9yBCTBaM, PCIMTHO3HbIM Y6C)KILCHI/I$IM;

— TOTOBHOCThH OOYYAIOIINXCS MPOTUBOCTOATH UJIEOJIOTHHU SKCTPEMHU3Ma, HAllMOHAIN3MA, KCEHO(OOUH; KOPPYIIIY;
JVUCKPUMUHALIMY 110 COUUAIBHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPU3HAKAM U IPYTHUM HEraTUBHBIM COLUAIBHBIM
SBJICHUSIM.

JIM4HOCTHBIE pe3yabTaThl B chepe OTHOIICHU 00YUAIOIIUXCS C OKPYKAIOUUMU JTHObMU:



- HPaBCTBCHHOC CO3HAHUC U ITOBCACHNUC HAd OCHOBC YCBOCHUA 06IHQqCHOBequKI/IX HeHHOCTCﬁ, TOJICPAHTHOT'O CO3HAHHA U
IMOBCACHUA B IIOJIMKYJIbTYPHOM MHUPC, TOTOBHOCTH U CITOCOOHOCTH BECTH Auajor ¢ ApyrumMu JIroAbMHu, 10CTUI'aTb B HCM
B3aMMOIIOHNMMAaHUA, HAXOAUTDH O6HII/IG OCJIN U COTPYAHNYATD JJIA UX JOCTUIKCHUSA,

- IMPUHATHUC TYMAHUCTHUICCKUX HCHHOCTeﬁ, OCO3HAHHOC, YBAJKUTCJIIBHOC U I[O6pO)KeJ'IaTeJ'IBHOC OTHOHICHHUC K JPYIroOMy
YCJIIOBCKY, €0 MHCHWIO, MUPOBO33PCHUIO,

- CIIOCOOHOCTB K CONEPEKNBAHUIO U (POPMHUPOBAHME TO3UTUBHOIO OTHOILIEHHUS K JIFOJISIM, B TOM YHUCJIE K JIULIAM C
OTrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbsSI M1 MHBAINAAM; O€pEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHUE K
(U3HMYECKOMY U IICUXOJOTUYECKOMY 370POBBIO IPYTUX JIIO/IEH, YMEHUE OKA3bIBATH IEPBYIO TOMOIIIb;

— (dbopMupoBaHrEe BRIPAKECHHON B TIOBEIEHUU HPABCTBEHHOM MO3HIINU, B TOM YHCII€ CIOCOOHOCTH K CO3HATETLHOMY
BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBEJICHUSI HA OCHOBE YCBOCHHMSI OOIIIEUEIOBEYECKIX [IEHHOCTEH 1 HPAaBCTBEHHBIX
YYyBCTB (4€CTH, AOJTA, CIIPABEIIIMBOCTH, MHUJIOCEPIUS U APYKEITIOOUS);

— pa3BUTHE KOMIIETEHIIUN COTPYTHUYECTBA CO CBEPCTHUKAMU, AETbMHU MJIQJIIIIETO BO3PACTa, B3POCIBIMHU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCAEA0BATENIbCKOM, MPOEKTHOM U IPYTUX BUAAX AESITEIbHOCTH.

JIn4HOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4AaIIIUXCH K OKPYKAKIIEMY MHUPY, »KMBOI npupoe,
XY/10:KeCTBEHHOM KYyJIbType:

— MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUUMOCTH HAYKU, TOTOBHOCTb K
HAyYHO- TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE TOCTOBEPHON MHGOPMAIIHEH O IEPEIOBBIX TOCTIKCHUSIX U OTKPBITHUSIX
MUPOBOU U OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSKEHUU BCEH KU3HU;
CO3HATEILHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEITHOM MPOPECCHOHAIBHON U OOIIECTBEHHOMN
JEATEIIbHOCTH;

— AKOJIOTHYECKas KyJbTypa, OepeskHOEe OTHOIIEHUS K POJIHOM 3eMJie, MPUPOIHbIM OoraTtcTBaM Poccuu u mupa;
NOHUMAHUE BIUSHUS COLMATBHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COUMATBHOU Cpebl,



OTBCTCTBCHHOCTD 3a COCTOSHUC ITPUPOAHBIX PECYPCOB, YMCHUA N HABBIKU PA3yMHOT'O IIPUPOAOITIOJIb30BaAHUS, HCTCPIIMMOC
OTHOIICHHC K I[GﬁCTBHHM, IMPUHOCAIIUM BPCI 9KOJIOTHH, HpI/IO6p€TeHI/I€ OIIbITa BKOHOFO-HaHpaBHCHHOﬁ ACATCIBHOCTH,

— ACTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00yCTPONWCTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4aIONIMXCH K CeMbe M POJAUTE/ISIM, B TOM YHCJIe MOAT0TOBKA K
CeMeHHOM JKU3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3aHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MIPUHSTHUS IEHHOCTEH CEMEIHOM KU3HH,

— MIOJIOKUTENIbHBINA 00pa3 CeMbH, POJIUTEIHLCTBA (OTIIOBCTBA M MATEPUHCTBA), CEMEUHBIX IICHHOCTEH.

JIM4HOCTHBIE pe3yabTaThl B Chepe OTHOIICHHS 00yUJaIOIMUXCs K TPYIY, B chepe COlnaaIbHO-IKOHOMUYECKIX OTHOIIECHHUH:
— YBa)KE€HHE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTbD K 3alIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOOP Oyaymiei npodeccuu Kak ImyTh U CIIOCO0 pean3alliid COOCTBEHHBIX KU3HEHHBIX IIAHOB;

— TOTOBHOCTBH OOYHYAIOIINXCS K TPYAOBOU MPOQPECCHOHAIBHOMN ACSITENBHOCTH KaK K BO3MOKHOCTH YYaCTHUs B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOJIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHHUE K TPYAY U JIOASAM TPYAa, TPYAOBBIM JOCTHKEHUAM, TOOPOCOBECTHOE,
OTBETCTBEHHOE U TBOPYECKOE OTHOILIECHUE K PAa3HBIM BUIAM TPYIOBOU AEATEIBHOCTH;

— T'OTOBHOCTH K CaMOO6CJ'Iy)KI/IBaHI/IIO, BKJIO4Yasd 06yquI/Ie U BBIITOJIHCHUEC JOMAIIHUX 00s3aHHOCTEIA.

JIn4HOCTHBIE pe3yabTaThl B chepe PU3nIecKoro, MCUXOJIOTUYECKOT0, COITUATBHOTO W aKaJeMHUYECKOTO OJIaromomyyus
00yJaroImMXcs:

— dusnueckoe, AMOITMOHAILHO-TICUXOJIOTHYECKOE,  COIMAIbHOE OJaronoyyyrie  oOydJarommxcsi B KUZHH
o0pa3oBaTenbHON OpraHU3alliy, OIIYIICHHE 1eThMHA 0€30MTaCHOCTH M MICHUXOJIOTHYECKOTo KoM(opTa, HHPOPMAITMOHHON
0€30I1aCHOCTH.

MeranpeaMeTHble pe3yJbTaThl



MertanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS ~ OCHOBHOM 00pa30BaTEIbHON MPOTPAaMMBI IPEACTABICHBI  TPEeMSTPYIaMu
YHUBEpCAIbHBIX yueOHbIX AeiicTBui (VY ]).

1.  PeryasiTHBHBIe YHMBepCcaJbHbIe y4eOHbIe AeHCTBUS
BbINyCKHUK HAYYHTCS:

— CaMOCTOSTEIIHO ONPEAEIIATh LENH, 3a1aBaTh IapaMeTPhl U KPUTEPUH, IO KOTOPBIM MOKHO OIIPEAEIUTD, YTO LIEJb
JNOCTUTHYTA,

— OLICHHMBATh BO3MO>KHBIE MOCIECTBUS JOCTUKEHHS TOCTABJICHHOM LIETH B 1€ATEIbHOCTH, COOCTBEHHOM KU3HU U KU3HU
OKPY’KaIOIIUX JIFOEH, OCHOBBIBAsICh Ha COOOPAXKEHUSIX 3TUKH U MOPAJIH;

- CTaBHUTb U (bOpMYJII/IpOBaTB COOCTBEHHEIC 3aJa4M B o6pasoBaTean0ﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAallUAX,

— OIICHUBATh PECYPCHI, B TOM YHCJIC BpeMs U JPyrue HemMaTepuaibHbIE PeCypChl, HEOOXOAUMBIE ISl TOCTHXKCHUS
MMOCTaBJICHHOMU LIEJIH,

— BBI6I/IpaTB IIyTb AOCTHUIKCHUSA ey, ImiIaHupoBaThb pCeUICHUC ITOCTaBJICHHBIX 3ajad,
OIITUMHU3HPYA MaTCpHUaJIbHLBIC N HCMATCPHUAJIbHBIC 3aTPAThI;

— OpraHu30BbIBaTh 3(h(PEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX ISl IOCTHXKEHUS TIOCTABIIEHHOM 1EIH;
— COIIOCTABIIATH ITOJYYEHHBIN PE3YyJIbTAT AEATEIBHOCTH C IIOCTABICHHON 3apaHee LEbIO.

