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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpEAHEro o0Iero oopazoBaHus pazpaboTaHa Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTelbHOM IPOrpPaMMBI,
npezncrasieHubix B ®I'OC COO, a takxke ¢ yu€rom ¢enepanpHoii paboueil mporpaMMbl BOCIUTAHUSA U
KOHIIETIINH MpenogaBaHus yueoHoro npeamera «Du3uka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
Ddenepanun, peaan3yoLUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copneprkanue mporpamMMbl 1o (GpU3MKe HAINPaBICHO HA (POPMUPOBAHUE €CTECTBEHHOHAYYHOH KapTHHbI
mupa oOyuatommxcst 10-11 kiaccoB npu o0ydeHun ux Qusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO moaxona. IIporpamma mo ¢usuke coorBerctByeT TpedboBanmsiv PIOC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM U METAIIPEIMETHBIM pe3yiIbTaTaM 00y4YeHHUs, a TAK)KE YUUTHIBAET
HEOOXOIMMOCTh peanu3alMi MEKIPEIMETHBIX CBA3eH (QU3MKHM C €CTECTBEHHOHAYyYHBIMH Y4€OHBIMU
npeaMmeramMu. B Hell onpenensroTcs OCHOBHBIE IIENM W3y4eHHs (U3UKM Ha YPOBHE CpeIHEro oOmiero
o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHUS Kypca (H3UKH: JIHYHOCTHBIC, METaIlpeIMETHEIC,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

* IUIAHHPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PU3uKU Ha 6a30BOM YPOBHE, B TOM UHCIIC TIPEAMETHBIC

pe3yJIbTaThl 110 rojiaM 00yueHus;

* cozepkaHue yueOHoro npenmMera «du3uka» 1o rogam ooydeHusl.

®du3nka Kak HayKa 0 Hanbosee 00ImMuX 3aKOHAaX MPHUPOJIBI, BRICTYIIAs B KQUeCTBE yUeOHOTO MpeIMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIHN BKJIAJ] B CUCTEMY 3HaHUU 00 okpyxaromeMm mupe. LIIkonbHbIH Kype GU3MKH -
CHCTEMOO0Opa3yoIuil Ul €CTeCTBEHHO-HAYYHBIX Y4EOHBIX HPEIMETOB, MOCKOIbKY (U3UYECKUE 3aKOHBI
JekaT B OCHOBE IPOLIECCOB U SBJICHMH, M3ydaeMbIX XUMHeEH, Ouonorued, ¢usmdeckoil reorpadueil u
acTpoHoMued. Mcnonb30oBaHME M aKTUBHOE NpUMEHEHHE (M3MYECKUX 3HAHUN ONpEeeNseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUN B cepe dHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, MOJIY4YECHHUS
HOBBIX MaTEepHAJIOB C 3aJJaHHBIMM CBOMCTBaMHU U JApYyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHOHAYYHOU KapTHHBI MHpa 00ydaromuxcs, B (GOPMUPOBAHUE YMEHUN NMPUMEHAThH
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBy Kkypca pu3uKu 71 ypOBHSI CpeHEro OO0IIero o0pa3oBaHUs MOJOXKEH Psii HIEH, KOTOphIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BCeX pa3AesioB PU3MKH, BKIIOUAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuzayuu. B coOTBEeTCTBUM ¢ Hell Marepuasl Kypca QU3UKHM OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Begymum B Kypce sBisiercss popMupoBaHUe MPEACTaBICHUH O CTPYKTYPHBIX YPOBHSAX
MaTEpUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeanonaraeT UCIojib30BaHUE TYMaHUTAPHOTO MOTEHIIMAja
¢u3nyecKkoil HayKH, OCMBICIEHHE CBS3U pa3BUTUS (QU3UKA C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3MKU MpeanonaraeT 3HAKOMCTBO C IIMPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJOTHUYECKUX MPUII0KEHUN N3yUYE€HHBIX TEOPHl U 3aKOHOB.

Hoes skonocuzayuu peannsyeTcsl MOCPEICTBOM BBEACHUS 3JEMEHTOB COJIEp)KaHUs, MOCBAIIEHHBIX
9KOJIOTUYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pPa3BUTHEM TEXHUKH U TEXHOJIOTHH, a
Takxke 00CyKAeHUs MPoOIeM pallMOHATBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHUECKOM O€301MacHOCTH.

CrepxHEBBIMU dJIEMEHTaMU Kypca (GU3UKHA Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHUsl SIBISIOTCS
dusnueckue Teopun (HGopMHpPOBAHHE MPEACTABICHUN O CTPYKType MOCTPOSHUsT (PU3MUECKON TeOpHH,
ponu (QyHIaMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSIX O MPUPOAE,
TpaHUIaX MPUMEHUMOCTH TEOPUH, [T OTIMCAHKSI €CTECTBEHHO-HAYYHBIX SIBJICHUN M MTPOIECCOB).

CHUCTEeMHO-IESITeTbHOCTHBIN TMOMX0A B Kypce (M3MKH peanu3yeTcs NpexkIe BCEro 3a CYET
OpraHM3aIi JKCIEPUMEHTATBHON JesaTeNbHOCTH oOydarommxcsa. [lns 6a30Boro ypoBHS Kypca



¢U3MKH - 3TO UCHOJNB30BAHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX JSKCIECPUMEHTOB H
1abopaTOpHBIX PaboT, KOTOPHIE B IIporpamMme 1o (Gpu3nke 0ObeTMHEHBI B OOITUH CIIMCOK YUEHUYECKHUX
MpakTHYeCKUX paboT. BriaeneHue B ykazaHHOM MepedyHe JIabOpaTOPHBIX pabdOT, MPOBOJUMBIX JUIS
KOHTPOJSI W OIEHKH, OCYIIECTBISIETCS YYacTHUKaMU 00pa30BaTENbHOTO Tpolecca HUCXOAs U3
0c0oOEHHOCTEH MIaHUPOBaHUS U OCHameHus kabuHeta (usuku. [Ipu sTOM oOecrieunBaeTcsi OBIaICHNE
Oo0y4JaloIMMHUCS YMEHUSMU TPOBOJAUTH KOCBEHHBIE W3MEPEHHs, HCCIEIOBaHUS 3aBUCUMOCTEH
(bu3nYeCKUX BEIMYMH U IOCTAHOBKY OMBITOB IO IIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yIENs€TCsl PELIEHHUI0 pacu€THBIX M KaueCTBEHHBIX 3ajad. Ilpu stom s
pacy€THBIX 3a/Ja4 TPUOPUTETOM SBISIFOTCA 33Ja4d C SBHO 3aJaHHOM (DU3NYECKOH MOJIENbIO,
MO3BOJIAIONIME MPUMEHSATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelnia Kypca, Tak
U WUHTETpUpYys 3HAHUS W3 pa3HbIX pa3fenoB. [lis KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCSA
3aJaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3MUYECKUX SIBICHHH M TPOIIECCOB B OKPY)KAIOLICH >KU3HH,
TpeOyromue BeIoopa (Gu3ndeckoii MOICIH IS CUTYaI|H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu GI'OC COO k maTepuanbHO-TEXHHUUECKOMY 00€CIeUeHHIO
yueOHOro mpoiiecca 0a30BbIii YpOBEeHb Kypca (M3HKH HA YpOBHE CPEAHEr0 00Iero oO0pa3oBaHHS
JOJDKEH M3y4aTbCsl B YCIOBHAX MPEAMETHOTO KabWHeTa (PM3MKH WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHEeTa IMPeMETOB €CTECTBEHHO-HAYYHOT O IIMKIA. B kabuHeTe GU3nKu JOIKHO OBITH HEOOXOIMMOe
nabopatopHoe 00OpyIOBaHUE JJSl BBHIMOJIHEHHUS YKA3aHHBIX B MPOrpaMMme Mo (U3MKE YUEHUYECKUX
MPAKTUYECKHUX padOT U IEMOHCTPAIMOHHOE 000pYIOBaHHE.

JleMOHCTpallMOHHOE 000pyAOBaHNE (OPMHUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIBHOM
JOCTAaTOYHOCTH M OOECIIEYMBAET TMOCTAHOBKY INEPEUUCICHHBIX B MPOrpaMMe M0 (HU3UKE KIFOUEBBIX
JEMOHCTpAallMi  JJi1 HCCIEAOBAaHUS HM3yYaeMBIX SIBICHMA M MPOLECCOB, OSMIHUPUYECKUX H
byHIaMEHTalIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlaGoparopHoe 000pyAOBaHME NJsl YUEHHUYECKUX IMPAKTHUYECKHX padoT (GopmHupyeTcs B BUIAE
TEMaTHYECKUX KOMIUIEKTOB M 00€CIedrBaeTCsl B pacuéTe OHOr0 KOMIUIEKTa Ha JBYX OOYy4aroluXcCsl.
TemaTnueckue KOMIUIEKTHI JIaOOpPaTOPHOIO OOOPYAOBAaHHUS JIOJDKHBI  OBITh  IOCTPOEHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TakkKe KOMIBIOTEPHBIX
WU3MEPUTEIIBHBIX CUCTEM B BUJIE ITU(MPOBBIX JTaOOpaTOpUid.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUSI (PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:

* (QopmupoBaHUE MHTEpECAa U CTPEMJICHHsI OOYYarOIIMXCS K HAYYHOMY HM3YYEHHIO MPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
* pa3BUTHE TMPEJCTaBICHHMM O HAYYyHOM METOJe TMO3HaHWiA U  (OpMHUpPOBaHHE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBIICHUSM;

* (QopmMHupOBaHME HAYYHOTO MHPOBO33PEHHUSI KakK pe3yjabTaTa H3Y4YEHHs] OCHOB CTPOEHUS
Matepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

* (QopmupoBaHue yMEHHMH OOBSCHATH SBJIEHUS C MCIOJNb30BaHHEM (GU3NYECKUX 3HAHUN U
HAyYHBIX JI0KA3aTeIbCTB;

* (opMupoBaHHE MPECTABICHUNA O POIM (PU3UKM I Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.
JlocTHKeHHe ATHUX Lieel o0ecreurBaeTcsl pelieHueM CIeIYyIONMX 3a7ay B Mpolecce U3yYeHHs
Kypca (pU3UKU Ha YPOBHE CPETHEro O0IIero 00pa3oBaHus:
*  TpHOOpPETEeHHE CHUCTEMBI 3HAHWUK 00 OoO0muUX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKJIIOYAsh MEXAaHUKY, MOJIEKYISAPHYIO (HU3UKY, 3JIEKTPOJAMHAMHKY, KBAHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPU3UKY;

* (QopmupoBaHuE yMEHUU MPUMEHITh TEOPETUYECKUE 3HAHUA ISl OOBSICHEHUS (PUINYECKUX
SIBIIGHUI B IPUPOJIE U JIJIsl PUHATHUS PAKTUUECKUX PEIICHUN B MOBCEAHEBHON KU3HMU;

* OCBOEHHE CHOCOOOB pEIICHHs Pa3IMYHBIX 33Jjad C SBHO 3aJaHHON (U3MUECKON MOJEINBIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE CO3JaHue (PU3MUECKOM MOIENH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;



° IIOHUMAaHUEC (1)I/I3I/I‘-IGCKI/IX OCHOB U MNPHUHIOUIIOB HeﬁCTBHH TEXHUYCCKUX yCTpOﬁCTB u
TEXHOJIOTHYECKHX IPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

* OBJIQJICHHEC METOJaMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS (PHUINICCKUX
OKCIICPUMCHTOB, aHajin3a W HHTCPIIPpCTAllUN I/IH(i)OpMaI_II/II/I, OIpeaciICHUA AOCTOBCPHOCTHU
MOJIY4€HHOTO Pe3yJIbTara;

* CO3JlaHUC YCJIOBHHM IS Pa3BUTHS YMEHUW IPOCKTHO-HUCCIICI0BATEILCKON, TBOPYCCKOM
JCSATCIILHOCTH.