2.  Ilo3HaBaTe/ibHbIe YHUBepPCAJIbHbIEe YUeOHbIe AelicTBUSA
BbinycKkHUK HayuuTCs:

— MCKaTh ¥ HAXOJAUTh 00O0OIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4, B TOM YUCIIE, OCYIIECTBIISITh pa3BEPHYTHIN
nH(OPMAITMOHHBIN TTOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (YUeOHBIC U MO3HABATEIbHBIC) 3a]1a4H;

— KPUTUYECKU OIIEHUBATh U UHTEPHPETUPOBATH MH(OPMAIIUIO C pa3HBIX MO3UIIMMN, paco3HaBaTh U (PUKCUPOBATH
POTUBOPEYHS B MH(GOPMAIIMOHHBIX HCTOYHUKAX;



— HUCIIOJIBb30BaTh PA3JIMIHBIC MOACIIbHO-CXCMATHYCCKHUC CPCACTBA I IPCACTABIICHUSA CYIIICCTBCHHBIX CBSI3EH U
OTHomeHHﬁ, a TaKiKC HpOTHBOpC‘{I/Iﬁ, BBIXIBJICHHBIX B I/IH(i)OpMaIII/IOHHLIX HCTOYHHKAX,

— HAXOJUTh U MPUBOIUTH KPUTUYECKUE apTYMEHTHI B OTHOLICHUH JEHCTBUM U CYKIECHUI IPYroro; CIIOKOMHO M pa3yMHO
OTHOCHUTBCS K KPUTUYECKUM 3aMEUYaHHsIM B OTHOILIEHUN COOCTBEHHOTO CYXJICHHS, paCCMaTpUBaTh UX KaK pecypc
COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJIMTH 32 paMKH y4eOHOTO IIPeIMETa M OCYIICCTRIIATH IIEJICHANPABICHHBIN TTOUCK BO3MOXHOCTEH JIJIS IMUPOKOTO
HIepEeHOCca CPEICTB U CIIOCOOOB JACHCTBUS;

— BBICTPaNBaTh UHANBUIYAJIBbHYIO0 00pa30BaTEbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAHUYEHUS CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— MEHSTh U yJIEpKUBATh Pa3HbIC MMO3HUIIUU B I03HABATEIBHOW JIEATEIIbHOCTH
3.KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE JelicTBUS
BrinmyckHUK HAydHUTCS:

— OCYILIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIIbIMU (KaK BHYTpU 00pa3oBaTebHON
OpraHM3aliu, TaK U 3a €€ MpeiesiaMu ), MoA0UpaTh TAPTHEPOB JI J1eTOBOM KOMMYHHUKAIIMU UCXOIS U3 COOOpaKeHUI
Pe3yJIbTaTUBHOCTH B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIIATUH;

— P OCYLIECTBIICHUHU TPYNIIOBOI pabOThl OBITh KaK PyKOBOAUTEIEM, TaK U YWICHOM KOMaH/Ibl B Pa3HBIX POJIAX
(renepaTop uaei, KpUTHK, UCTIOJTHUTENb, BBICTYNAIOLIUN, SKCIIEPT U T.1.);

— KOOPAWMHHUPOBATH U BBIIIOJIIHATD pa60Ty B YCJIIOBUAX pCaJIbHOT'O, BUPTYAJIbHOT'O U KOM6I/IHI/IpOBaHHOFO BSaHMOI[efICTBHH;
— Pa3BEPHYTO, JOTUIHO U TOYHO HU3JIaraTb CBOXO TOYKY 3PCHHA C UCIIOJIb30BAHNEM aJICKBATHBIX (YCTHBIX n HI/ICBMeHHBIX)
A3BIKOBBIX CPCICTB,

- paciio3HaBaTb KOH(I)JII/IKTOFCHHI)IG CUTyalu 1 nNpcaoTBpaliaTb KOH(I)JII/IKTBI J0 UX AKTUBHOM (l)aBBI, BBICTpAanBATb
ACJIOBYIO U O6paSOBaTeJILHy1-O KOMMYHHKAIIHUIO, n30erast JMYHOCTHBIX OLICHOYHBIX Cy}K,Z[CHI/Iﬁ



IIpeameTHbIE pe3yJIbTATHI
BoinyckHMK Ha 6230BOM YPOBHE HAYYHUTCS:

. JEMOHCTPUPOBAThH HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUHU COBPEMEHHON HAyYHOM KapTUHBI MUPA, B
Pa3BUTHHU COBPEMEHHBIX TEXHUKH U TEXHOJIOTH, B MPAKTUYECKOM eI TEIIbHOCTH JIIO/ICH;

° ITOKA3bIBATh HaA IIPUMCPAX B3aUMOCBA3b MCIKIAY (1)I/I3HKOI>'I U APpYIruMHU CCTCCTBCHHBIMU HAYKAMH,

. YCTaHABJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYUHBIX SIBJICHUN U IPUMEHATh OCHOBHBIC (PU3UUECKUE MOJICTHU IS UX
OIMCaHMS U OOBSICHCHHS;

. MCIIOJIb30BaTh MH(MOPMAIUIO (PU3NYECKOTO CONEPKAHUS IPU PEUIEHUU YUEOHBIX, TPAKTUUECKUX, IPOEKTHBIX U
UCCJIEIOBATENbCKUX 3a/1a4, HHTErpUPYs HHPOPMALIMIO U3 PA3IMYHBIX HCTOYHUKOB U KPUTHYECKH €€ OLICHUBAS;

. pa3ianyaTh ¥ yMETh HCIOJIb30BaTh B y4€OHO-MCCIEA0BATEIBCKON 1A TEIBHOCTH METOIbl HAYYHOTO UCCIIEI0OBAaHUS
(HabmrosieHue, oNKrCcaHue, U3MEPEHHNE, SKCIIEPUMEHT, BbIIBUKEHUE TUIIOTE3bl, MOJIETMPOBAHUE U T. 1.) U (POPMBI HAYYHOTO
no3HaHus ((haKkThl, 3aKOHbBI, TEOPUH), TEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

. IPOBOJUTH NIPSIMBbIE U KOCBEHHBIE U3MEPEHHS (PU3HUECKUX BEJIMYUH, BRIOUPAsi M3MEPUTETbHBIE MPUOOPHI C YIETOM
HE0OXOIMMOW TOYHOCTU U3MEPEHUH, TUTAHUPOBATH XOJ1 U3MEPEHUM, TTOJIy4aTh 3HAYCHUE U3MEPSEMOI BEJTUYHHBI U OIICHUBATh
OTHOCUTEIHHYIO IOTPEITHOCTh U3MEPEHHMSI IO (popmysiam;

. BBITIOJIHSTH UCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3HMUESCKIMU BETMYMHAMH: TIPOBOAUTH U3MEPEHUS U OTPELISTh Ha
OCHOBE UCCIIEIOBAHUS 3HAUYCHHUE MapaMETPOB, XaPAKTEPUIYIOIINX JAHHYIO 3aBUCUMOCTb MEK1y BEIMYMHAMMU, U JI€JIaTh BHIBOJ
C YYETOM TMOTPEMIHOCTH U3MEPEHHUIA;

. MCIIOJIH30BATh JJISI OMUCAHUS XapaKTepa MPOTeKaHUus (PU3NIECKUX TPOIEeCcCOB (HU3NUECKUE BETUIHHBI U
JIEMOHCTPUPOBATH B3aMOCBSA3b MEXKIY HUMU;

° HCIIO0JBb30BATh AJIs OIIMCAaHUA XapaKTepa IIPOTCKAaHUs (bPBPI‘ICCKI/IX mpoueccoB (1)1/1314%01{1/16 3aKOHBbI C YYCTOM I'PAHHIIL UX
IMPUMCHUMOCTH,



. peraTh Ka4eCTBEHHBIC 3a7a9d (B TOM YHCIIE U MEXIPEIMETHOTO XapaKTepa), UCIIOJIb3Yys MOJEH, (Pru3ndecKue
BEJIMYMHBI U 3aKOHBI; BBICTPAMBATh JIOTHYECKH BEPHYIO IIETIOUKY OOBSICHEHHUS (JI0Ka3aTeILCTBA) MPEAJIOKEHHOTO B 3a1a4e
nporiecca (SBJICHUs);

. peliaTh pacueTHbBIE 3a7]auu C SIBHO 3a/laHHON u3udeckoi Moenbio. Ha ocHOBe aHanmm3a yciaoBHsl 3a/1a4U BBIJICISTh
(bU3UYECKYI0 MOJIeITh, HAXOAUTh (PM3MUECKUE BETMYUHBI M 3aKOHBI, HEOOXOIUMBIE M TOCTATOYHBIC JIJISl €€ PEIICHUS,
IPOBOJIUTH PACUEThI U MPOBEPSATH MOJTYYCHHBINA PE3YIIbTAT;

. YUHUTBIBATH TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJIETEH NPU PEIIEHUU PU3HUECKUX U MEKITPEAMETHBIX
3azay;
. MPUMEHSTH 3HAHUS O MPUHIMUIIAX pa0OTHl U OCHOBHBIX XapaKTEPUCTUKAX U3YUEHHBIX MAIINH, IPUOOPOB U APYTUX

TCXHUYCCKHUX yCTpOﬁCTB AJI1 pCIICHUS ITPAKTUYCCKUX, y‘-I€6HO-I/ICCJ'I€I[OBaTCJ'IBCKI/IX H IIPOCKTHBIX 3a/1a4;

. UCIIOJIb30BaTh 3HAHUS O (PU3HUECKUX 00BEKTaX U MPOIECCax B MOBCEIHEBHOM KU3HU AJisl o0ecneueHns 0€30MacHOCTH
pyu 00pallleHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMHU, JIJISl COXPAHEHUS 310POBbs U COOIOACHUS HOPM
JKOJIOTMYECKOTO IOBEICHUS B OKPYKAIOILIEH Cpelie, Il IPUHATHS PEIICHU B TOBCEIHEBHOM KU3HMU.

BoinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

. MOHUMATh U OOBSICHATH 1IEJIOCTHOCTh (PU3UUECKOM TEOPHH, pa3InyaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B ALY
IpYTuX (PU3NYECKUX TEOPHUH;

® BJIAJICTDb MIPpUEMaMU IIOCTPOCHUS TCOPCTHICCKUX NOKA3aTCIbCTB, d TAKKE IIPOrHO3UPOBAHUSA oco0eHHOoCTEMN IMPOTCKaHUA
(bHBI/I‘IeCKI/IX SIBJICHUU U MMpOoOeCCOB Ha OCHOBC IMOJYYCHHLIX TCOPECTHUUCCKUX BBEIBOAOB U JOKA3aTCIbCTB,

. XapaKTeprU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAralOIMMK HAyUYHBIMU MMOHSTUSIMU: POCTPAHCTBO, BpEMS,
Matepus (BEIIECTBO, MOJIE), IBIKEHUE, CUIa, SJHEPTHS,

® BBIABHUTI'aTh THIIOTE3bI HA OCHOBEC 3HAHUSI OCHOBOIIOJIArarOIINX (1)I/ISI/I‘ICCKI/IX 3aKOHOMepHOCTCﬁ U 3aKOHOB,

® CaMOCTOATCIIbHO IIJIAHUPOBATH U IIPOBOJAUTDH (I)I/IBI/I‘-IGCKI/IC 9KCIICPUMCHTHI,



. pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAUeCTBEHHBIE U pacueTHbIC (U3NUYECKUE 3a]]a4l C BEIOOPOM (PU3NIECKOM
MOJIEJIH, UCIIOJIb3YSl HECKOJIBKO (PU3MUECKUX 3aKOHOB UM (POPMYJI, CBSI3bIBAIOLINX U3BECTHBIE (PU3NUECKUE BETUUHMHBI;

OOBSACHSTH MPUHIUIIBI PAOOTHI M XapaKTEPUCTUKU N3YUCHHBIX MAIIHH, TPUOOPOB U TEXHUUYECKHUX YCTPOUCTB;
. OOBSICHATH YCIOBHS IPUMEHEHHSI (PU3UUECKUX MOJIETICH MPH perieHny (PrU3NuecKux 3a7ad, HaXOAUTh aJeKBAaTHYIO

IPEIIOKCHHOM 3a/1aue (U3HUCCKYIO MOJICh, pa3penaTh IpooIeMy, Kak Ha OCHOBE HMCIOIIMXCS 3HAHUH, TaK U TIPU ITOMOIIH
METO0B



Conep:xkanue yueOHoro npeamera (134 gaca)

10 kaacc (68 uacos).