Ha usyuenue usuku (6a30BbIl ypOBEHB) HA YPOBHE CPEIHETO OOIIETO OOPA30BAHMS OTBOIUTCS

136 gacos: B 10 kitacce - 68 yacoB (2 "aca B Henento), B 11 kimacce - 68 gacoB (2 yaca B HEZETIO).

[IpennaraeMeiii B mporpamMme 1o (U3HMKE IEPeYeHb JIA0OPATOPHBIX W MPAKTHYECKHX pPadoT

SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTENb JIeJacT BHIOOP MPOBEACHHS Ja0OPATOPHBIX PadOT M OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCS.

COJEPKAHUE OBYYEHUSA

10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®du3uka - Hayka o npupoae. Haydnbsie MeToabI IO3HAHUA OKPY’KAIOIIEro Mupa. Posip skciepuMenTa u
TEOPHH B MIPOIIECCE TIO3HAHUS MIPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (pu3nueckux sBiIeHUA U rnpoueccoB. Hayunbsle rumore3pl. OU3nUecKue 3aKOHbI U
Teopuu. I'paHn1Ibl NPUMEHUMOCTHU (PU3UYECKUX 3aKOHOB. [IprHIINIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GopMHpOBaHMM COBPEMEHHOW HAay4yHOH KapTHHBI MUpPA, B MPAKTUYECKOU
JeATEIbHOCTH JIFOIEH.

Llemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIKEeHHs. Cucrema OTCUETA.
Tpaexropus.

[TepemernieHne, cKOpocTh (CpeaHsisli CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHUE MaTepuaibHOU
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpAUHAT. CJI0KEHUE NTePEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE IBIKeHue. | paduku 3aBUCHMOCTH KOOpJIMHAT,
CKOPOCTH, YCKOPEHHUS, TIyTH U TIepEMEIICHUST MaTePHUATHFHON TOYKHA OT BPEMEHH.

CBoOonHOe majieHune. Y CKopeHrne CBOOOHOTO Ta/ICHHS.

KpuBonuueiitnoe aBuxkeHue. JIBUKeHHWE MaTepualbHOM TOUKH IO OKPY)KHOCTH C TOCTOSIHHOM IO
MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCThb, JHHEHHass ckopocTh. Ilepwon w dacrtota oOpaiieHus.
[leHTpOoCTpEeMUTENEHOE YCKOPEHHUE.

TexHu4yeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: CIUOMETP, ABUKEHUE CHAPSOB, LIETIHbIE U
pEMEHHBIE MepeadHn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXKAY IMYTSMHU, IPOUJIEHHBIMU TEJIOM 32 IOCJIEIOBATEIbHbBIE PAaBHbIC
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBM)KEHHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue aBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. MIHepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpunuun cynepno3uuuu cuil. Bropoit 3akon HeloToHa 1151 MaTepuaibHOM TOUYKH.
Tpernii 3akoH HproTOHA 7151 MaTepUAJIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunel Tpenus (moxosi, ckoyibxkeHus, kadenus). Cuiia tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KeHUsI U cuia TpeHus nmokosi. Koaddunuent tpenus. Cuna cOnpoTUBICHUS MPH IBUKEHUH Tela B
KUJKOCTHU WM Tase.

[ToctynarenpHoe 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpateHus. [1ineqo cumbl. Y cnoBus paBHOBECUs TBEPAOTO Tea.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MOJIIUITHUKH, JBUKEHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue aBM>xkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXXUHE U PE3MHOBOM 00paslie, OT X
nedhopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Hmnynpc MatepraabHOM TOUKH (T€a), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITylIbCc CHIIBI 1 U3MEHEHUE
UMITyJIbCca Tea. 3aKOH COXpaHeHUsl UMIyjbca. PeakTuBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MaTepualibHOW TOUKU. Teopema 00 M3MEHEHUU KUHETUYECKOM SHEPTHH.

[TorennmanbHas »Heprus. [loTeHumaneHas »dHeprus ymnpyro JedOpMHUPOBAHHOM MPYKHUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMAIbHBIE CUibl. CBA3b pabOThl HEMOTEHIMAIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOWCTBA U INPAKTUYECKOE NPUMEHEHUE: BOIOMET, KOIEp, NMPYKUHHBIA IHUCTOJIET,
JBUJKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.



[Tepexox MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne abCcoItOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIbI C HU3MEHEHMEM MEXAaHHMYECKOM SHEepruM Tena Ha Ipumepe
PacCTsKEHUs pE3UHOBOIO JKI'yTa.

Paszgea 3. MoJsiekyjsipaasi pM3uKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOpUM M HMX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmwxenne. uddysus. Xapakrep IBMKEHUS U B3aUMOJICHCTBHS YacTUIl BeuiecTBa. Mopaenu
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJl U OOBSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX MOJEIEH.
Macca n pazmeps! mosnekyil. KonnuectBo Bemectsa. [loctossaHas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzsmepenue. lllkana remneparyp Llenscus.

Mopnenps uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUUYECKON TEOpUM HJI€aIbHOIO
raza. AOCONIOTHas TeMIepaTypa Kak Mepa CpeJHEll KMHETUYECKOW 3HEPruu TEIJIOBOIO JBHUKEHHS YaCTHULL
raza. I[llkama temneparyp KenbBuna. I'azoBele 3akoHbl. YpaBHeHue MeHnaeneesa-Kianelipona. 3akoH
HanbToHa. M3ompouecchl B HAEAIBHOM Tra3e € IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: N30TEPMA, U30X0pa, u300apa.

TexHu4eckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME AUCKPETHOE CTPOCHUE BeulecTBa, (hoTorpadmu MOJEKYJd OpraHMUYECKHX
COCIMHEHU.

OmnpiTe! 0 AU PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mogpnens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, UUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

Omnpenenenue Macchl BO3JyXa B KIJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHHH 00bEMa KOMHATHI,
JTaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSTHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnoebt mepmoounamuku

TepMoanHaMuueckasi cucremMa. BHyTpeHHSIs HEeprusi TepMOJUHAMUYECKONH CHCTEMBI U CHOCOOBI €€
u3MeHenus. KonnyectBo TemioTsl U pabota. BHyTpeHHss S3HEprusi OJJHOATOMHOIO UAEaJbHOro ra3a. Buasl
TEIUIONEPEIAaY: TEIUIONPOBOJIHOCTD, KOHBEKIINS, N3IyUeHHE. Y JIelIbHAs TEIUIOEMKOCTD BEILIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonsitne 06 agmabatHOM Tporiecce. [lepBrIii 3akoH TepMoaMHAMUKH. [IpruMeHeHNEe TepBOTO 3aKOHA
TEPMOJMHAMUKH K u3ompolieccaM. I'padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TemoBeie MamnHbl. [IpuHIMIBL AeicTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHus 3HEPTUH B TEIJIOBBIX
mammHax. Koaddumuent nonesHoro neictBus TermoBo mamuHbl. [ukn KapHo u ero kosdduument
MOJIE3HOTO AEUCTBHS. DKOJIOrHYECKHE MPOOIEMBI TEIII0IHEPT€TUKH.

TexHuueckue ycTpoicTBa U MPaKTUUIECKOE IPUMEHEHHE: IBUTaTeIb BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOMJIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEH SHEpruy Teja MpH COBEPIIEHHHM PAOOTHI: BBUIET MPOOKU M3 OYTBUIKH IMOJ
JIeMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPALINSA).

M3MeHeHne BHYTPEHHEHN dHEpruu (TeMIiepaTypsl) Tea Npu TeIIonepeaaye.



OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanne u KoHAeHcauusd. McrmapeHue u KureHue. AOCONIOTHas W OTHOCHUTEIbHAs
BJIQXKHOCTH BO31lyxa. Hacklmenuslii map. Y aenbHas TemioTa napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl
KUIIEHUS OT JaBJICHMUS.

Teépmoe teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPONHSI CBOMCTB KpUCTAIUIOB. JKUaKue

kpuctayibl. COBpeMEHHBIC MaTepualibl. [lmaBieHHe W KpHUCTaUIM3alus. YAelbHas TEIUIOTa IUIABICHHS.
CyOnumarusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4eckue ycTpoucTBa M INMPAKTHYECKOE IPUMEHEHUE: THTPOMETP M IICUXPOMETP, KaJOPUMETP,

TEXHOJIOTMH MOJYyYEHUs COBPEMEHHBIX MaTepUajIoB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiiCcTBa HACHIILIEHHBIX MTAPOB.

Kunenne IIpU MOHUKCHHOM J1aBJICHUU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MaBICHUS KPUCTAILTMYECKOTO BEIIeCTBa.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHrie OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnekmpocmamuxa

OnexTpuzauust Tell. OIEKTpUYECKHH 3apsan. JBa BHMIa aieKTpudeckux 3apanoB. lIpoBonHukw,
JURJIEKTPUKY U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbll 37IeKTpUUECKHUI 3apsl. DIEKTPUUIECKOE TIOJIE.
Hanpsok€HHOCTh  AnekTpudeckoro nois. [IpuHOuMN Ccynepno3umuu  JIEKTpUYecKuX noneil. JIuHunm
HaANPsHKEHHOCTH AIEKTPUYECKOTO MTOJIA.

Pabora cun snextpocratnueckoro moias. Ilorenmuman. PasHocts mnoteHuuanos. [IpoBonHuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J(ManekTpuueckas NpoOHUIAeMOCTb.

OnektpoéMkocTs. KoHneHcaTop. DneKTpo€MKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIro
KOHJIEHCATOpA.

TexHuueckue  ycTpoilcTBA M IPAKTHUYECKOE  IMPUMEHEHME:  JJIEKTPOCKON,  AJIEKTPOMETP,
JJEKTpOCTaTUYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOP, KONMUPOBAJIbHBIN arapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMozeiicTBrue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHYeCcKast 3allnTa.

JIMBIIEKTPUKN B DIIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh BHCKTpOéMKOCTI/I IIIOCKOI'0 KOHJCHCATOpa OT IIoIaaud IUIACTHH, paCCTOAHHA MCKIY
HUMHU U HHBHGKTquCCKOﬁ MMPOHUITACMOCTH.

DHeprus 3apsHKEHHOTO KOHIACHCATOpA.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.



Tema 2. llocmoannwiit 31exkmpuyeckuii mok. Toxku ¢ paznuunvlx cpedax

DJIEKTPUUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHUS AJNEKTPUUECKOTO Toka. Mctounuku Toka. Cuiia Toka.
[TocTOSsIHHBIM TOK.

Hanpspxenue. 3akon Oma a1 ydacTka Ienu.

DNEKTpUYECKOE CONPOTHUBIIEHUE. YAEIbHOE CONpOTUBIEHHE BemecTBa. [locienoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE POBOHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoyns-JIlena. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONMPOTUBJICHUE MCTOUYHMKA TOKa. 3akoH Oma I MOJIHOM
(3aMKHYTOM) 35ekTpruueckoi enu. Koporkoe 3aMmbikanue.