Beenenne «®@u3nKa 1 METOAbI HAYYHOI'0 NO3HAHUSD)

®duszrka 1 00BEKTHI €€ U3yueHus. MeToibl HaydyHOTro uccienoBanus B ¢pusnke. Mzamepenne Gpusndyeckux BEIUUUH.
Pa3znea 1. «KMexaHuka .

Tema 1. «KunemaTtuka»

Paznuunbie ciocoObl onucaHusi MexaHudeckoro aprkenus. [Ipsmonuneiinoe npmwkenue. [lepemenienue. Pagunyc-
BeKTOp. PaBHOMEpHOE nTpsAAMONMHEHOE ABHKEeHUE. CKOPOCTh, KOOPAUHATA U ITPOMACHHBIN MYTh IPU PABHOMEPHOM
NPSIMOJMHEWHOM JIBI>KeHUU. KrHeMaTuueckoe ypaBHEHUE PAaBHOMEPHOTO JIBHXKCHUSI.

JIBrokeHue Tena Ha TIocKoCcTU. CpeHssi CKOPOCTh TPU HEPABHOMEPHOM MPSMOJIUHEUHOM JIBM)KEHUU. MTHOBEHHAS
CKOPOCTb.

JIBr>KeHME Tena C MOCTOSIHHBIM yeKopeHueM. KuneMatnueckoe ypaBHEHHE PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBYDKCHUS.

CpoOoanoe nagenue Tesa. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUS. 3aKOH CIIOKeHUsI ckopocTel. Kunemarnka
JBH>KEHUS 110 OKPY’KHOCTH.

JlabopaTtopnas pabota Ne 1 «3ydenne nprxenus Tena, OpOIIEHHOTO TOPU30HTATIBLHOY

Tema 2. «/Ilunamuka»

Monens MaTepuanbHOM TOUKHU. 3akoH (TpuHIMN) nHepuuu. [lepBoiil 3akon HetoToHa. HepiimanbHbie CHCTEMBbI
orcuera. Cuna. [Tpunuun cynepnosunuu cui. MueptHocts. Macca. Bropoii 3akon HetoTona. TpeTuii 3aKkoH
Hetotona. [Ipuniun otnocutensHocTu ["anunes. OcnoBHas (npsimasi) 1 oOpaTHast 3aaauu Mexanuku. Cuiia
BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TAroTeHus. Cuna TshkecTu. J|BUyKeHHE NCKYCCTBEHHBIX CITYTHUKOB
3emuu. [lepBast u BTOpas kocmudeckue ckopoctu. Ileperpysku. HeBecomocts. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Cuiia TpeHus.

JlaGoparopHas pa6ota Ne 2«M3yueHne NBUKEHUS TeJIa 10 OKPYKHOCTHY

JlaGopartopHas padota Ne 3 «M3mepenue kodpduiieHTa TpeHUS CKOJIbKECHUS

JlaGopartopHas padota Ne 4 «M3mepeHune KeCTKOCTH MPY>KUHBDY



Tema 3. «3aKOHBI COXPAHEHUSD) .

Nmnynbe MatepuanbHoit Touku. [pyras ¢dopmynaupoBka Broporo 3akoHa Heiorona. iMmnysnbsc cucteMsl Teil. 3aKoH
coxpaHeHus umnyibca. PeaktuBHoe aBmxenue. Llentp macc. Pabota cunbl. ['paduueckuit cMbici paboTHhI.
Momnocts. KIT/] Mmexanuzma. Mexanuueckas sHeprus. Kunetuueckas sneprusi. Teopema 06 u3mMeHeHUU
KHMHETUYECKOU sHeprun. [loTeHnnanbpHas s3Heprusl. 3aKOH COXPAaHEHUSI MEXaHW4YeCKOoU sHeprun. MsMeHneHnue
MEXaHUYECKOM YHEPTUH O] AEHCTBUEM BHEIIHUX CHIL.

Tema 4. «Cratuka. 3aKOHBI THIIPO - U A3POCTATUKN

PaBHOBecHne MaTepuanbHOM TOUKHU. Y CIOBHUS PaBHOBECHS TBEPABIX Tell. LIeHTp TskecTn TBEepAoro tena. Buasl
paBHOBECHUS TBEPABIX TeI. J[aBiIeHHUE B KUJIKOCTAX U rasax. 3akoH [lackans. 3akon ApxumMena. Y ClIoBUE IIABaHUS
TEI.

Paznea 2. «MoJieky/sipHasi PU3HUKA U TEPMOJIMHAMHUKA»

Tema 5. «OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHUM

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHbIE 000CHOBaHUA. OOIIME XapaKTepUCTUKH
moekyn. Temneparypa. M3mepenue temnepatypsl. TemnoBoe (TEpMOAMHAMUYECKOE) paBHOBECHE.
Makpockonudeckue napamerpsl TEpPMOANHAMUYECKON CUCTEMBI.

CoiicTBa ra3zoB. Mojenb uaeaiabHoro raza. ['a3oBbie 3akoHbI. AOCOIOTHAS IITKala TeMIepaTyp. Y paBHEHHE
cocTostHus uaeanbHoro rasa. OcHoBHoe ypaBHenne MKT. Temnepatypa v cpeHsist KHHETUYECKast SHEPTUs
XA0TUYECKOI'0 IBUKEHUS MOJIEKYJl. BHYTpEHHsIs SHEPIHs UACaIbHOTO ra3a. MisMepenne ckopocTei MOJIEKyJI rasa.
CtpoeHue 1 CBOWCTBA TBEP/BIX Tel. AMOPGHBIE Tela.

JlabopaTtopHas pabota Ne5 «DkcnepemMeHTanbHas nmpoBepka 3akona [ eii- Jlroccakay

Tema 6. «OCHOBBI TEPMOIUHAMUKH

Pabora raza B repmoauHamuke. KonudecTBo TEIIOTH. Y paBHEHHE TEIIOBOro 6ananca. [lepBeblit 3akoH
TepMoauHaMUKH. [IpMeHeHne nepBoro 3akoHa TEPMOJMHAMUKH K U30IpolieccaM. AnadaTH4ecKuil mpouecc.
HeoOpaTtuMocTh TernoBbIX MallivH. BTopoii 3aKkoH TepMoauHaMuKky. TeroBbie MauHbl. [[punimn neicteus
terioBoro asurarens. [{ukn Kapuo. MneanbHas xonoauiibHas MallinHA. DKOJIOTMYECKUE POOIEMbl UCIIOJIb30BAHUS
TEIUIOBBIX MAalIUH.

Hcnapenne u konaeHncauus. Haceimennsii nap. Kunenue xxunkoctu. Bnaxuaocts Bo3ayxa. 3mMepeHne BiIaxHOCTH
BO3/yXa.

[InaBieHKe ¥ KPUCTAJUIM3ALMS BEIIECTBA



Paspnen 3. «aekTpoamHAMHUKA)

Tema 7. «2neKkTpocTaTuKa»

DIIEKTPUYECKUM 3apsl. DIEKTPU3ALHNS TEN. DIEKTPOCKOI. DIEKTPOMETP. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsna. Monens ToueyHoro 3apsiga. 3akoH Kynona. Dnekrpuueckoe nose. Teopun OIM3KOIEHCTBUS U
JanpHOAEHCTBHS. HalpsyKeHHOCTh 3JIEKTPUYECKOTO MoJjs. [[puHINN Cyneprno3uiuy 3IeKTPUIECKUX MOJIEH.
HanpsixkeHHocTh TOUeuHOTO 3apsa. ['paduueckoe n3o0paxkeHne dJIeKTPUIECKUX MOJIEH.

Pabora kynoHoBckux cui. [loTeHnman 3eKTpocTaTHYECKOro OISl U pa3HOCTh MOTEHIUAIOB.
OKBUNOTEHIMAJIBHBIE TOBEPXHOCTH. [ [pOBOTHUKY B 3JIEKTPOCTATHYECKOM ITOJIE. [[MdNEKTpUKY B
AIEKTPOCTATUYECKOM MOJIE.

JlnanexkTprdyeckasl MPOHUIAEMOCTb. DNEKTpUYECKast EMKOCTh. KOHIEHCATOPBI. DHEPIUs ANEKTPUYECKOTO TOJIA.

Tema 8. «I10CTOSITHHBIN IIEKTPUUECKUN TOK»

JlelicTBUS AIEKTPUUYECKOTO TOKA. Y CJIOBHUS CYIIECTBOBAHUS YJIEKTPUUECKOTO TOKa. CTOPOHHUE CHUIIBI.

DNEeKTPUYECKUN TOK B TPOBOJHUKAX.

3akoH Owma [us  ydacTka uenu. ConpoTUBIIEHUE MPOBOAHUKA. 3aBUCHUMOCTh COITPOTHUBIIEHUS
oT  TeMmmeparypsl. [CBEpXIpOBOJAUMOCTb. |

CoenuHenune NpoBOAHUKOB. PaboTa 1 MOIITHOCTH AJEKTPUUECKOTO Toka. 3akoH JIxoyns-Jlenna. U3mepenne cuiel

TOKA, HAPSDKEHUS. U COMTPOTUBIICHUS B DJICKTPUYECKON LIETIH. DNEKTPOABMKYIIas cuia. MICTOUHMKH TOKa. 3aKOH

OmMa 11 OJTHOM Lienn

JlabopaTtopHas pabota Ne6 «IlocnenoBarenbHOE U NMapauieIbHOE COSTUHEHNE TPOBOTHUKOBY

JlaGoparopnas pabota Ne 7 «M3mepenue I/1C u BHYTpEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKA

Tema 9. «OnekTpudyecKkuil TOK B cpeax»

DKcIepuMeHTaIbHbIE 000CHOBAHUS AJIEKTPOHHOM MPOBOJIUMOCTH METAJIOB. DJIEKTPUUYECKUI TOK B pacTBOpax u

pacmuiaBax 3JIEKTPOJIMTOB. [3aKOH 3JieKTpoiau3a Papajes.| IIeKTPUIECKU TOK B razax. [Paznuyneie TUIbI

caMOCTOsITeNIbHOTO paspsiaa. [nazma.| DaeKTpuyecKuil TOK B BaKyyMe. DJIEKTPUUECKUNA TOK B TIOJIYITPOBOHUKAX.

[TomynpoBOHUKOBBIE TPUOOPHI.

1 1knacc

DnexTpoaruHaMHKa (TIPOJOJIKEHUE)

Tema 1. «MarauTHo€ 1MoOJIe»



MarauTHble B3anMOAEHUCTBUA. MarHuTHOE 1noJie TOKOB. UHAYKIMS MarHUTHOTO MOJIA. JINHUA MarHUTHOW UHAYKIIHH.
JleiicTBHE MarHUTHOTO TOJIA Ha TPOBOJHUK C TOKOM. 3aKOH AMIiepa.

JIBrmKeHME 3apsHKEHHBIX YaCTUI] B MarHUTHOM 1oJie. Cuna JlopeHia. MarHuTHbie CBOMCTBA BEIIECTRBA.
JlabopaTtopHas pabora Nel «Habmonenue neicTBUif MArHUTHOTO TIOJISDY

Tema 2. «9neKTpoMarHuTHas UHIYKIHAS

OnbiTel @apanes. MarautHeii oTok. [IpaBuiio Jlenna.

3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU. BuxpeBoe anekrpuueckoe noiie. [C MHAYKINH B ABUKYILIEMCS
npoBoaHuke. | CamonHayKuus. THAyKTUBHOCTE. DHEPrUs MATHUTHOTO TOJIS TOKA.

JlabopaTtopHas padbota Ne2 « M3ydeHue sIBIEHUI 3J€KTPOMAarHUTHON MHIYKIIUN

Paznen 2. «KojsiebaHusi 1 BOJTHBI»

Tema 3. «MexaHudeckue KojaeOaHus U BOJHBI»

VYcnoBus BOBHUKHOBEHUSI MEXaHHMYECKUX KojeOaHui. JIBe Moaenu Koje0aTeIbHbIX CUCTEM.

Kunemaruka kosebaTenbHOro nBrxeHus. ['apmonndeckue konedanus. JluHaMuka Koae0aTeIbHOTO JBUKCHUSI.
[IpeBpatenrie sHEPrUM MPY TAPMOHUYECKUX KOJIeOaHUSIX. 3aTyXarolue Koiedanus. BeiHyX1eHHbIe KOTeOaHusl.
Pe3onanc.

Mexanuyeckue BoJIHbL. BoHBI B cpejie. 3BYK.

JlaGoparopnas padota Ne3 «OnpeneneHrue yCKOPEHUsI CBOOOIHOTO MaJICHUS ITPH TTOMOIIM MasTHUKA)

Tewma 4. «OnekTpoMarHuTHBIE KOJICOAHUS U BOJTHBD) .

CBoOoaHbIe AneKTpoMarHuTHeie konebanusi. Konebarensubiii koHTYp. ®opmyna TomcoHa.

[Ipoiiecchl mpu rapMOHUYECKUX KOJICOaHUSIX B KOJIEOATEILbHOM KOHTYpE. BBIHYKIEHHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus.

IIepemeHnHbIi TOK. [IelCTBYIOIIME 3HAUCHUS CUJIBI TOKAW HAIIPSKEHUS.

Pesucrop B nienu nepemeHHoro Toka. [KoHaeHcaTop u kaTylika HHIYKTUBHOCTH B LIETIH MIEPEMEHHOTO TOKA. 3aKOH
OMa 117151 1IeTH IEPEMEHHOTO TOKA.

Pe3oHaHC B 2JIeKTpUUECKUX TEMsIX. MOITHOCTH B LIeTH nepeMeHHoro Toka. Tpancdopmarop. [[IpousBoactso,
nepejaya u UCIoJIb30BaHUE JICKTPUUECKON SHEPTHUH. | DJIEKTPOMArHUTHBIEC BOJIHBIL. [[pUHIIUIIBI paAOCBs3U U
TEJIECBUACHUS.

Tema 5. «3aKOHBI TEOMETPUYECKON ONTHKMN



3aKOH NPAMOJIUHEHHOTO PACIIPOCTPAHEHHSI CBETA. 3AKOH OTPaKEHHUA CBETA. 3aKOH IIPEJIOMJIEHUS CBeTa. [ SIBneHue
MIOJIHOTO BHYTPEHHETO OTpaxkeHus. | JInn3pl. DopMyIia TOHKOM JIMH3HI.
[TocTpoenue n3o0pa>keHui B TOHKUX JIMH3aX. [ 71a3 Kak ontuyeckas cucrema. [OnTudeckue npubopsl |
JlabopaTtopHas pabota Ned «JkcrieprMeHTAIbHOE U3MEPEHUE MTOKA3ATEIN sl MPETOMIICHUS CTEKIIa»
JlabopaTtopHas pabota Ne5 « OnpeneneHue onTUIecKon CUibl U (POKYCHOTO PACCTOSIHUS COOMPAIOIICH JTMH3bI»
Tema 6. «BonHOBas onTHKa
N3mepenune ckopocTu cBeta. Jucnepcus ceera. [Ipuniun ['oiirenca. Unrepdepentius BoiaH. MHTepdepenus cera.
Hudpakuus ceta. [[Audpakunonnas pemerka. [lonspuzanys cBETOBBIX BOJIH. |
JlaGoparopHas padota Ne6 «M3mepenue JyIMHbBI CBETOBOM BOJTHBI
Tema 7. «37€MEHTBI TEOPUU OTHOCUTEIHHOCTHY (2 4.).
3aKOHBI 3JIEKTPOJAMHAMUKH U MNPUHIUII  OTHOCHUTENBHOCTH. OnIBIT MailKkenbCOHa. [Toctynatsl crieruanbHON
TEOpUH OTHOCUTEIBHOCTH. Macca, UMITYJIbC ¥ SHEPIUs B CIIELIUATBLHOW TEOPUU OTHOCUTEIBHOCTH.
Pasznea 3. «KKBanroBas ¢pusuka. Acrpodusuxa
Tema 8. «KBantoBas ¢usnka. CTpoeHHE aTOMay
PaBHOBecHoe TeroBoe uznydyeHue. I unoresa [1nanka. 3akonsl poroaddexra. laBnenue ceera. KopnyckynsapHo-
BOJIHOBOM Ayanm3M. ['unoresa ne bpoums.
[Tnanerapnas moaens atoma. OnbiTel Pesepdopaa. [loctynater bopa. Moaens aroma Bogoposa o bopy. [Jlazeps. |

Tema 9. «Du3nka aTOMHOTO s/ipa. DJIEMEHTAPHBIE YACTUIIBD)

MeTopl perucTpainu 3apsKeHHbIX YacThll. EcTrecTBeHHas painoakTUBHOCTb. Anbda-, 6eTa- 1 TaMMa-u3ayyeHusl.
PannoakTuBHBIE NpEBpaIlleHNs. 3aKOH PaIMOAKTUBHOTO pacnaaa. M3oronsl. MICKycCTBEHHOE MpeBpaIicHUE ATOMHBIX
anep. [IpoTOHHO-HEUTPOHHAsA MOAEb ATOMHOTO siApa. S aepHbIE CUJIBL.

DHeprust CBA3M aTOMHBIX siep. LlenHsble sinepHble peakiuuu. S nepHblil peaktop. buonornueckoe neicTere
paaoOaKTUBHBIX U3ITydeHUH. [[puMeHeHne painoakTUBHBIX U30TOIOB. TepMosaepHble peakunH. [ TepMosaepHbIi
CHUHTE3. |

DneMeHTapHble YacTUIlbl. DyHIaMEHTaNbHBIE B3AUMOICHCTBHS.