OJIEKTpPOHHAss MIPOBOJMMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTb CONPOTHUBIIEHHMS METAJJIOB OT
temiiepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAss M MPUMECHAss MPOBOAUMOCTH MOJMYNPOBOAHUKOB. CBoiicTBa p-N-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUUYECKUII TOK B PacTBOPAX M pacIliaBaxX 3JIEKTPOIUTOB. DIEKTPOJIUTHYUECKAS TUCCOLUALMS.
DIEeKTPOIIH3.

DnexkTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuueckue yCTpoWCTBA W MPAKTUYECKOE IPUMEHEHHME: aMIIepMETp, BOJIBTMETP, pPEOCTar,
UCTOYHUKU TOKa, DJJIEKTpPOHArpeBaTeNIbHbIE MPHOOPHI, 3IIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKyYMHBIA JHOJ, TEPMHUCTOPBI H (OTOPE3UCTOPHI, IOITYIPOBOJHUKOBBIA JIHOM,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPSHKEHUSL.

3aBUCHMOCTh COTNPOTHUBIICHUS MHJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TJIOMIATU TMOMEPEUYHOTO
CEYCHHS U MaTepuaa.

CwmenaHHOe COeIMHEHUE TIPOBOJHUKOB.

[IpsiMoe u3MepeHue >IeKTpOABUXKYIIEH cuibl. KOpoTkoe 3amMblkaHUE TalbBAHMYECKOTO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenune cMenmaHHOTO COCIMHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHblie CBSI3U

Nzyuenune xypca pusuku 6a3oBoro ypoBHs B 10 kitacce OCYIIECTBISETCS C YIETOM COACpIKATETHHBIX
MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MedicnpeOmemnovle noHsamus, CBSI3aHHBIE C HM3YyYEHHUEM METOJOB HAyYHOTO TIO3HAHWS: SBJICHHE,
HaydHbId (akT, rumoTe3a, Qunueckas BeTWYWMHA, 3aKOH, TEOpHUs, HAOIIO/EHNEe, OKCICPUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUU, NuHelHas (yHKUuWs, mapabomna, rumepbona, X
rpaduKu U CBOMCTBa, TPUTOHOMETpHUUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX IMPOEKIIMHA HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnuueckoe ABM)KEHUE B KMBOHM mpupone, nuddysus, ocMmoc, TEmIOOOMEH >KUBBIX
OpPTaHU3MOB (BH/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DIEKTPUUIECCKUE SIBICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJSpHAas
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJN, JKUJIKOCTEW M Ta30oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,



AIEKTPOJIUTUYECKAS TUCCOLMALIUS, TaIbBAHUKA.
l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JABMKEHUN C UCIOJIb30BAHUEM MEXaHM3MOB, YUET TPEHHsI B TEXHUKE,
NOJUIMITHUKY, MCIIOJNb30BAHUE 3aKOHA COXPAaHEHUS UMIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue),
JIBUTATENIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOMHA, OBITOBOM XOJIOAWIBHUK, KOHAUIMOHEDP, TEXHOIOTHH
MOJIy4YeHUS COBPEMEHHBIX MAaTepuajoB, B TOM YKCI€ HAHOMAarepuaioB, M HAHOTEXHOJIOIHH,
JMIEKTpOCTaTUYECKas  3alluTa, 3a3eMJICHHE  AJIEKTPONpUOOpOB, KCEPOKC, CTPYHHBIM  MPHUHTED,
AJIEKTpOHArpeBaTebHbIe IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBaHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuUKA

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHpIE MarHuThl. B3ammonelcTBHe IOCTOSHHBIX MAarHWTOB. MarHutHoe mone. Bekrtop
MAarHuTHOM MHAYKIUHU. lIpuHIMD Cyneprno3uiuyd MAarHWTHBIX MoJed. JIMHMM MarHuTHOM WHAYKIMH.
KapTuHa nuHMI MarHUTHOM MHAYKLUU IOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oJie NMPOBOJHUKA ¢ TOKOM. KapTuMHa IMHMM MHAYKIHMHM MAarHUTHOTO IOJIA JJIMHHOTO
OpsIMOrO0 IPOBOJAHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHUKA, KaTymIKH c TokoM. OmnbIT Opcrena.
B3anmopnencTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, €€ MoAyib W HampaslieHUE. J[BHJKEHHE 3apsHKEHHOM 4YacTHLBI B OJHOPOJHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SIBneHue 3N€KTPOMarHUTHONM MHAYKUMU. [10TOK BEeKTOpa MarHUTHOW MHIAYKLIMH. DJIEKTPOJBHKYILIAS
CWJIa MHAYKIMU. 3aKOH MIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe aeKTpUYeCcKOe Mose. DJIEKTPOABMKYILAS CUIa MHAYKLIUU B MPOBOJHMKE, ABMXKYILEMCS
IIOCTYIIATEJIbHO B OJTHOPOJJTHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIKYILAS CUJIA CAMOMHIYKIIMH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4ecKne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI, 3JIEKTPOMAarHWUTHI,
JJIEKTPOABUIATENb, YCKOPUTENIN IEMEHTAPHbBIX YaCTHILL, UHAYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO MOJIS.

B3anmozenictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBHUCUMOCTD 3JIEKTPOJIBHKYILEH CHIIbI HHAYKIIMUA OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccenenoBanue nelcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIVH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KOJ1€0AHUA

KonebGarenbnast cucrema. CBOOOIHBIE MeXaHMUYECKHE KoyieOaHUs. ['apMOHWYECKHE KoJieOaHUsI.
[lepuon, dacrora, ammuutyaa W ¢asza kojeOaHuih. [IpyKuUHHBIH MasTHHUK. MaTeMaTHYECKUH MasTHUK.
YpaBHeHHUe rapMOHUYECKHX Kojebanuii. [IpeBpaienre sHEprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebartenbupiit koHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUs B HIICATHBHOM KOJICOATEITLHOM
KOHTYype. AHAJIOTUS MEXIy MEXaHMYECKUMHU M 3JIEKTPOMAarHUTHbIMU kojiebanusmu. dopmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM K0J1eOaTeIbHOM KOHTYpE.

[IpencraBieHne 0 3aTyXaromMX KoyieOaHUsSX. BBIHYXICHHbIE MexaHWYecKue KoiebaHnus. PezoHaHc.
BreinyKIeHHBIC JIEKTPOMATrHUTHBIC KOJICOaAHUSI.

Ilepemennbii  TOoK. CHHYCOUIANbHBIM TMEPEMEHHbIM TOK. MONIHOCTP MEPEMEHHOr0  TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaaya U NOTpeOICHUE IEKTPUUECKON IHEPTUU. DKOIOTUIECKHE
PHCKH TIpH MPOU3BOICTBE 3JIEKTpodHEpruu. KynabTypa MCIONIB30BaHUS SJEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HHU.

TexHuuyeckue yCTpOWCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: 3JIEKTPUUYECKUUA 3BOHOK, TI'E€HepaTop
NIEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJiedaTenbHON cucTeMbl (PYKUHHBIN WM MaTeMaTUYeCKU MasiTHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuunorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA M HANpPSDKEHUS OT BPEMEHM) MMl 3JIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocnenoBaTeTbHOM — COCIMHEHMHM PE3UCTOpa, KaTyIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIEKTPOIEpEaAUN.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOIA MAJbIX KOJEOAHWH Tpy3a HA HUTH OT JJIMHBI HUTH M MacChl
rpysa.

HccnenoBanne mnepeMEHHOr0 TOKa B LEMUM W3 MOCIEAOBATENIbHO COEAMHEHHBIX KOHIEHCATOpa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnudeckrue BOJHBI, yCJIOBHsI pacripoctpanenus. [lepuoa. CKOpoCTh paclpOCTpaHEHHs] W IJIMHA
BoutHEL. [lonepeunsie U mpoaobHbIe BOMHBL. HTepdepeHtus u nudpakius MeXxaHn4ecKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTpOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIYyYEHUS DJIEKTPOMAarHUTHBIX BOJH. B3anMHasi opueHTarus
BekTopoB E, B, V B oanexkrpomarHuTHON BoOsiHE. CBONCTBA JJIEKTPOMATHHUTHBIX BOJH: OTPaKEHHE,
npenoMIIeHue, Mosipu3anus, Judpakiws, uarepdeperius. CKOpOCTh DEKTPOMArHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe S7IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paIOCBA3U U TENEBUICHUS. Pagnomokausi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKArOIIe Cpeibl.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE TPUMEHEHHE: MY3bIKalbHblE  HWHCTPYMEHTHI,

YJIBTPa3ByKOBass JUAarHOCTMKAa B TEXHUKE M MEIMLMHE, pajap, PaauoONpPUEMHHK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPAHEHUE TIONIEPEUHBIX U MPOJI0TBHBIX BOJH.
Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHUs U IPEIOMIICHUS MEXaHUIECKUX BOJIH.



Habmonenue narepdepeHunu 1 1uppakiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmroienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJIEOaHHIA.

HccnenoBaHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, IPEJOMIICHUE, IOJsSpU3aLus,
nudpakuus, tHTEpdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonnHeitHoe pacipocTpaHeHHe CBETa B OJTHOPOJIHOM cpeae. Jlyu cBera.
TodeuHblii HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B TNIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIICHUs cBeTa. AOCONIOTHBIN MOKa3aTens npeinomieHus. [lonxnoe
BHYTpEHHEe oTpaxkeHue. IIpeenpHblil yroyl MOJIHOrO BHYTPEHHEIO OTPAKEHHUS.

Hucniepcus ceera. CnoxkHbIi coctaB 6eoro csera. L{Ber.

Cobuparomue u paccenBaromme JuH3bL. ToHKas nauH3a. DOKYyCHOE pacCTOSHUE W ONTHYECKas CHUIia
TOHKOM NuH3BI. [locTpoeHne n300pakeHUd B COOMPAIONINX U pPACCeMBAIOMIMX JMH3aX. Popmyna TOHKOU
JIUH3bL. Y BEJIUYEHHE, 1aBAEMOE JTUH30MU.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HMuatepdepenmms cBera. KorepeHTHBIE HWCTOYHUKH. Y CIOBUS HAOIIOICHUS
MakCUMyMOB M MHHUMYMOB B HHTep(EPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. [AudpakunonHas pemérka. YciaoBue HAOMIOICHHS TJIABHBIX MaKCHMYMOB IIPH
naJIeCHU MOHOXPOMAaTHYECKOTO CBETa Ha MU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHUUYeCKHE yCTPOUCTBA U MPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyna, (hoToamnmapar, NpoeKIIMOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[TpsamonuHeiHOe pacnipocTpaHeHHe, OTpaXXKeHHE U IperoMiieHne ceeta. OnTuyeckue npudopsl.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcun cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenne nokaszaresns NpeaoMIIeHHs CTEKIIa.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI crielHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

I'paHuiel  OPUMEHMMOCTH — KiaccHyecko — MexaHuku. llocTynmaTel  crenuanbHOM — TEOPHUM
OTHOCHUTENIbHOCTH: MHBAapUAaHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMme, MPUHIMI OTHOCUTEIbHOCTU
OUHIITENWHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAILIEHUE JITHBI.

OHeprus U UMIYJbC PEISTUBUCTCKON YaCTUILIBI.

CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmeol K6anmoeoii onmuKu



®otonbl. Popmyna Ilnanka cBsi3u 3HEpruu PoToOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.
OtkpeiTue u wuccienoBanne ¢orodrpdexra. Ombitet A. I'. CromeroBa. 3akoHbsl (oTorddexra.
VYpasuenue DitHmreitHa 115 hoToddpdekra. «KpacHas rpanuima» porodddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue ycTpoiicTBa M MpaKTUUYECKOE NpUMEHEHHe: (HOTOINEMEHT, (POTONATUMK, COJIHEUHAS
Oarapesi, CBETOAMO/I.
Jlemoncmpayuu
DoTo3deKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
CBeToquoI.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesnuro a -yactuil. [InmanerapHas mojens aroma.
[Tocrynatel bopa. U3nydenue u nornomienrue GOTOHOB MPHU MEPEXO0Jie aToMa ¢ OJHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJOPO/a.

BousiHoBsie cBolicTBa yactul. Bosnbl ne bpoiinsa. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIM aHanu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus siapa. OTKpbITHE pajlOaKTUBHOCTU. OIBITHI
Pezepdopna mo ompeneneHuro cocrtaBa paJudoaKTUBHOro u3inydeHus. CpoiictBa anbda-, Oera-, ramMmma-
U3lydeHus. BiausHue painoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HyknmonHas mozens snpa I'eiizenGepra-lBanenko. 3apsn sijpa.
Maccosoe uncio sapa. M3oronsl.

Anbda-pacnian. OIEKTpOHHBIH W  TO3UTPOHHBIM  Oera-pacma.
paZoaKTUBHOIO pacnaja.

DOHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peaknnu. [lenenue u CUHTE3 SAED.

Anepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl M NEPCHEKTUBBI AJEPHON SHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTopl HAOIIOACHUS M PETUCTPAIINH DJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDPA.

l'amma-uznydenne. 3akoH

TexHuueckue yCTpOWCTBAa M IMPAKTHMUECKOE NMPUMEHEHHUE: J03UMeTp, Kamepa BuibcoHa, saepHBbIN
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKH

Ortansl pa3BUTHA aCTpOHOMHUH. [IpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKCHHUE.

CouHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McrounHuk sHepruu CosHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKU. J[MarpaMMa «CIEKTPaIbHBIA KJIACC - CBETUMOCTBY. 3BE3/bI INIABHOM IIOCIIEN0BATEIBHOCTH.
3aBUCHMOCTb «Macca - CBETUMOCTB» JUIsl 3BE3]1 INIABHOM IOCIIEI0BATEIIBHOCTH. BHYTpeHHEE CTpOeHUE 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUM U 3BotoLMK CoHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii Iyt - Hama [Nanaktuka. Ilonoxxenue n aBmxenne Connua B ['anaktuke. Tunbl ranakTuk.
Panuoranaktuku u kBazapsl. YEpHBIE IBIPHI B Apax IaaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa060ma. Pa3Geranme ranmaktuk. Teopust bosbimoro
B3pbIBA. PEIIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yyuenuueckue nabnrooenus

HaGmonennss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH JUIs
OTIpeNIeNICHUs] TIOJ0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBepHOro
NOJIyLIAPHsI U IPKUE 3BE3MBI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPeHUE

Pousb pu3ukm 1 acTpOHOMUN B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COMAILHONW U 9THYECKOH cepax
JeSITEIbHOCTH YEJIOBEKA, POJIb M MECTO (PM3UKU U aCTPOHOMMU B COBPEMEHHON HAaydyHOW KapTHHE MHUpa,
poib (uznueckoir Teopuum B (POPMUPOBAHUM MPEACTABICHUA O (U3NYECKOHM KapTUHE MHUpA, MECTO
¢uznyeckoil KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MPEICTABIECHUN O
IIPUPOLE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 kimacce ocymecTBIsSeTCs ¢ Y4ETOM COZEp KaTeIbHbIX
MEXIPEAMETHBIX CBsI3€l C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsamus, CBSI3aHHBIE C HM3yYEHHEM METOJIOB HAyYHOIO MO3HAHUS: SIBIICHHE,
Hay4yHbIi (akt, rTHmore3a, ¢u3MUeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0JeHUe, HSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETPHUYECKUE (YHKLMHU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPhl M MX IMPOEKIUU HA OCH
KOOpJMHAT, CIJIO)KEHWE BEKTOPOB, IPOU3BOAHBIE O3JEMEHTAPHBIX (DYHKUMNA, TpPU3HAKU TOH00us
TPEYroJbHUKOB, ONPe/IeIeHUe IIOaI1 IIOCKUX GUryp u o0bEMa Tel.

buonozus: >nextpuyueckue sIBICHUS B KUBOM IpupoJie, KojebaTeabHble IBUKEHHS B )KUBOM MPUPOJIE,
ONTHUYECKHUE SBJICHUS B )KUBOM MPUPOJE, NEHCTBIE paAHallii Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIJIMYECKas CTPYKTypa TBEPIABIX TeJ, MEXaHU3MBI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIFOCA 3€MIIH, 3aJIe)KH MAaTHUTHBIX PyA, POTOChEMKA 3€MHON MMOBEPXHOCTH,
IIPEICKA3aHNE 3EMIIETPSICEHUI.

Texnonozus: JTMHUU DIIEKTPOIIEPEAAY, TEHEPATOP IEPEMEHHOTO TOKA, MJIEKTPOIBUTaTENb,
UHIYKIMOHHAs TeYb, pajap, paAuoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, MpoeKInOHHbIH
anmapar, BOJJOKOHHAsl ONITHKA, COJTHEUHast 6aTtapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yuyeOHoro mpeamera «®Pu3nka» Ha YpOBHE cpefaHero obOmero oOpa3oBaHus (0a30BbIH



YPOBEHB) JOJDKHO OOECIEUUTh TOCTHKEHUE CIEAYIOIMUX JTMYHOCTHBIX, METANMpPEeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS yueOHOro mpeamera «Du3ruKay JO0KHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH IO3MIIMEH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHCHTAIMH, TO3UTHBHBIX BHYTPEHHHX YOEXJICHUH, COOTBETCTBYIOILIMX
TPAIUIMOHHBIM I[CHHOCTAM POCCHICKOrO OOINEeCTBA, PpACIIMPCHUE IKU3HCHHOTO OIbITa W  OIbITA
JCATEIBHOCTH B IPOLIECCE PealM3allid OCHOBHBIX HAIlpaBICHHH BOCIUTATEIBHON ICATEIBLHOCTH, B TOM
YKCJIC B YaCTH:

1) rpakIaHCKOro BOCHUTAHMUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIMK 00YYArONIErocsi Kak aKTHBHOTO U OTBETCTBEHHOI'O UJICHA
POCCHIICKOT0 00IIECTBa;

HPUHSTHE TPAIUITHOHHBIX OOIICUEIOBEYECKUX T'YMAHUCTUIECKUX M IEMOKPATHUSCKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECaxX I'PaskJaHCKOro OOIIEeCTBa, y4acTBOBATh B
caMOyIpaBJICHHH B 00pa30BaTEIbHOM OpraHN3allny;

yMEHHE B3aUMOJICHCTBOBATh C COLMUAIbHBIMH HWHCTUTYTaMH B COOTBETCTBHU C MX (YHKIHSIMH U
Ha3HAYCHHUEM;

FOTOBHOCTh K T'YMAaHUTAPHON M BOJIOHTEPCKOM JIEATCILHOCTH;

2) NMATPHOTHYECKOT0 BOCIIMTAHUSI:

c(OpPMHPOBAHHOCTH POCCHUCKOM IPaXkIaHCKOW UIEHTHYHOCTH, TATPUOTHU3MA,;

[ICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSM DPOCCHICKHX YUYEHBIX B
obnactu (pU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLICHMBATh CHUTYAIlMIO M MPHHAMATh OCO3HAHHBIC PEIICHUS, OPHECHTHUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IIECHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YIEHOTO;

0CO3HAHKE JIMYHOTO BKJIa/a B MOCTPOCHUE YCTOHUHUBOTO OYIYIIETO;

4) 3CTEeTHYECKOro BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAs 3CTETHUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO (PU3HUECKOn
HayKe;

5) Tpya0BOro BOCIHTAHUS:

UHTEpPEC K Pa3IUYHBIM chepaM MTpodecCHOHATBHON IeSTEILHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOIM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mpodeccuu U peau30BBIBATH
COOCTBEHHBIC )KM3HCHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00IaCTH (PU3UKU HA MPOTSKEHUH
BCEH JKU3HU;

6) 3K0JIOrHYeCKOro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh IKOJIOTHUECKOW KYJIBTYPHI, OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJOTHUYECKUX
npo0Jem;

IUIAaHUPOBAaHUE M OCYLIECTBICHHE JEHCTBUH B OKpyKarolled cpele Ha OCHOBE 3HaHUS ILenei
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,;

pacuIpeHne OTbITa AesITeTbHOCTH YKOJIOTHIECKO HAIMPaBICHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHHUH
1o Gpu3HKe;

7) UEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  pPa3BHUTHUS
(bu3HYEeCKON HAYKH,

OCO3HAHME IIEHHOCTH HAay4YHOW [eATeIbHOCTH, TOTOBHOCTH B TMIpolecce HU3YYeHHS (HU3HKHU
OCYILECTBIIATH MMPOCKTHYIO U UCCIIEI0BATEIbCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelcTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSTENILHO (hOPMYITUPOBATh U aKTYAJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIIATH IENH JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PM3NUCCKUX SBICHUSX;

pa3pabarbiBaTh IUIAH pEIICHUS TPOOJIeMbl C YYE€TOM aHaIM3a HMMEIONIMXCS MaTepUANbHBIX |
HEMaTepHaIbHBIX PECYpPCOB;

BHOCHTHh KOPPEKTUBBI B JICATEIHHOCTh, OIICHHBATH COOTBETCTBHE PE3YJIBTATOB IIENISIM, OIICHUBATH
PHUCKHU TIOCIIEACTBHIA NEATEILHOCTH,

KOOPJIMHUPOBATh U BBITIOJIHITH Pa0OTy B YCIOBHUSX PEaIbHOI0, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBHUS;

pa3BHBaTh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBble uccienoBareibcKue 1eiCTBUS:

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KITFOYSBBIMU MTOHITUSMHU M METOJaMU (PU3NUECKOI HAyKH,

BJIAJICTh HABBIKAMH Y4YeOHO-UCCIICIOBATEIBCKOW M MPOEKTHOW JIESITEIBHOCTH B OOJIACTH (PH3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBEO K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB DPEIICHHS 3a1ad (U3NIECKOTO
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BHJAMHU JICATCIBHOCTH TI0 TMOJIYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpPETAIUH,
npeoOpa30BaHUI0 M IPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX CUTYaIUsX, B TOM YHCIIC TMPU CO3AaHUU YUCOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICJCTBCHHBIC CBSI3M WM aKTyaJIM3MpPOBATh 3a7ady, BBIABUTATh THIOTE3Y €€
pelIeHUs, HaXOAUTh apTyYMEHTHI JJIS JOKa3aTeIbCTBA CBOMX YTBEPXKICHUMN, 3a]1aBaTh ITApaMETPhl U KPUTEPUU
peleHus;

aHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PEIICHUS 3aJauyd pe3yJdbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTH U (OPMYIIMPOBATH COOCTBEHHBIE 3a]a4l B 00pa30BaTEIbHON JEATSIILHOCTH, B TOM YHCIIE TIPU
U3YYEHUU (HU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MMePEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUYECKYIO 00J1aCTh KU3HEACATSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIbHBIE MOAXOAbl U PEIICHNUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIAACTh HaBBIKAMH IIOJTYYCHHA I/IH(i)OpMaHHI/I (1)1/131/1'—1601(01"0 COACPIKAHUA N3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaAaMOCTOATCIIbHO OCYHICCTBJIATH IMOUCK, aHAJIM3, CUCTEMATU3allUI0 U UHTCPIPECTALHUIO I/IH(l)OpMaI_[I/II/I
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BaTh CpPECACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHHU3AIMOHHBIX 3a7a4 C COOJI0JeHHeM TpeOOBaHU YPrOHOMUKH,
TEXHUKH O€30IacHOCTH, THUTUEHBI, pecypcocOepeKeHns, TMPaBOBBIX M OTHUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30M1aCHOCTH;