JlabopaTtopHas pabota Ne7 « M3ydenne TpekoB 3apsHKCHHBIX YaCTHUIL TT0 TOTOBBIM YEPTEXKAM »

Tema 10. «3nemMeHTbI acTpOPUIUKI»



Conneunas cucrema. Connue. 3Be3anl. Hama [Nanakruka. [[Ipyrue ranaktuku. ] IlpocTpaH-cTBEHHO-BPEMEHHBI €
MaciTadbl HaOmogaeMon Beenennoit. [lpeactasnenus o6 sBomtonnu Beenennoi. [ TeMHast MmaTepust 1 TeMHast

SHEprusl. |
KosnuecTBo yacos
No Ha Ha
/i HaumenoBanue pa3enos/TeMm o IpOBEICHHUE IIPOBEJICHUE
IporpamMmme KOHTPOJIbHBIX 1a00paTOPHBIX
pabor pabor
10 knace
BBenenue 1
Pa3nea 1. « Mexannka» 26
2 | Tema 1. «<Kunemaruka 8 1 1
3 | Tema 2. «/lunamukar» 9 1 3
4 | Tema 3. «3aKOHBI COXPaHEHHS» 7 1
5 | Tema 4. «Craruka. 3aKOHBI TUJPO- U a9POCTATUKM 2
Pazgen 2. «MoJiexyJsipuasi pU3NKA U TEPMOTHMHAMHKAY 19
8 | Tema 5. «OCHOBBI MOJIEKYISIPHO-KMHETUYECKOM TEOPHI» 11 1 1
9 | Tema 6. «OCHOBBI TEPMOIMTHAMIKI 8 1
. «/I3MeHEeHHUs arperaTHbIX COCTOSTHUN BELIECTBA»
Pazgen 3. «JjaekTpoguHAMHKA» 25
11 | Tema 8. «DmekTpocTaTuka» 9 1 2
Tema 9.3akOHBI IOCTOSHHOTI'O TOKA 9 1
Temal(. DnexTpuueckuil TOK B pa3IMYHBIX CPEAAX 7
Hroro 68 7 7




KonudecTtBo yacoB
Ne - Ha
HanmMeHnoBanwue pa3nenoB/Tem o MpOBEICHUE
n/n [IPOBEECHUE
IporpaMme KOHTPOJIbHBIX
paGoT 71a00paTOPHBIX pabOT
11 kaxace
Pa3nen 1. « DaexkTpoauHaMukay (IPoaoJKeHHe) 10 1
Tema 1. «MarauTHoe oje» 5 1
Tema 2. «D7eKTpOMarHuTHAS. WHTYKITHS 5 1
Paznen 2. «KoJjieOaHusA ¥ BOJIHBDY 13 1
Tema 3. «MexaHndyecKue KoaeOaHus 3 1
Tema 4. «DneKTpOMarHuTHbHIE KOJIEOAHUS 4
Tema 5. «MexaHHYSCKUE BOIHEDY 3
Tema 6. «3I€KTPOMarHUTHHIE BOJTHBD» 3
Pa3nen 3 «OnTuka» 15 1
7 | Tema 7. «CBEeTOBBIE BOIHEDY 11 3
9 | Tema 8. «DneMeHTHI TEOPUU OTHOCUTEITHLHOCT 2
Tema 9 «M3nyueHue u CrieKTpb» 2
Pa3nen 3.«KBanroBas ¢pusuka.» 25 1
10 | Tema 10. «CBeTOBEIE KBAaHTBD) 4
11 | Tema 11. «ATomHas puzuKa» 4
12 | Tema 12. «Du3uKa aTOMHOTO SIAPa» 13 1
Tema 13 «DnemeHTapHbIC YaCTUIIBI» 2
Pa3nen 4 «AcTpoHOMuUs» 3
66 5 7




TpeboBanus k ypoBHI0 NoAroToBKHU yuamuxcs 10 - 11 knaccol (0a30Bblil yPOBEHb) T0/ZKHBI 3HATD:

* CMBICI OHATHUH: (U3HYECKOE SIBICHHE, PU3NUECKUI 3aKOH, BEIIECTBO, B3aUMOJICUCTBHUE, SJIEKTPUUECKOE TI0JIE,
MarHuTHOE M0JIE, BOJIHA, ATOM, aTOMHOE S/Ip0, HOHU3UPYIOIIEE U3TyUCHHUS;

 omnpeaeneHus PU3NIECKUX BeJIMYUH: MyTh, CKOPOCTh, YCKOPEHHUE, Macca, MIIOTHOCTb, CUJIA, IaBJICHHUE, UMITYJIbC,
paboTa, MOIIHOCTh, KHHETUYECKAas DHEprusi, NoTeHnanbHas sueprusi, KI1/1, BHyTpeHHss sHeprus, TeMIeparypa,
KOJIMYECTBO TEIUIOTHI, YAEIbHASA TEINIOEMKOCTh, BJAXKHOCTh BO3/1yXa, JJIIEKTPUUYECKUN 3apsl, CUJIa DIEKTPUUECKOTO
TOKa, 3JIEKTPUUECKOE HAMIPSIKEHHE, HIEKTPUUECKOE COMPOTUBIIEHUE, pad0Ta U MOIIIHOCTh 3JIEKTPUUECKOI0 TOKa,
(hOKyCHOE pacCTOsSIHUE JINH3BI,

* cMbICT U GOpMYIUPOBKY (pusnueckux 3akoHoB: Ilackans, Apxumena, HploToHa, BCEMUPHOTO TATOTEHUS,
COXPAHEHMS UMITYJIbCA U MEXaHUYECKON DHEPTUH, COXPAHEHHUSI DHEPTUHU B TETUIOBBIX IIPOLIECCAX, COXPAHEHUS
AIEKTPUYECKOrO 3apsana, Oma i yyactka nenu, Jxoynsa-JIenna, npAsMOIMHENHOTO paclpOCTPaHEHUs CBETA,
OTPaKECHHUS CBETA;

JOJKHBI YMETh:

* ONUCHIBATh U OOBSACHATH PUINUYECKUE SIBICHUS: PABHOMEPHOE MPSIMOJIMHENHOE JBUKEHHE, TIepeIady 1aBJICHUs
AKUJKOCTAMU U Ta3aMH, IUIABJICHUE TeJl, MEXaHUYECKHE KOJIeOaHUs U BOJIHbI, KOHBEKIIMIO, U3JTyUY€HUE, KOHJIEHCAIHIO,
KUIICHUE, IIJIABJICHUE, KPUCTAIUIM3ALHIO, JJIEKTPU3ALUIO TEJI, B3aUMOJIECHCTBUE MarHUTOB, JEHCTBUE MArHUTHOIO
I10JIs1 HA IIPOBOJIHUK C TOKOM, TEILUIOBOE JEHCTBUE TOKA, IEKTPOMArHUTHYIO HHIYKIUIO, OTPaKEHUE, IIPEIIOMIICHHUE,
JUCIIEPCUIO CBETA,

* HCIOJIb30BaTh (PU3NUECKHE MPUOOPHI U U3MEPUTEIbHBIE HHCTPYMEHTBI 111 U3MEPEHUS (PU3NUECKUX BEIUYUH:
paccTosAHMs, IPOMEKYTKA BPEMEHU, MacChl, CUJIbI, JaBJICHUS, TEMIIEPATYPHI, BIAXXHOCTb BO3AYyXa, JIEKTPUUECKUN
3apsl, CUJIa AJIEKTPUUYECKOTO TOKA, JIEKTPUUYECKOE HANIPSHKEHHE, AJIEKTPUYECKOE COITPOTUBIICHHE, paboTa U
MOITHOCTB AJIEKTPUUYECKOTO TOKA;

* TMPEJCTaBIATh PE3YNbTAThl U3MEPEHUI C TOMOILBIO Ta0IUI, TpadMKOB U BBIABIISITH HA 3TON OCHOBE
AMITUPUYECKUE 3aBUCUMOCTH: IIyTH OT BPEMEHU, CUJIbI YIIPYTOCTH OT yJIMHEHUS NIPYKUHBI, CUIIBI TPEHUS OT CUIIbI
HOPMAJILHOTO JaBJeHUs, epruoja KoieOaHuii rpy3a Ha MPY>KUHE OT MacChl Ipy3a U OT KECTKOCTH MPYKUHBI,
TEMIIEPATYPbI OCTHIBAIOILETO TEJIA OT BPEMEHU, CUJIbI TOKA OT HANPSIKEHUS HA YYaCTKE LIENH, YIiia OTPAKEHUS OT
yrja naJeHus CBETa, YIJia MPEJOMIICHUS OT YIJIa MaJIEHUs CBETA,

* BBIpAXKaTh PE3YJIbTAThl U3MEPEHUM U PACUETOB B €AMHHALIAX MEKTyHApOAHOU CUCTEMBI;



¢ INIPUBOAWTH IIPUMCPHI IIPAKTHYCCKOTI'O UCIIOJIBb30BAHUA CI)I/IBI/I‘IeCKI/IX 3HAHMHU O MCXaHHNYCCKUX, TCIIJIOBBIX,
QJICKTPOMATIHUTHBIX U KBAHTOBLIX SABJICHUAX.

Kpurepuu oneHuBanusi pador

O1neHKa OTBETOB yUalUXCsl

* Ormenka «5» CTaBUTHCS B TOM CIIy4ae, €CJIM YYaIllUiCs MOKa3bIBAET BEPHOE MOHUMaHNE (PU3UIECKOM CYIITHOCTH
paccMaTpUBaeMbIX SIBICHUA W 3aKOHOMEPHOCTEH, 3aKOHOB 1 TEOPHUH, a TaK e MPABUIILHOE OTPE/ICIICHIE
(bU3UYECKUX BEIMYWH, MX STUHUIL U CIOCOOOB M3MEPEHUS: TTPABUIILHO BBITTOTHICT YSPTEKH, CXEMBI M TPAPUKH;
CTPOUT OTBET I10

COOCTBEHHOMY TUTaHY, COIIPOBOXKIAET PacCKa3 COOCTBEHHBIMHU IIPUMEPAMH, YMEET IPUMEHAITH 3HAHUS B HOBOU
CUTYAIINH TIPH BHITIOJHEHUN MTPAKTUYECKHUX 3aJIJaHNI; MOKET YCTAHOBUTD CBSI3b MEKIY N3y4aeMbIM U paHee
W3YYCHHBIM MAaTEPHAJIOM T10 Kypcy (DU3UKH, a TAK)KE C MAaTEPHAIOM, YCBOCHHBIM TIPH U3yUYCHUH IPYTUX MPEIMETOB.
* Ormenka «4» CTaBUTHCS, €CITU OTBET YUCHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OIEHKY 5, HO JaH 0e3
UCIIOJIb30BAHUsI COOCTBEHHOTO TJIaHA, HOBBIX TPUMEPOB, O€3 MPUMEHEHU 3HAaHUI B HOBOM CUTyaIuu, 6e3
HCTIOJIb30BAHUSI CBSI3EU C paHeEe

M3YYEHHBIM MAaTEPUAJIOM M MaTepUajoM, YCBOSHHBIM MPU U3YUEHUU Jp. TPEAMETOB: €CIIN yUalUNCs JOMYCTUI OJTHY
OIIMOKY WK HE 00Jiee IBYX HEIOUETOB U MOKET UX UCIIPABUTH CAMOCTOATEIBLHO WA ¢ HEOOJBIIION MTOMOIIIBIO
YUUTEIIS.

* Ormenka «3» CTaBUTHCSI, €CITU yUAITUICS TPABUIILHO MOHUMAET (PU3UUECKYIO CYIITHOCTh pacCMaTpUBAEMBbIX
SIBJICHUIA W 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OTACIIbHBIC TTPOOEIIBI B YCBOSHUH BOIIPOCOB Kypca (U3HKH, HE
MPETSATCTBYIONTUE

TaTbHEHIIIEMY YCBOCHHUIO BOITPOCOB IMPOTPAMMHOTO MaTepHalia: yMEeT IPUMEHSTh TIOJTyICHHBIC 3HAHMS TIPU
PEIICHUH TPOCTHIX 33J1a4 C UCTIOIB30BAHIEM T'OTOBBIX (DOPMYJI, HO 3aTPYAHSICTCS TPH PEIICHUH 3a7a4, TPEOYIOMUX
npeoOpa3oBaHUsI HEKOTOPHIX

dbopmyi, nonycTii He O6oJiee 0HOU rpyOoi OIMOKU U IBYX HEJ0UETOB, HE O0Jiee 0THOM rpyOoi U 0AHOM HErpyOoit
omnOku, He 6oJiee 2-3 HerpyObIX OMMOOK, OHOM HETPYOOU OMMOKY U TPEX HEAOUETOB; JOMYCTUI 4-5 HEMOYETOB.
. OreHka «2» CTaBHUTCSI, €CITM yUYalTUHCS HE OBJIA/IeNT OCHOBHBIMU 3HAHHMSIMU U YMEHHSIMU B COOTBETCTBHH C
TpeOOBAHHSIMU TIPOTPAMMBI U JOITYCTHII OO0JIbIIIEe OMMMOOK U HEJOUETOB YeM HEOOXOIUMO JJIST OTICHKH «3».



* Ouenka «1» cTaBuTCS B TOM Clly4ae, €CJIM YYEHUK HE MOXKET OTBETUTh HU HAa OJIMH U3 MTOCTABJICHHBIX BOIIPOCOB.
OrneHKa KOHTPOJIBHBIX padoT

* OrueHka «5» cTaBUTCA 32 pabOTY, BBIIIOJIHEHHYIO TTOJTHOCTBIO 0€3 OIMUO0K U HEeJI0YETOB.
* OueHka «4» cTaBUTCA 32 pabOTy BBINIOJIHEHHYIO MTOJTHOCTBIO, HO TIPU HAJUYUU B HEH He OoJsiee oTHOM rpyOoi u
OJIHOM HEerpyOoi OIIMOKH U OJHOTO HeouETa, He OoJiee TPEX HeT0UETOB

Onenka «3» CTaBUTCS, €CJIM YYEHUK MMPAaBUIIBHO BBITIOJHUII HE MeHee 2/3 Bcell paboThl WK AOIYCTHII HE Ooliee
OJIHOM rpyOol OMMOKK U JBYX HEAOUETOB, HE OoJsiee OJIHOM Ipy0ol OmKMOKU U OHOU HETpyOoit omnOKu, HE OoJiee
TpeX HErpyObIX OMIMUOOK, OTHON HErpyOOl OMHUOKK | Tpex HEJOYETOB, IPU  Hamnuuu 4 - 5 HENOYETOB.

* OrmeHka «2» CTaBUTCS, €CIHM YUCIIO OITMOOK U HETOUYETOB MPEBBICHIIO HOPMY AJISI OIICHKH 3 WM TIPABUIIBHO
BBINIOJIHEHO MeHee 2/3 Bceil paboThl

* OuueHka «1» cTaBUTCS, €CJIM YUYEHUK COBCEM HE BBIIOJIHUI HU OJHOTO 3aJJaHMsl.

Ornenka 1abopaTOpHBIX padoT

* Ormenka «5» CTaBUTCA, €CITU YUAIIUIICs BBITOIHSAET PaboTy B MOJTHOM 00BEME C COOIOACHIEM HEOOXOTMMOM
MOCJIEIOBATEILHOCTH MTPOBEACHHUS OINBITOB M K3MEPEHUI; CAMOCTOATENFHO M PAllMOHATIBHO MOHTUPYET HEOOXOIMMOE
000pyZI0BaHUE; BCE OMBITHI MPOBOAUT B YCIOBUSIX M PEKUMAX, 00CCIICUMBAIONIUX MOTYyYEHUE MTPABUIBLHBIX
PE3YNIbTAaTOB M BHIBOJIOB; COOMIOaeT TpeOOBaHUS TPaBHJI O€30MIaCHOCTH TPYAQ; B OTYETE MPABHILHO U aKKypaTHO
BBITIOJTHSICT BCE 3aITUCH, TAOJIUIIbI, PUCYHKH, YEPTEKH, TpadKH, BEIYUCICHUS; TIPABUIHLHO BBITTOJIHSICT aHAIN3
IIOIPEITHOCTEN.
* Ormenka «4» CTaBUTCSI, €CIIHM BBITTOJHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLIO TOMYIIEHO ABa - TPU HEJI0UeTa, HE
0oJiee 0HOM HErpyOOM OMMOKHU M OJTHOTO HETOUYET
* OrmeHka «3» CTaBUTCS, €clid padoTa BHITIOJHEHA HE  IOJHOCTHIO, HO 00bEM BBIITOJTHCHHOW YaCTH TaKOB,
MO3BOJISIET TIOJYYUTh  MPABUIILHBIC PE3YIbTATHI Y BBIBOJIBI: €CJTH B XOJI€ MPOBEJICHUS OTBITA U U3MEPEHUN
OBLITM TOMYIIIEHBI OITHUOKH.



° OHeHKa «2» CTaBHUTCA, €CJIU pa60Ta BBIIIOJIHCHA HEC IIOJTHOCTBIO H 00BEM BBINOJIHEHHOM YacTH
pa6OTI)I HC ITO3BOJIACT CACIIATH ITPABHUJIBHBIX BHIBOJAOB: €CJIN OIIBITHI, U3MCPCHUA, BBIYUCIICHU, Ha6JII-O,ZIeHI/IH
IMPONU3BOINIIMCH HCITPABHUIIBHO.

° OHCHKa «I» CTaBHUTCA, CCIIN yanHHﬁCﬂ COBCCM HC BBIIIOJTHHJI pa60Ty.

Bo Bcex ClIy4asaX OLCHKA CHUKACTCA, CCIIN YUCHUK HC CO6J'II-OI[3.J'I TpC6OBaHH51 IIpaBUJI 0e301acHOCTH rpyaa.

DopMbI U CPEeICTBA KOHTPOJIA.

OCHOBHBIMHM METOJIaMU MTPOBEPKHU 3HAHUW U YMEHUH ydalIuxcs Mo (pU3UKe ABISIIOTCS YCTHBIA OMPOC, MUCbMEHHBIE U
nabopaTopHblie padoThl. K mucbMeHHBIM (popMaM KOHTPOJIS OTHOCATCA: (PU3NYECKHE TUKTAHTBI, CAMOCTOSATEIbHBIE U
KOHTPOJIbHBIE pabOThI, TeCThl. OCHOBHBIE BUbI IPOBEPKHU 3HAHUN — TEKyIIas U UToronas. Tekyias nmpoBepka
IIPOBOJUTCS CUCTEMAaTUYECKU U3 YPOKa B YPOK, a UTOTOBAsk — IO 3aBEPILICHUH TEMBI (pa3jienia), KOJIbHOTO Kypca

HNuTepHeT-pecypcesl

1. XKwusas pusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

9. ¥Ypoku ¢usuku ¢ ucnonb3oBanuem Mutepnera. http://www.phizinter.chat.ru/

2. ®wusuka.ru. http://www.fizika.ru/

3. ®usuka: KOJUIEKIHs OMbITOB. http://experiment.edu.ru/

4. dusuka: SIEKTPOHHAS KOJUIEKIIKs OMbITOB. http://www.school.edu.ru/projects/physicexp



KanennapHo-TemaTHueckoe miaHupOBaHNE

no ¢usuke B 10-11 Kimacce cocraBieHo ¢ yueToM pabodeii mporpaMMbl BOCITUTaHUS .BocUTaTEIBHBIN MOTSHITHAI
JAaHHOTO y4eOHOTo MpeIMeTa 00eCIeunBaeT PeaTu3alliio CIeIyIOINX IEIeBBIX TPHOPUTETOB BOCITUTAHHMS
oOyuaromuxcs OOO:

* Pa3BuTHE IICHHOCTHOT'O OTHOIICHHSI K 3HAHHSM KaK HHTEIICKTyalIbHOMY pecypcy, obecreunBaronemMy oyayiiee
4eIIOBEKa, KaK Pe3yJbTaT KPOIOTINBOTO, HO YBIEKATEIHHOTO TPY/Ia.

* BocnuTtanue akkypaTHOCTH U BHUMATEIbHOCTH, ((OPMUPOBAHNE Y YUEHUKOB HABBIKOB CAMOKOHTPOJIS

* BocnuTtanue 1IeHHOCTHOTO OTHOIICHUS K TOCTHKEHUSM POCCHMCKUX YIEHBIX ~(PU3UKOB

* BocnuTtanus Takux KadyecTB: KOJUICKTUBH3MA, YBOKCHHS K CTAPIIUM, B3aUMOTIOMOIITh, OT3BIBUNBOCTb,
BEKIIUBOCTh

* Bocnuranue KpUTHYHOCTH, KPEATUBHOCTH MBIILIJIEHUS
* Bocnuranue TBOPYECKON aKTUBHOCTH IIPU BBITIOJHEHUH YITPAKHEHUN

®dwusuka 10 kmacc (68 yacoB —2 yaca B HefleNt0, 34 yueOHbIC HEIEIH )

Ne Tema ypoka Jdomamnee Hara
paszaena 3ajaHue NPOBeICHUs
/ypoka
P ILinan dDakT
1/1 Wuctpykrax Th Ha ypokax ¢u3nuku (BBOJIHBIN) Bsenenne

®u3KKa U €CTECTBEHHO — HAYYHBIM METO/| IIO3HAHUS

Pa3nen 1. Mexanuka (26 yacoB)
Kunemaruka (8 yacoB)

1/2 MexaHnuecKoe IBIKEHUE CUCTEMBI OTCUETA §1
PasnmnuyHbIe clIOCOOBI OIMCAaHMS MEXAHNYECKOTO IBHKEHUS




«M3mMepeHne )KeCTKOCTU IPY>KUHBIY)

1/3 IIepememenue. Tpaekropus, yTs .PaBHOMEpHOE NPAMOIUHENHOE §3,4
nBuxkeHne. CKopocTb. YpaBHEHUE JBUKCHHUS

1/4 Cpennsisi ckopocTb. MrHOBeHHast CKOpocTh. [ paduku npsimonuueiinoro | §8

paBHOMEpHOTO IBHXeHUs. Pemenue 3aaay.