CO3/1aBaThb TEKCThl (IU3NYECKOTO COJAEPKaHMS B pasIMYHbIX (opmarax ¢ y4€TOM Ha3HA4YeHUs
UH(POPMALIUHU U LIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTUMAIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3alHuH.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOI! 1€ATEIbHOCTH;



pacrio3HaBaTh MPEANOCHIIKM KOH(DIUKTHBIX CUTYAIM U CMATYaTh KOH(DIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JI1araTh CBOKO TOUKY 3PEHHUSI C HUCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHN C y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
KaQ)KJIOTO WICHA KOJUICKTHBA,

MIPUHUMATh LEIM COBMECTHOM NE€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTHKEHUIO: COCTaBJIATh IUIaH ACHCTBUIA, paclpenessaTh poid ¢ y4éTOM MHEHUN yYaCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOrO y4YaCTHHKAa KOMaHIbl B OOMIMK pe3yiabTarT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTh HOBbIE IIPOEKTHI, OLICHUBATh UAEH C MO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJAECHHWE B PAa3JIMYHBIX CUTYyalUsX, [POSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
CaMOCTOSITEJIbHO OCYILLECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JIACTH (PU3UKU M aCTPOHOMMH,
BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/]auy;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs] PACUETHBIX M KaUECTBEHHBIX 3a/1ay, IUIAH BBINOJIHEHUS
IPaKTUYECKON paboThl C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;
pacIIUpATh paMKH Y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBIICHUIO 3PYAULUN B 001aCTH (PU3UKH, TOCTOSIHHO MOBBILIATH
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBHI B JCSITEIBHOCTb, OLIECHUBAaTh COOTBETCTBHE
Pe3yJIbTaTOB LEISAM;
BJIQ/IETh HABBIKAMU [O3HABATEJbHOM peQJIeKCUM KaK OCO3HAHUS COBEPLIAEMBIX JEMCTBUHM U
MBICIIUTENIBHBIX ITPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI peUIEKCUU IS OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O peIIeHUs;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MNPpUHHUMATh ce6$[, IIOHHUMaA CBOM HEAOCTAaTKN U JOCTOMHCTBA,

MPUHUMATH MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce nocTukeHusi TMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS MPOTrpamMMbl MO (U3HKE IJs YPOBHSA
cpemHero oOmiero o0pa3oBaHUST y OOYy4YalOIMIMXCS COBEPIICHCTBYETCS AIMOIMOHAIBHBIA WHTEIUICKT,
MpenoararoIuii chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOIMOHAIBLHOE COCTOSIHHE, BHUAETH
HaIpaBJICHUS Pa3BUTHs COOCTBEHHOW AMOITMOHAIBHOMN c(ephl, OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJIMPOBAaHMUs, BKIFOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
IHOBCACHUC, CHOCOGHOCTB ananTUupoBaTbCad K SMOUHUOHAJIBHBIM H3MCHCHHAM W IPOSBJIATH FI/I6KOCTI:, 6LITI>
OTKPBITEIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHWE K JOCTIDKEHHIO IEIH U YCIEeXy, ONTHMH3M,
WHHUIIMATHBHOCTh, YMEHUE IEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;



HMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €r0
P OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAaMBATH OTHOIICHHS C JPYTUMH JIOIBMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOH(PIUKTEI.

NPEAMETHBIE PE3YJIbTATbI

K xonmy oOydenns B 10 kJjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPayKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHON HAydHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B IPAKTUUECKOMN AEATEIbHOCTH JIFOICH;

VYUTHIBATh TPAHUIBI TMPUMEHEHHS W3YYCHHBIX (U3MYECKUX MOJIEICH: MaTepualibHas TOuYKa,
WHEpIHaIbHAs CUCTEMa OTCUéTa, aOCONIOTHO TBEPAOE TEJIO, WACATbHBIA ra3, MOJEIN CTPOCHHS Ta30B,
KUJAKOCTEH U TBEPJBIX TEJ, TOYCUHBINA AIEKTPUICCKUH 3apsi/i IPH PEIICHUH GU3HUSCKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHE SIBICHHUS (TMPOIECCh) U OOBICHATH MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA M AJIEKTPOJAMHAMHUKU: PABHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBMXKEHUE, CBOOOIHOE TAJeHUE TeJ, ABUKEHUE IO OKPYKHOCTH,
WHEpIHU, B3auMoaeicTeue Tel, nuddy3us, OpoyHOBCKOE TBUKCHHE, CTPOCHHE KHUIKOCTSH M TBEPABIX TE,
n3MeHeHue o0bEMa Tel MPU HarpeBaHUM (OXJIAKIEHWHU), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHCHC A,
IUIaBJICHUE, KPUCTAJLIM3ALMS, KUIIEHHWE, BJIAXHOCTh BO3/1yXa, IIOBBIIICHUE JABJICHHUS Tra3a IpPU €ro
HarpeBaHUU B 3aKPbITOM COCYZA€, CBA3b MEXJ]Yy IlapaMeTpaMu COCTOSHHMS Tra3a B H30IMpoleccax,
ANEKTPU3ALUS TEN, B3AUMOJICHCTBUE 3aPsi/I0B;

ONKCHIBATh MEXAaHUYECKOE JIBIDKCHUE, WCIONB3Yysl (U3NYCCKUE BEIWYHMHBI: KOOPJAWHATA, IYTh,
IIEpEMEILIEHUE, CKOPOCTh, YCKOpPEHME, Macca Tella, Cujla, HUMIIYJIbC Tela, KUHETUYECKAasl DSHEPTHUs,
MOTEHIIMANIbHAs DHEpPrusi, MexaHudeckas paboTa, MEeXaHUYECKas MOIIHOCTH;, MPU OMHCAHUU TMPABUIHHO
TPaKTOBATh (PU3UUYECKHUI CMBICIT UCTIOJIb3YEMbBIX BEJTUYHH, X 0003HAUYCHUS M €IUHUIIBI, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BETUYHMHAMU;

OMKCHIBATh HM3YyUEHHBbIE TEIJIOBBIE CBOMCTBA TeI M TEIJIOBBIE SBJICHHS, HCIONB3Yys (DU3UUECKHe
BEJIMYMHBL: JAaBJICHHUE Ta3a, TEMIEpaTypa, CpeAHsAs KHUHETHYECKas SHEpPrus XAaOTHYECKOI'O JIBMIYKECHHS
MOJIEKYJI, CPEIHEKBAJApATHYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSsI dHEprus, padbora
raza, Kod((UIMEHT MOJE3HOT0 JEHCTBUS TEIJIOBOTO JIBUTATENsl; MPH OIMUCAHUM TMPABUIBHO TPAKTOBATH
bu3MYECKUN CMBICT HCIONb3yeMbIX BENUYHMH, WX OO0O3HAUEHUS U EIUHUIBI, HAXOAUTHh (OPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (DU3UUECKYIO BEIMUUHY C APYTUMHU BEIHMUYNHAM;

OTNHUCHIBAaTh M3YUCHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUYECKHE SIBIEHUS (TIPOIECCHI),
UCTIONB3YsT (PU3MYECKUE BETUYMHBI: DJICKTPUUCCKUM 3apsij, AJIEKTPUUYECKOE IOJIe, HAMPSHKEHHOCTh OIS,
MOTEHIIMAN, Pa3HOCTh TOTEHIMAIOB; TMPH OINHUCAHUU TPABUILHO TPAKTOBAaTh (DU3MUECKUNM CMBICI
UCTIONB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EAWHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE ITAHHYIO
(GUBUYECKYIO BETUYHHY C IPYTUMU BETUIHHAMU;

aHAJTM3UPOBATh (PU3MUECKHUE TMPOIECChl M SBJICHHS, WCIONB3YS (PU3MUECKHE 3aKOHBI W TPUHIIUIIGL:
3akoH BcemupHOro taroreHus, I, II u III 3axkonbl HbprOTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOW SHEPIUH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLKUII CYNIEPIO3ULIMU CUII, TPUHLUII PABHOIIPABUS UHEPLUAIBHBIX CUCTEM
OTCYETA, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO0 CTPOEHHUSI BEIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpEIHEH
KHHETHYECKOW SHEPIHH TEIJIOBOTO JBIDKCHHS MOJEKYJT C aOCOJIOTHOM TeMIlepaTypol, MEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMs JIIEKTPUUECKOro 3apsiaa, 3akoH KyloHa, Mpu 3TOM pas3ivyarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEeMaTHUYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIUIIBI ICUCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3inyaTh
YCIIOBUS MX 0€30MacCHOT0 UCTIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHSATH SKCIIEPUMEHTHI IO UCCIICIOBAHUIO (DU3MUECKUX SIBIICHUH U MPOIIECCOB C MCIIOIH30BAHUEM



OPSIMBIX M KOCBEHHBIX W3MEpPEHUH, Mpu 3ToM (GopMynHpoBaTh MpodiemMy/3aiady W THUIOTE3y Y4eOHOTro
JKCIIEPUMEHTa, CcoOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOr0 O0OpYyNOBaHUS, NPOBOAUTH ONBIT U
(dbopMyIupOBaTH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIC H3MEpEHUs (U3NYECKUX BEIUYHMH, TPU ITOM BBIOMpATH
ONTUMAJBHBINA CIIOCOO M3MEPEHUS U MCIOIh30BaTh M3BECTHBIC METOIbI OIICHKH MOTPEITHOCTEN H3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEJIUYMHAMU C HCIOJb30BAaHUEM MPSIMBIX
U3MEPEHUI, MPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYUYEHHOM 3aBUCHUMOCTHU
(GU3HYECKUX BEIMYHMH B BHJIE TaOIUI] ¥ TpaHKOB, IEIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

coOmoiaTh TpaBwia 0e30MacHOro TpyAa NpHU IMPOBEICHUU HCCIEAOBAaHMM B paMKax y4eOHOro
JKCIIEPUMEHTa,  Y4eOHO-HUCCIEeIOBAaTeIbCKOM M NPOEKTHOM  JEATEeIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYIOBaAHUS;

peliaTh pacyETHRIE 3a/1a4U C SBHO 33JaHHON (PM3UYECKON MOJIEIBIO, UCIIONIBb3Ys (PU3HUECKUE 3aKOHBI
¥ TIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33aJa4d BHIOMPATh (U3UUYECKYIO MOJIEINb, BBICTSATh (PU3UISCKUE
BEJIMYMHBI U (POpMysbl, HEOOXOAUMBIE Ui €€ pelieHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTH
MOJTy4EHHOT0 3Ha4YeHUsl (PU3UUECKOI BETUYMHBL;

pemiaTh KaueCTBEHHbIE 33J1a4H: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKICHUMA
C OIOPO¥ Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIONIb30BaTh MPU PEIICHUH YYEOHBIX 33/7a4 COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHH IS
MOKCKa, CTPYKTYPUPOBAHHS, HHTEPOPETAMU M TMPEJCTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISPHOU
uH(pOpMAIIMK, TIOJYYCHHONH W3 pa3jMYHbIX MCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH MOJYy4aeMYIO
UHPOPMALIHNIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIH30BaTh TEOPETHYECKHUE 3HAHUSA MO (PU3UKE B TOBCEAHEBHOM KU3HM JJIA OOecredyeHus
0€30MmacHOCTH MPHU 00paIlEHNH C TPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISI COXPAHEHHS 3I0POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOIIIEH Cpee;

paboTaTh B TpyNIE C BHIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, TIaHUPOBATh PabOTy TPYIIIIHI,
palMoOHAIBHO PACTIPENEISITh O00SI3aHHOCTH W IUIAHUPOBATh JIEATELHOCTh B HECTAHJAPTHBIX CHUTYaIUSX,
aJICKBaTHO OIIEHMBATH BKJIAJ] KAXJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOMN MTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPAXkaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPOJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOH Hay4dHOM
KapTHUHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH U TE€XHOJOTH, B MPAKTUYECKOW NESITEIBHOCTH JIIOJIEH,
[IEJIOCTHOCTh U €IMHCTBO (PU3MUECKONU KApTUHBI MUDA;

VUUTHIBATh TPAHUIBI MPUMEHEHHUS] W3YYEHHBIX (U3MUECKUX MOJENeH: TOYEUHBIH DIIEKTPUUYECCKUI
3apsiji, Jy4 CBETa, TOUEUHbIM MCTOUYHHMK CBETA, si/IEpHAs MOJENb aroMa, HyKJIOHHAs MOJIeNIb aTOMHOTO sipa
IpU pelieHnn GU3NYeCcKuX 3a/1ay;

pacmo3HaBaTh (u3MUECKHEe SABIEHUsA (MPOILECChl) H  OOBSCHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH ¥ KBAaHTOBOUM (DM3UKU: AJIEKTpUYECKasi MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBUSI TOKa, B3aMMOJIEUCTBME MArHUTOB, »JJEKTPOMArHUTHAas WHAYKLUUS, JCHCTBUE
MarHUTHOTO TIOJII HAa TTPOBOJHUK C TOKOM M JBHXKYITUHCS 3apsl, DJIEKTPOMAarHUTHBIE KOJIEOAHUS M BOJIHBI,
NpSIMOJIMHEHOE paclpoCTpaHEHUE CBeTa, OTpa)KeHHe, MpesiomiieHue, HHTepdepeHuus, Aupakuus u
MOJISIpU3aIusl CBETa, JUCIEpPCHs cBeTa, Gorodnekrpudeckuii apdext (dhororddekr), cBeToBOE TaBICHUE,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPa aToMa BOAOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paJJUOAKTUBHOCTD;

ONKCHIBaTh  M3Y4YCHHBbIE CBOMCTBA  BelIeCTBAa  (RJIIEKTPUYECKUE, MAarHUTHbIE, OINTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IMUYHBIX CPEl) U DJIEKTPOMArHUTHBIC SIBICHUS (IPOLECCH), UCIONIb3Ys
du3nYecKue BETUYHMHBI: JJICKTPUUSCKUN 3apsill, CHIa TOKA, AJIEKTPUYECKOE HAMPSHKEHUE, IIIEKTPUIECKOE
COMPOTHBIIEHUE, PA3HOCTh MOTEHIMAJTOB, JIEKTPOJBIKYINAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cuina Ammepa, cuina JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs JJIEKTPUYECKOTO M MATHUTHOIO



noJjiei, mepuoa M Yactora KojeOaHMM B KoJIeOaTeJIbHOM KOHTYpE, 3apsii W CHJla TOKa B Ipolecce
TFapMOHUYECKHUX 3JIEKTPOMATrHUTHBIX KoseOaHMM, (POKYCHOE PACCTOSHUE M ONTHYECKas CHUJIa JIMH3bI, MPH
ONUCAaHUM TMPABUIIBHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOJIb3YyEeMbIX BEIMYMH, MX OOO3HA4YeHUs U
€/IMHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETUUMUHY C IPYTUMHU BEIMUMHAMU;

ONKCHIBATH W3yYCHHbIC KBAHTOBBIC SBJICHUS M TPOLECCHI, HCHONB3Ys (PU3MUECKUE BEITUYMHBL:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUsS U MUMIYJIbC (OTOHA, MEPUOJ
HOJIypacIazia, 3HEprusl CBSI3U aTOMHBIX SI€p, IPU OMUCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUH CMBICI
UCTIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EAWHUIIBI, YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIUE TAaHHYIO
($U3UUECKyIO BETUUNHY C IPYTHMMHU BEJIMYMHAMH, BHIYUCIATH 3HAUeHUE (PU3MUECKON BEIIMYHHBI,

aHaJIM3UPOBaTh (PU3NYECKHUE IMPOLECChl U SBJICHUSA, UCHOJb3Yysd (PU3MUECKUE 3aKOHBl U NPUHLUIIBL
3akoH OMa, 3aKOHBI IOCJIEIOBATEIbHOIO M MMapalIeIbHOTO COEIUHEHUs IPOBOJHMKOB, 3aKOH JIKOyiis-
Jlenna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLUH, 3aKOH IPSMOJIMHENHOrO PAacIpOCTPaHEHMsI CBETA, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHE OiHmTelHa i1 (poTorddexra, 3aKoH
COXpPaHEHMsI PHEPIUH, 3aKOH COXPAHEHHUs UMIIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHMsI MaCcCOBOI'0 4YMCia, MOCTynaaThl bopa, 3aKOH paJuMOaKTUBHOIO pacrajaa, MpH 3TOM pas3inyaTh
CIIOBECHYIO (DOpPMYITHPOBKY 3aKOHA, €0 MAaTeMaTW4YeCKOe BBIPAKEHHUE W YCJIOBUSA (TpaHMIBI, OO0JIACTH)
PUMEHUMOCTH;

OIpesieNATh HaIllPaBJICHUE BEKTOPAa MHAYKIIMHA MarHUTHOTO I0JI MPOBOJAHUKA C TOKOM, CHJIBI AMIepa
u cuibl JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3MUECKUX SBJICHHUIA M MPOLIECCOB C MCIIOIB30BAaHHEM
OpSMBIX M KOCBEHHBIX W3MEPEHUH: MpHu 3ToM (HOopMyIupoBaTh MpolieMy/3ajady M TUIOTE3Y yueOHOro
9KCHEPUMEHTa, CcOoOMpaTh YCTAaHOBKY W3 IPEUIOKEHHOro 000pylOBaHMs, HPOBOJUTH OMNBIT MU
(bopMyITUPOBATh BHIBOJIBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIUYMH, IpPU ATOM BHIOMpATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUI: MPH 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCUPOBATH PE3YyJIbTaThl MOJYUYEHHON 3aBUCUMOCTU (PU3HUECKUX BEIUYUH B
BUJIE TaOnuIl U rpauKoB, AeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

coOuo/laTh MpaBuila 0e30MacHOro TpyAa IpH TNPOBEJCHUM HCCIEAOBAaHUI B paMKax y4eOHOro
9KCHEPUMEHTa,  y4eOHO-MCCIIEOBATEIbCKOW M MPOEKTHOMW  JEATENbHOCTH €  HCIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOrO 000PYAOBAHUS;

pemath pacy€THbIE 3a7aud C SIBHO 3aJJaHHOW (PU3MYECKON MOJEINBIO, NCIOJB3Ysl (PU3NYECKUE 3aKOHBI
Y TPUHLUIBI, HA OCHOBE aHallM3a YCJIOBUS 3aJaud BHIOMpATh (U3NYECKYIO MOJEINb, BBIACIATh (GU3NYECKUE
BEJIMYMHBI U (HOpMyYJIbl, HEOOXOAUMBIE sl €€ pEelIeHHs, MPOBOAUTh PACUEThl M OLIEHUBATh PEANbHOCTH
MOJYYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

pelaTh KauyeCTBEHHbIE 33Jauu: BbICTpaUBaTh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY PaCCyKICHHM
C OIMOPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCTOJIb30BaTh TNPH PELICHUH YYeOHBIX 3ajjad COBpPEMEHHble HH(OPMAIIMOHHBIE TEXHOJIOTHUH IS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEPOpPETAllMd M TPEACTaBIEHUS Y4eOHOH M HayyHO-TOMYJSPHOM
uH(pOpMalliK, TMOJYYEHHONH W3 pa3iMyHbIX MCTOYHHUKOB, KPUTHUYECKH AaHAIU3UPOBATh MOJYyYaeMYIO
uH(pOpMaIIHIO;

OOBSICHATH NMPUHLUIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB, pazinyaTh yCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

IPUBOANUTH IPUMEPHI BKJIAZAA POCCHUMCKUX U 3apyOeXHbIX y4€HBIX -(DU3MKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE NTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTOJIb30BaTh TEOPETUYECKUE 3HAHHUS MO (HU3UKE B TOBCEAHEBHOM >KU3HU Ui OOECIeueHHS
0€301aCHOCTH MpH O0paleHUH ¢ MPHOOpaMH M TEXHHUECKUMH YCTPOMCTBAMU, AJISI COXPaHEHHS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY KatoIlel cpeie;



paboTaTh B IpyIIe ¢ BHIIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIaHUPOBATh PabOTy TPYIIILI,
palMOHAIBHO PACHpeesATh 005A3aHHOCTH M IJIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYaLMsIX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KXKJOI'0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE PAacCMaTPUBAEMON POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB JJIEKTPOHHbIE
(undposbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoasnsie | IpakTuueckue | 00pasoBare/bHbIe
NnporpaMmmbl Bcero
padoThI padoThI pecypcnl
Pazgen 1. DPUSUKA U METOJAbI HAYYHOI'O ITIO3SHAHUSA
1.1 dusuka 1 METOIbI HAYYHOT'O ITO3HAHUS 2 bubmmorexa LJOK
' A ya https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmiorexa IIOK
https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3gea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 Bu6mioreka [[OK
TeOpUHn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pasnea 4. JIEKTPOJUHAMUKA



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

bubmuoreka [JOK

4.1 JekTpocTaTia 10 ! https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2IE€KTpUYECKUN TOK. TOKHM B 12 1 Bu6moreka [OK
Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 3 3
11 KJIACC
KonuyecTBo yacos JJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/m Kontposbhubie | Ipaktuueckue | 00pa3oBaTelbHbie
NPOrpaMMsbl Bcero
padoThI padoThI pecypceel
Pazpnen 1. JIEKTPOJIMHAMUKA
11 MarnuTtHOe noje. NeKTPOMarHuTHAS 11 1 3 bu6mmoreka [IOK
MHIYKLHS https://m.edso0.ru/7f41c97c
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
91 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 9 1 bubnuoteka [JOK
' KOJIeOaHMS https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 MexaHnYeCcKUe U 3EKTPOMATHUTHBIE BOJIHbI 5 1
P https://m.edsoo.ru/7f41c97c
2.3 Orntuka 10 3 Brbmuotexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

OCHOBBI crieNIMaIbHON TEOPUHU

4

1

bu6mmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTHOCHUTCIBHOCTHU

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

Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAHTOBON OIITHUKHA 6 bubmorexa IIOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenne aTtoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

b K
0.1 DneMEeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 nomorexa LO
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pasznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6nunoreka [IOK
6.1 4
Obobmaiouiee nosTopenie https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
No KoaudecTBO yacoB Jlata JJleKTPOHHBbIE LM (POBHIE
n/m Tema ypoka Bcero Kontposabnbie | Ipakraueckue | H3y4eHHs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchbl



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

®dusuka — Hayka o npupoje. Hayunsie

1 bubmuoreka [JOK
METO/IbI IO3HAHKSI OKPY)KAOIIETO MUPA https://m.edsoo.ru/ff0c32e2
P
0JIb U MeCT(j (1)I/I3I/IKI/IVB (dhopmMupoBaHUH Butmorexa LIOK
2 COBPEMEHHOM HAyYHOW KapTHHBI MUPA, B hitps://m.eds00.ru/ff0c33e6
IPAKTUYECKON JEeATENBHOCTH JIFOIEN — )
Mexannueckoe aBrxkeHrne. OTHOCHTEIIBHOCTD
bubmuorexa [JOK
3 MexaHu4ecKoro aBwkeHus. [lepemenienue, https://m.eds00.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE T .
. bubnuorexa [JOK
4 PaBHOMEpHOE TIPSIMOTMHEWHOE JIBIIKEHUE https://m.edso0.ru/ff0c3620
5 bubmuorexa [JOK
PaBHOYCKOpEHHOE NPAMOIUHENHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoOE majienue. Y CKopeHue CBOOOIHOTO bubnunoreka [JOK
naCHUs https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe nBmxeHue. /pmxenne bubmuorexa [JOK
MaTepHaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuaIMT OTHOCUTENBHOCTH [ amuies.
fe] Nuepumnanbsuble cuctemsl orcuera. [lepBroiit Eggglflﬁeelszgorllf/fmc(%b%
3ak0oH HrroTOHA T '
Macca tena. Cuna. [Ipunnun cynepno3unuu
- PHHLIIT CYHEpHOsHil Bu6morexa [IOK
9 cut. Bropoii saxon HproTona s https://m.edsoo.ru/ffoc3be8
MaTepHAIbHON TOYKHU
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMUPHOTO TAroTeHus. Cuia TSKECTH. bubmuoreka [IOK
[TepBas KocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 . I'yka. B
Cuna ynpyrocti. 3aon T'yxa. Bec Tenia https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koapdunuent tpenus. Cuna bubnmoreka [JOK



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
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

COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ia3c

https://m.edsoo.ru/ff0c3f76

[TocTynaTensHOE M BpaIIaTeIbHOE ABHKECHHE
a0CoJIIOTHO TBEPJOTO Tesia. MOMEHT CHUIIBIL.

bubmuorexa [JOK

14 .
[Tne4o cuibl. YcaoBUst paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBbI
MaTepUaIbHBIX TOYEK. MIMITyIIbC CHITBI. 3aKOH Bub6mnoreka LIOK
15 )
COXpaHEHHsI UMITYJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
Paborta u momHOCTE cvibl. Kunetndeckas
16 SHEprusi MaTepuaibHOM Touku. Teopema 00 bubmorexa LIOK
P P o P https://m.edsoo.ru/ff0c4502
W3MCHECHUY KHHETUYECKON'" SHEPTrun
ITorenumanpHas sHeprusd. [loreHnumanbHas
17 SHEPrus ynpyro aepopMupOBaHHOMN bubnnoreka [JOK
npyxuHbL. [I0TeHIIMaTbHAS SHEPTUs Tea https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMITH
[ToTeHnnanbHBIC U HETIOTEHITMATBEHBIE CHJIBL.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI C
18 P . bubnmnoreka [JOK
W3MCHECHUEM MEXaHUYECKON SHEPTUH
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUn
JlaGopaTtopHas pabota «MccnenoBanue CBs3H
19 pabOoTHI CHITBI C U3MEHEHHEM MEXaHHUIECKOM
SHEPTUU Tella Ha MPUMEPE PACTHKESHUS
PE3MHOBOTO KTyTa
20 KonTponbnas pabota o Teme «KunemaTtuka. Bu6imorexa LIOK
JlnaaMuka. 3aKOHBI COXPAaHEHUST B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- Bu6mnorexa LIOK

KMHETUYECKOI Teopru. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4dc2

newkenue. nbdysus

Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS

22 YacTHI] BeliecTBa. Moieny CTpOSeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TET

23 Macca monekyn. KonuuectBo BemecTsa.
ITocrosinHast ABorazipo

24 TemnoBoe paBHOBecue. TemnepaTypa u eé
m3mepenue. [llkana remneparyp Llenbcus

o5 Wneansusiii raz B MKT. OcHOBHOE ypaBHEHHE Bu6nmorexa LIOK
MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa cpeaHein

26 KMHETUYECKOU 3Heprr)nny§BnmeHHapM0er§yn. Bubmiorexa LIOK

. https://m.edsoo.ru/ff0c511e
VYpaBuenne Menneneesa-Kianelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlabopaTtopHast pabota «HMcciaenoBanue

28 3aBUCHUMOCTH MEXKy IapaMeTpaMH COCTOSHUS
pa3peKEHHOTO Ta3a»

29 N3onporeccrl B uacaIbHOM ra3e u ux Bbu6mmorexa LIOK
rpapuyeckoe npecTaBIeHne https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHeprus TeEpMOAMHAMAYECKON

30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuotexa [JOK
KonmgectBo TeroTs! u padora. BayTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsl OJTHOATOMHOIO UJI€ATBHOTO Ta3a

31 Buasl Tennonepenaun BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0c5c36

30 VnenbHas TEMI0EMKOCTh BEIIECTBA. Bu6imorexa LIOK
KonudecTBo TEIIOTHI MpH TEIUIONEpeaaye. https://m.edso00.ru/ff0c5c36
AnmabaTtHBIH mporecc

33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 Bu6muorexa [IOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc



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

34 HeoGpaTtumocTh npoieccoB B IpUpOE. bubnuorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MaIlHHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/{
37 DKOJIOTHYECKUE TTPOOIEMBbI TEIJIOIHEPTECTUKH
a3 O6o06maromuii ypok «MonekynspHas Gpusnka. Bu6mioreka [JOK
OCHOBBI TePMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
Konrtponbnas padora mo reme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKH
40 [TapooOpazoBaHue U KOHIEHCALIUS. bubnnorexa [HOK
VciapeHre u KUIEeHne https://m.edsoo.ru/ff0c63b6
11 AOCOIIOTHAS 1 OTHOCHTENIbHAS BIIAXKHOCTb Bu6muorexa [JOK
BO31yXxa. HackimeHHsbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue n
49 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpucTaioB. JKuakue KpruCTasIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [TnaBneHre M KpUCTAIUTM3ANUS. Y ICIIbHAS Bu6muorexa [[OK
Teruiora miassieHust. CyOnumanus https://m.edso0.ru/ff0c6708
bubmuoreka [JOK
a4 VpaBHEHHE TETI0BOro Oananca https://m.edsoo.ru/ff0c6820
45 DIeKTpH3aIWs TeT. DIEKTPHIECKHiT 3apsi. bubanoreka IIOK
JIBa BUIa DIEKTPUUYECKUX 3apsIOB https://m.edsoo.ru/ffOc6bcc
46 Eé); BOH:;IOKHI;;;I: H;;:S:I:Zf aHEHUS bubmorexa [JOK
YHPOBOX ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aunmoneiictBue 3apsanoB. 3akoH Kynona. Bu6miorexa IIOK

To4YeyHbIil dIIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6ced
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Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

bubmuoreka [JOK

48 [IpuHIHI CYIEepIIO3UIUN SIICKTPUUCCKUX
p uu yrep H ) p https://m.edsoo.ru/ff0c6df2
nosiei. JIuHun HanpsHKEHHOCTH

19 Pabora cuin 31ekTpocTaTHUeCcKOro moJsl. bubmumorexa [IOK
[Morenuuan. Pa3HocTh MOTEHIUAIOB https://m.edsoo.ru/ff0c6f00
[TpoBogHUKHN u JIUDJICKTPUKH B

50 AJIEKTPOCTATHYECKOM ToJie. Jludnekrpudeckas bubmorexa LIOK

P ' P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 OnekrpoéMkocTh. Konaencaro bubmmorexa [TOK
P ’ A P https://m.edsoo0.ru/ff0c7126

52 DJIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA. bubnmorexa [IOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"

[IpuHIMIT NENCTBUS U IPUMEHEHNE

54 KOHJICHCATOPOB, KOMIMPOBAILHOTO armapara,
CTpYHHOTO MIpUHTEpA. DIIEKTPOCTATHICCKAS
3aluTa. 3a3eMIIeHHE AIEKTPOIPUOOPOB
DNEKTPUUECKU TOK, YCIOBHUS €TI0

55 cymectBoBaHus. [loctosunbif Tok. Cuiia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Oma 1i1d yyacTka 1Uenu
[TocnenoBarenpHOE, MapaieIbHOE,

56 CMEIIaHHOE COETMHEHNE TPOBOITHUKOB. bubnmnoreka [JOK
JlabopatopHas pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO TOKA. Bu6morexa IIOK
3akon J[xoynsa-Jlenima https://m.edsoo.ru/ff0c7838
3akon Oma Jj1s MOJIHOH (3aMKHYTOI

s . ( yroi) bubmuoreka [JOK

58 aeKTpudecKkoi renu. KopoTkoe 3amMpIkaHUeE.

JlabopaTtopnas padora «M3mepenne I1C

https://m.edsoo.ru/ff0c7ae0
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HNCTOYHHKA TOKAa U €0 BHYTPCHHCTO
COIIPOTUBJICHUS

OneKTpoHHas MIPOBOAUMOCTD TBEPIBIX|
METaUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS

o9 METaJUIOB oT TEMIEPATYPHI.
CBepXxnpoBOAUMOCTb
60 DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
3IEKTPOHHBIX TYyYKOB
[TonyrpoBogHUKH, NX COOCTBEHHAS U
61 HpI/Il\}/Ilﬁ;IfHaﬂ J:IpOBO)mMOCTL. CaoiicTBa p—N- Bubmiorexa LIOK
https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUYECKHIA TOK B paCTBOPAX M pacIiliaBax
62 AIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
63 2Z;E22i2:Z§E:LT§ILBHZiZ§(;CTOS[TCJ'II:HI:Iﬁ bubnuorexa LIOK
https://m.edsoo.ru/ffOc84ae
paspsa. Momuus. 11nazma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 HpaKTEIIeCKOG HprMGHSHI/Ie.}{_[szI/IHa bubmmorexa [TOK
https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€301MacHOCTH
. bubnmoreka [JOK
65 O06o0maromuii ypok «JIeKTPOINHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbHas pabota 1o TeMe
66 «IEeKTpocTaTUKa. [TocTosauHbIH bubmuorexa [JOK
ANEKTPUUECKUH TOK. TOKH B pa3sIUYHBIX| https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepsHblil ypok. KoHTponsHasa pabora o Bubmmoreka LIOK
TeMe "DIeKTpOMHAMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o0maronmii ypok mno bubnuorexa [IOK

temaM 10 kiacca

https://m.edsoo.ru/ffO0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3
11 KJIACC
KosmyectBo 4acos DJIeKTPOHHbIE HU(POBbIE
Ne KonTpoabubie | Ilpakrtuueckue | Jlara o0pa3oBaTe/IbHbIE
Tema ypoka Bcero
n/n padoThI padoThI H3YYeHHUsi | pecypcsl
[TocTostHHBIE MATHUTHI M UX B3aUMO/ICHCTBUE. 1 bubnnoreka [JOK
MaruuTtHoe 110j1e. BEeKTOp MarHMTHOM https://m.edsoo.ru/ff0c9778
WHAYKIUU. JIMHUM MarHUTHOM MHIYKLIIHHA
g/IajI—IeHZH(];Z:OHZ n:uofomi:xa (:: ”(F)OKOM.OOI;IBIT . Bu6moreka LIOK
Tea. MMOJICHCTBHE TTPOBOTHUKOB
peTe A poBoA https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJISE KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOJIHUK C
tokoMm. Cuna Amnepa. JlabopatopHas pabota 1 1 bubnnoreka [JOK
«McenenoBanne neCTBUS ITIOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM)
JleiicTBrEe MarHUTHOTO TIOJISl Ha IBIXKYIIIYIOCS
bu6nmoreka [JOK
3apsbxeHHyro yactuily. Cuna Jlopenna. Padoral 1 hitps://m.eds00.ru/ff0codf4
cuiel JlopeHia
DOnexkTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuu Papanes
JIabopatopHas padora «Mccnenosanue 1 1 Bu6auorexa [JOK
SIBJICHHS DJIEKTPOMArHUTHON WHYKITA) https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH. 1 bubnnoreka IIOK