1/5 Yckopenue. JIBUKeHUE ¢ MOCTOSHHBIM YCKOPEHUEM. §9, 10

1/6 CBobOogHoe nagenue Tei. JIBmKeHne Tena, OpomeHHoro mog yraiom k- | §13
rOpHU30HTY*

1.7 JlabopaTopnasi pabora Nel»lI3yueHue ABM>KEHNUs Tesa, OpOLLIEHHOTO
TOPU30HTAIEHOY

1/8 PaBHOMEpHOE ABMXKEHUE TOUKH MO OKPYKHOCTH. KnHemaruka §15, 16
abCOIOTHO TBEPJIOTO Tea.

1.9 KonTtpoabsnas padora Nel mo teme «Kmnemarnkay.

JInnamuka (9 4acon)

1/10 [Tepsiii 3akoH HproToHA. §18-20
HNuepuunansHbie
CUCTEMBI OTCUETA.

1/11 Cuna. Macca. Bropoiizakon HeroToHa. §20, 21

1/12 Tpernii 3akoH HeroToHAa. §24
[Tpuniun oTHOcHTeNbHOCTH ["anues.

1/13 Cuuibl B ipupoge. Cuiibl TSKECTH. §27, 28
Cuita BCeMHPHOTO TSTOTEHUS. 3aKOH BCEMHPHOTO TATOTEHHUSI.

1/14 ITepBUYHBII MHCTPYKTAX IO OXpaHe TpyAa Ha paboueM MecTe. §17, 19, P.Nel89,
JlabopaTopHas padoraNe2 «/3yueHne IBMKEHUS TeJa 1O 188
OKPY>KHOCTH IO/ IGMCTBUEM CUJIBI TSXKECTU M YIIPYTOCTH

1/15 Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocts. Ileperpysku. §33, 34

1/16 Cuna ynpyroctu. 3akoH ['yka. JlabopaTopHasi pa6ora Ne3 §34




1.17 Cunsl Tpenus. Jlaboparopnas padora Ne4 « Mzmepenue §36
Kod(puImenTa TpeHMs CKOJIBKCHH
1/18 KoutpoabHas padora Ne 2 mo teme «[uHamuka.
3akoHbI coxpaHeHus1 B MexaHuke (7 yacoB).Craruka(l4). F'uapomexanuka (14)
1/19 AHanm3 KOHTPOJIbHOU paboThl. UMimysibc MaTepuanbHol Touku. dpyras | §38
(dbopMynrpoBka BToporo 3akoHa HproToHa. 3akOH coXpaHeHus
UMITyJIbCa. PEakTHBHOE TBUKCHHE.
1/20 | Perienue 3a1a4 Ha MPUMEHEHHE 3aKOHA COXPAHEHHSI HMITYJIbCA.
Peaxmuenvie 0gucamenu. Ycnexu 6 océoenuu Kocmuuecko2o
npocmpancmea ™
1/21 Pa6ota cunbl. MomHocts. KoadduimeHnT nosie3Horo neicTBus [140.
MeXaHH3Ma
1/22 Mexannueckas sHeprus. Kunernueckas sHeprus. §41
1/23 | PaboTa cuibl TsSHKECTH U yripyroctu. [lotennnansHas sueprust. 3akon  (§43, 44, 45
COXPAHCHHUS YHEPTUH B MEXaHHKE.
1/24 | [IpakTUKyM I10 PELICHUIO 3a]1a4 110 TeME 1147
«3aKOHBI COXPAHCHHUS YHEPTHUHU B MEXAHHUKE.
AOCOJIFOTHO yIpyroe U abCOJIFOTHO HEYNPYToe coyaapeHue Ten™
1/25 | KoutpoabHas pagora Ne3 mo teme «/Iunamuka. 3aKoHbI
COXpaHeHHs B MeXaHHUKe)
1.26 PaBHOBecue Ter. I151
1.27 JlaBneHue, yciaOBHE paBHOBECHUS KUIAKOCTH 153
Pa3nes 2. Moaexkyaspaas ¢pusuka (194)
OcnoBoIMKT(8uacoB).
B3aumHoe npeBpamenue ;xkujakocreii u ra3zon.(14). dKugkocru u
TBepAble TeJia (24)
2/28 Ocnosuebie nonoxxeanss MKT u ux onbsiTHBIe 000CHOBaHUsA. Pasmepsr  [§56
MOJICKYIT .
2129 .bpoyHoBckoe nBukenue. Cuibl B3auMmoaencTsus Mosiekyn. Ctpoenue §58, 59
ra3000pa3HbIX, KUIKUX U TBEPIBIX TEI.




2/30  |OcnoBHoe ypaBuenne MKT. § 60
2/31 Temneparypa u TerioBoe paBHoBecue. Onpenenenue temneparypel.  § 62, 63
OHeprust TeIOBOr0 ABHKEHHSI MOJICKYJI.
2132 YpaBHEHHE COCTOSIHHS MICAJILHOTO Ta3a. §66
2/33 | I'a30BbIE 3aKOHBI. § 68
2.34 | JIabopaTopHas padora Ne5 «IkcnepeMeHTAIbLHAS MPOBEPKa
3akoHa I'eii- JTIroccaka»
2/35  |[Hacsimienssiii map. [laBieHre HaChILICHHOTO mapa. BraxHocts Bo3ayxa [§71-73
2/36  (CBOWCTBO KHIKOCTH, IOBEPXHOCTHOE HATSIKCHUE. §75
2/37  [Kpucrammuueckue U aMopdHbIe Teja §78
2/38 | KoutpoJbHasi pagora Ne 4 mo teme «OcuoBoi MKT» [ToBT. §56-78
OcHoBBI TEpMOAMHAMUKH (8 YacoB)
3/39 Buytpennss sHeprus. Pabota B TepMoIuHaAMUKe. §79-80
3/40 da3oBble nepexobl. Y paBHEHUE TEIUIOBOro OanaHca §82
3/41 I1epBblif 3ak0H TepMoanHaMUKU. [IpMeHeHe nepBoro 3aKoHa §84.
TEPMOJMHAMHKH K U30TPOIIECCAM. .
3142 Heo6paTuMocTh TEIIOBBIX MporieccoB. Bropoii 3akoH §87
TEPMOJIMHAMHUKH
3/43 Bropoii 3akon TepmoanHaMuku. TemtoBeie mammssl. [{uki Kapho. §88
[Tpunimn geicteust u K111 TennoBeIX nBUrarenei.
3/44 Pemenue 3amau mo temMe «TenmoBele MAIlIMHBD). DKOJIOTHUYECKUE §89
Ipo6JIeMBbI HCIIOIB30BaHUS TEIJIOBBIX MAIlIMH.
3/45  [poBepounasi pagora no reme «OCHOBBI TEPMOTUHAMUKI
3/46 KounrposabHnasi pagora Ne 5 mo Teme

«OCHOBBI TCPMOIMHAMHUKH.




Paznen 4. OCHOBBI 2JIEKTPOAHHAMHUKH ( 4aCOB)
DaekrpocraTuka (9 yacos)

A4/AT |. DnekTpuUecKuil 3apsa. DIEeKTpU3aHIATE]. 3aKOH COXpaHEHHUS §90
RIIEKTPUYECKOTO 3aps/a.

4/48 | 3akon Kymona. Pemenue 3amau §91

4/49 | Dnexrpuueckoe mose. HanpsnkeHHOCTH 3JEKTPUYECKOTO TIOJIS. §94, 95

4/50 | Ilone ToyeyHOTO 3apsiia U 3apsHKeHHOTo iapa. [TpuHIun §96
CYyNEPNO3UIIUU TTOJIEH.

4/51 | IloTeHnManbHas SHEPTUS 3aPHKECHHOTO Tejla B OJJHOPOIHOM §99, 100
AJIEKTPOCTATUYECKOM 1oJie .JloTeHnan 31eKTpoCTaTUYeCKOro OISl U
Pa3HOCTh MOTEHLIMAJIOB.

4/52 | CBsA3b MEXKy HAMPSKEHHOCTHIO AJIEKTPOCTATHIECCKOTO MMOJIST U §101
Pa3HOCTHIO TIOTEHIINATIOB.

4/53 | DnekrpoemkocTh. [Tnmockuii koHaeHCaTOp. CoeuHEHHE §103, 104
KOHJICHCAaTOPOB. DHEPTHS 3apsSHKEHHOTO KOH/IEHCATOPA. .

4/54 | Pemenwue 3a1a4 o reme «IloreHruanbHast sHeprus. Pa3nocts §57-68, 3amaum B
MOTEHIHAJIOB)» TeTpagn

4/55 | KontpoabHasi padora Ne 6 «JiIeKTpoCTATHKAY.
Paznen S 3akoHbl NOCTOSIHHOTO TOKA(94).

5/56 | Dnexrpuueckuii Tok. Cuia Toka. 3akoH OMa JiIst y4acTKa IeMH. §106-107
CornpoTuBIIeHHE.

5/57 | DnekTpuyeckue HenH , MOCIe0BATEIbHOS U MapalIeIbHOS §108
COEMHEHHUE NPOBOIHUKOB.

5/58 | JIadopaTopuasi padora Ne6 «IlocienoBarenbHoe U napasienasnoe (§108
coeJMHeHHE MPOBOJTHUKOB)»

5/59 | Pemenue 3a1a4 mo reme «IlocienoBaresibHOe U MAPALIEIBLHOE

COCAUHCHHUE MPOBOJIHUKOB)




5/60 | PaGoTa ¥ MOIIHOCTH ITOCTOSSHHOT'O TOKA §110

5/61 | DnekrpoaBmxkymas cuia. 3akon OMa [UIst IOJIHOM LIEMH. §111-112

5.62 | JIabopaTopuasi padoraNe7 «3mepenune I/C u BHyTpeHHEr0
CONPOTHBJICHHS HCTOYHUKA

5/63 | Perenne 3aa4 mo TemMe »3aKOHBI MOCTOSIHHOTO TOKa»

5.64 | KontpoJbHas pa6ora Ne7 «3aKOHbBI IOCTOSTHHOTO TOKA»

Paznen 6. djeKkTpu4yecKuii TOK B pa3JIMYHbIX cpeaax 44

6.65 | DiekTpuyeckas MPOBOIMMOCTb PA3JIMYHBIX BEIIECTB. DJICKTPOHHAS §114-115
IPOBOJIMMOCTH METAJIJIOB.

6.66 | DiexTpuyeckuil TOK B oynpoBogHukax. CoOcTBeHHas U npuMecHas [§116
IPOBOANMOCTb

6.67 | DiexTpu4ecKuil TOK B BaKKyMe. DJIEKTPOHHO —IIyueBbIe TPYOKH §118, 120
DnekTprudeckuit Tok B razax. CaMOCTOSTENbHBINA 1 HECAMOCTOSTEIbHBIN
paspsn

6.68 | DiexTpuYecKuil TOK B )KUAKOCTSAX. 3aKOHBI AJIEKTPOIIH3a. §119




KanengapHo-treMaTuyeckoe IjiaHMpoOBaHHe
®dusuka 11 kiaacc (66 yacoB — 2 yaca B HeJeM10, 33 yueOHbIE He/leJIH)

Ne Tema ypoka Jdomamnee Hara
pa3jiena 3ajlaHue NpoBe/eHUs
/ypoka
yp Iliian dakrt
Pazneal. DakrpoaunamMuka
MarduTHoe noJie. DJIeKTPOMATHUTHAs HHAYKIHA. 104
1/1 MaruutHoe none. Uuaykuust marautHoro noss .Cuna Ammepa §1-2
1/2 Jlao. padora Nel «HaGmroneHue 1elicTBH MarHUTHOTO TTOJIS
1/3 JelficTBe MarHUTHOTO NOJIA HA ABWXKYILYtocs yactuly. Cuia Jlopenua | § 4
1/4 Pemenne 3anau no teme «Cuibl Amnepa. Cuiibl Jlopenna»
1/5 MarsuTHbIE CBOMCTBA BEIECTBA §6
1/6 MarauTHbIi NOTOK. DJIEKTPOMAarHUTHAsI UHIYKIUS. 3aKOH §7-8
AJIEKTPOMATHUTHON UHAYKITUU
17 JlabopaTopHasi pabora Ne2 « M3yueHue siBIeHUN 2JIEKTPOMarHuTHOW | §8
WHTYKITHH)
1/8 Camounnaykuusa. MHAYKTUBHOCTb. DHEPrUsl MATHUTHOTO IOJI TOKA §11
1/9 [IpakTUKyM 1O pelIeHHIO 33]1a4 o TeMe «MarHuTHoe moJie. mi-11
DNEeKTPOMAarHUTHAST WHIYKIIHS
1/10 KonTpoabsHnas padoraNel mo remam «MarHurHoe mnoJie»,
«JIEKTPOMArHUTHASI HHAYKIHSI».
Pasnen 2. KosieOanus u BosiHbI (1349)
Mexanuueckue Kojieoanust (3 4)
2/11  |CBoOoanbIe KoeOanus. ["TapMOHUYECKHE KOJIeOaHN. §13-14
2/12  PBaryxaromue U BbIHYXICHHbIE KojeOanus. Pezonanc §15




2/13  [ladopartopHas padora Ne3 «Omnpenenenne yCKOpEeHUs CBOOOIHOTO
MaaCHUA MpU MOMOIIH MadTHHUKA»»

DJIeKTPOMArHUTHbIE KoJle0anus. 44

2/14  (CBoOOMAHBIC DIIEKTpOMArHUTHBIC KoeOanus. KonebaTenbHbIid KOHTYP. §17,19
dopmyna Tomcona

2/15  [[lepeMeHHBII AMEKTpUUIECKUi TOK. Pe3ncrop B 1ienu nepeMeHHoro Toka | §21-22
KOHI[CHC&TOP M KaTyllKa UHAYKTUBHOCTH B LICIIK ICPEMCHHOI'O TOKA

2/16  |Pe30HAHC B ICKTPUUYESCKON LIETTH §23

2/17  |Pemenue 3amad 1o TeMe «DIEKTPOMArHUTHBIE KOIEOaHHS 20

MexannuecKkue BOJIHBI 34

2/18  Bomnbl. CBOICTBA BOJH, OCHOBHBIC XapaKTEPUCTHKH §29
2/19  [3BBYKOBBIC BOJHEI. §31, 32
2/20  Uutepdepenums, nudpaxius 1 NOIAPU3AIUST MEXaHTISCKIX BOJH §33

3HeKTp0MaFHI/ITHLIe BOJIHBI 34

2/21  [DneKTpOMarHWTHOE IMoJie . DIEeKTPOMarHuTHas BoiHa.CBOWCTBA §35, 39
RIIEKTPOMArHUTHBIX BOJIH
2/22  |Pa3BuTHe cpeACTB cBs3U. PenieHue 3aqau. §42

2/23  |KoutpoabHasi padora Ne 2 mo teme «Kojiedanusi ¥ BOJTHBI»

Pa3nes 3. OnTuka. CBeToBble BOIHBL. JJIEMEHTHI TEOPUH OTHOCHTEJIBLHOCTH. M31ydyeHue u ciekTpol 154

3/24 (OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKHU §44, 45, 47

3/25  (OcHOBHBIE 3aKOHBI T€OMETPUUECKOI ONTHKH §45, 46




3/26  [[lomHOE oTpakeHHE cBeTa. Pemenue 3aqay. §48, 49
3/27  Ulunzpl. @opmyIa TOHKOM JTUH3BI. §50, 51
3/28  |Pemenue 3amad o teme «JIuH3b1. DOpMYyIIa TOHKOM JTHH3BI.» §52
3/29  JL.P Ned «DKcniepuMeHTaIbHOE H3MEPEHUE TIOKA3aTelsl IPEIOMIICHUS
CTEKJIa»
3/30  VJL.P. NeS « OnpezneneHue onTUYECKON CHUIIBI i (POKYCHOTO PACCTOSTHUS
COOMpAFOIICH JTHH3BD)
3/31  lucnepcus cBera. IHTepdepeHIHs. §53, 54
3/32  |ludpakuus ceera. JJudpakiimonnas pemerka §56, 58
3/33 JL.P.Ne6 «3mepenue JTMHbI CBETOBOM BOJTHBI»
3/34  [lomepeuHocTs cBeTOBBIX BOMH. [lonspusanus cBera. Pemenne 3anayq. §59, 60
3/35  [DneMeHTHI TeOpUH OTHOCHTEIHLHOCTH, TOCTYJIaThl DUHIITCHHA §62,63
3/36  [DneMeHTHI peNITUBUCTKOW TUHAMUKA §64, 65
3/37  |M3mydeHue U CHEKTPHI IKAJIA JIEKTPOMATHUTHBIX H3ITydeHHH §66, 68
3/38  [KoutpouabHasi padoraNe3 no teme «OnTuka»
Paznend. KpanroBasi pusuka.(254)
CBeTOBbI€ KBAHTBI.(44)
3/39  [Bakonsl poTodrddexra §69
3/40  |®otoHnbl. KapIycKyasspHO- BOJTHOBOM JTyaaH3M. §71
3/41  |Pemrenue 3amad Ha 3aKOHBI (HOTOIPPeEeKTa §73




3/42

[TpoBepounas paboTa 1mo Teme « 3akoHbI PoTo3hDHexTar

AToMHas pu3uKa 44

3/43 Ctpoenue aromoB. OmnbIThl Pesepdopna. §74
3/44  |KBanToBble ocTynatel bopa. Mozaens aroma Bomopoaa mo bopy. §75
3/45  |Pemenue 3amad o TemMe «ATOMHast PU3NKA» §77
3/46  [KouTtpoJubHas padoTaNed mo Teme « AToMHasi pu3uKa»

Du3nkKa aTOMHOI0 AApa .JjieMeHTapHble YacTuubl ( 154)
3/47 CTpoeHue aTOMHOTO sijipa. SInepHble CUJIbL. §78
3/48  [DHeprus CBsI3M aTOMHBIX sjep. Pemenue 3ama4y §80, 81
3/49  |PagnoakTUBHOCTH .BHIIBI paIMOaKTUBHOTO M3TYICHHS §82, 83
3/50  [BakoHBI pagHOaKTUBHOTO pacnaaa. [lepwos momypacmana. §84
3/51 Pemienue 3a1au «3akoH paJuOaKTUBHOTO pacrajga §85
3/52 | DkcnepuMeHTanbHbIE METObl PErHCTPALIUH 3aPSKEHHBIX YaCTHII §86
3/53  VL.P.Ne7 « M3y4eHne TPEKOB 3apsHKEHHBIX YaCTHI] TI0 TOTOBBIM

gepTeKaAM»
3/54  |FckyccTBEeHHAS PaIMOAKTUBHOCTD. SIIepHbBIC pEeaKIlnH. §87
3/55  [lenenue sinep ypaHna. LlemHast peakuus geneHus. SIaepHbIil peakTop. §88, 89
3/56  [Tepmosinepubie peakuun. [IpuMeHeHne SASPHON SHEPTUN §90, 92




3/57  |Pemienue 3a71a4 1o TeMe «S1aepHbIe peaKum §91
3/58  [Pemenue 3amad o Teme «KBantoBas puzuka
3/59  |KoutpoabHasi padoraNeS mo reme «KBanToBasi puznka»
3.60  [Tpu sTana B pa3BUTHU (HU3UKU DJIEMEHTAPHBIX YaCTHII §95
3/61  [OTKpbITHE TO3UTPOHA . AHTHYACTHIIBL.
Pa3nea 4. ActpoHomus
4.62 ConHeyHas cuctema §100, 101
4,63 CoJHIIE U 3BE3bI §102, 103, 105
4.64  |Ctpoenue Bcenennoit §106, 107
65-66 [Pemenue 3amad Ha moBTOpeHue. Exnnas ¢pusndeckas KapTuHa MHpa.