O/1C caMOoMHIYKIIMU. DHEPrUsl MAarHUTHOTO

https://m.edsoo.ru/ff0ca600
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MOJISI KaTyHIKU C TOKOM. 9H€KTpOMaFHI/ITHO€
I10JIC

TexHu4eckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJIEKTPOMArHUTHI,

9
AIIEKTPOABHUIATEINb, YCKOPUTEIH
3JIEeMEHTapHBIX YACTHI], UHIYKIIMOHHAS NIEYb
10 O6o6mmarmuii ypok «MarauTHOE mose. bubnmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS) https://m.edsoo.ru/ffOcab82
1 Konrponsnas padora o reme «MarHuTHoe Bubmorexa [IOK
nojie. NEKTPOMAarHUTHAS HHITYKIHsD https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUUECKHUE KOJIeOaHus.
12 ["apmonnueckue konebaHus. YpaBHEeHUE bubnnorexa [HOK
rapMOHHYECKUX KoyieOanwuii. [IpeBpamienne https://m.edsoo.ru/ffOcaf06
SHEPrUuu
JlabopaTtopHast pabora «HcciaenoBanue
13 3aBHCHUMOCTH TIEPHOA MAIIBIX KOJICOaHUI
rpy3a Ha HUTH OT JUTUHBI HUTH ¥ MacChI
rpy3a»
Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHs B UACATHHOM
14 K0J1e0aTEeIbHOM KOHTYpE. AHAIOTHSI MEXKAY Brbmuotexa LIOK
' https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KoJie0aHUsIMU
®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPruu B UI€aJIbHOM KOJIe0aTeIbHOM bubmiorexa LHOK
P A https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBieHne 0 3aTyXaroOMUX KOJICOAHHSIX.
16 BbiHyX1eHHbIE MEXaHUYEeCKHE KOJIeOaHUs. bubnnorexa [JOK
Pesonanc. BeIHyXIE€HHBIE JIEKTPOMATHUTHBIE https://m.edsoo.ru/ffOcbh86
Kose0aHus
17 ITepemenHbIil Tok. CHHYCOUAANBHBIN bubnuoreka [IOK
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[IEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAYECHHUE CUJIbI TOKA U HAIIPSKEHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTBo, epenava u

18
noTpedieHUe NEKTPUIECKON YSHEPTHH
YCTpOHCTBO U MPAKTUIECKOE IPUMEHEHUE
19 AIIEKTPUYIECKOTO 3BOHKA, TEHEpaTopa bubmorexa [IOK
p T patop https://m.edsoo.ru/ffOcc324
MEPEeMEHHOTO TOKA, JIMHUN AJICKTporiepeaayd
DKOJIOTUYECKUE PUCKU TIPH ITPOU3BOJICTBE
20 anekTposneprun. Kynbrypa ucnoiab30BaHus
AJIEKTPOIHEPTHH B TTOBCETHCBHOM KU3HH
MexaHu4yeckue BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [JOK
pacnpocTpaHeHHsI U JIJTHHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[ToriepevHbIe U MPOJIOJILHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTBH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMAarHUTHBIE BOJTHBI, UX CBOMCTBA H Bu6mmrorexa LIOK
ckopocTtb. [Ikana 3;1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBsa3u. Pangnonokamms
bu6mmoreka [JOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ff0cc6f8
[TpstMmonMHEHOE pacpoCTpaHEeHHE CBETa B
26 OJTHOPOHOM cpefie. ToueUHbIH UCTOTHUK bubmorexa [IOK
AHOP 1 pese. https://m.edsoo.ru/ff0cd350
ceeta. JIyd cBeta
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
27 HOI;T OCHHE N300paKEHHI B EHOCKOM bubmmorexa LIOK
sep ai . P https://m.edsoo.ru/ff0cd4e0
K
28 IIpenomnenue ceera. [lonHoe BHyTpeHHEE Bu6nuoreka [JOK

oTpaxkeHue. IIpenenbHbIi yroi noiaHoro

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHET 0 OTPaKEHHUS

JlabopaTtopHas paborta «M3mepeHue

bubmuoreka [JOK

29
IIOKa3aTeJIs IIPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsel. [octpoenne n300paxxeHui B TNH3E. bubnmoreka [JOK
dopMmyria TOHKOM JIMH3BL. Y BEIMYCHHUE JINH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «MccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Mucnepcus ceeta. Cll0KHBIN cocTaB 0€10ro
32 ceera. l[Ber. JlaboparopHas pabota
«Habnronenue nucnepcuu cBETay
33 Wutepdepenmus cera. Audpaxmus cera. bubnnorexa [JOK
JlubpakiuoHHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubanorexa IIOK
[Tonspu3zanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuyueckue npudOpsI ¥ yCTpoicTBa U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHukH. [TocTymnarsl ciennanbHONW TEOpUU bubmorexa LIOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3amMejicHre BPEMEHU M COKPAIIeHNE ITHHBI https://m.edsoo.ru/ffOcfa4?2
OHeprusi U UMITYJIbC PEIATUBUCTCKOMN
38 yacTuilbl. CBS3b MacChl C SJHEPTUEH U bubmmorexa [IOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TOKOS
19 Kontponbnas padora «Ontuka. OCHOBBI Bu6nuoreka [IOK
CIIeIIMATIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0
10 ®otonbl. Dopmyna I[1nanka. DHeprus u Bu6nnoreka [IOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpeiTHE U HccnenoBanue Gportorddexra. bubnuoreka [IOK
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Ompitel A. I'. CrosieToBa

https://m.edsoo.ru/ffOcffc4

3akonbl poroddderra. YpaBHEHHE

bubmuoreka [JOK
42 Ol 7 . «K
Hnurreiina ans porosperra. «Kpachas https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 JaBnenune cera. Onwitel [1. H. JIeOenena. bu6mmoreka [IOK
XUMHUYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOE
44 npuMeHeHue: (poTolsieMeHT, (HOTOMaTUHK,
coJiHe4Has OaTapesi, CBETOIUOT
45 Pemenne 3amau  1mo TeMe  «DJIEMEHTHI Bbu6mnoreka [IOK
KBaHTOBOM ONITHKN https://m.edsoo.ru/ff0d0302
M T .0 P
o | o Tovem Do Peons
P H P https://m.edsoo.ru/ff0d091a
MoJieIb aToMa
bu6nmoreka [JOK
47 IT b
OCTYTATH HOpd https://m.edsoo.ru/ff0dOafa
15 W3nyuenue u norsouieHue GOoTOHOB MPH Bu6morexa LIOK
nepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUHU Ha
P UH g yp p https://m.edsoo.ru/ff0d0afa
Ipyroii. Buasl ciekTpos
Boanossie cBoiicTBa yacTull. BoHsbI e bu6mmoreka [IOK
49 . . .
Bpoiins. KopryckysspHO-BOTHOBO# Tyainn3M. https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE W BBIHYXKJIEHHOE U3ITyUYCHUE
OTKpBITHE PATMOAKTUBHOCTH. OMBITHI
50 Peszepdopaa mo onpeneneHuo cocraBa bubmmorexa [IOK
pdopa pen https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3JTYICHUS
CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
51 BnnsiHMe paguoaKkTUBHOCTH HA )KUBBIE
OpraHU3MBI
52 OTKpbITHE TPOTOHA U HEUTpOoHA. 30TOMBI. bubnmoreka [JOK

Anbda-pacnian. IIeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162
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NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JTy4CHHE

53

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
peakuuu. Anepusiit peaktop. [Ipodraemsrl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
AJIEPHOMN SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
no3UTpoHA. MeToabl HAOIOACHUS U
perucTpaium 3JeMeHTapHbIX YaCTHULL.
Kpyrusiii cron «PyHaameHTanbHble
B3auMoiecTBuUsA. EAMHCTBO Qusnueckoii
KApTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é31H0T0 HEOa. Co3Be3us, ApKUe
3Bé3Z[I>I, IIJTaHETHBI, UX BUAUMOC NBUXKCHUC.
ConneyHas cuctema

56

Connue. Conneynas akTUBHOCTh. McTouHMK
sHepruu CoJHIa U 3BE3]

o7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI IIIaBHOM MOCIIEI0BATEIHLHOCTH.
Bryrpennee ctpoenue 38E31. COBpeMeHHBIC
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spomronri CoJIHIA U 3BE3]

58

Mneunsiii [Iyte — Hama ["anaktuka.
[Tonoxenue n auxenue ConHia B
I'anaktuke. I'anaktuky. YEpHbIE IBIPHI B
Apax TralakTUK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.
Meraranaktuka

60

Hepemennsie mpo6sieMbl aCTPOHOMUH

61

KonTtponbhas pabota «J1€eMEHTHI
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ACTPOHOMHUU U aCTPOPHUIUKI

O6o6marmuii ypok. Poib ¢pusuku u
62 aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITMAIbHOM M dTHYSCKON

C(i)ean JACATCIIBHOCTH 4YCJIOBCKA

O6o6mmaromuii ypok. Pons u mecto Gpusuku u
63 aCTPOHOMHUHU B COBPEMEHHOI Hay4YHOI
KapTHHE MHpa

O06o6maromuii ypok. Pons ¢pusndeckoit
64 TeOpHH B (HOPMUPOBAHHUU NIPEICTABICHUN O
du3nyeckoil kKapTuHe MUpa

O6o6marmuii ypok. Mecro pusudeckoit
KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX

65
€CTECTBEHHO-HAY4YHbIX MPEACTABIECHUHN O

npupojie

66 PesepBHBI ypok. MarHuTHOE 110JIE.
DNEKTPOMAarHMTHAas NHIAYKIHS

67 Peseprubriit ypok. Ontuka. OCHOBBI
CIIELHUAJIbHON TEOPUU OTHOCUTEIBbHOCTH

68 Pesepnblit ypok. KBantoBas ¢pusuka.
OJeMeHThl aCTPOHOMHUU M aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Ousnka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.5., CunsikoB A.3., OOIecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxuronepHoe obmiecTBo «M3marenbetBo «IIpocBemenuey

Pasnen "Mexanuka" H.H. Corckuit

Paznensr "Monekynspaas ¢usuka. Temtoblie siBneHus. OcHoBHI dnekTpoauHamMuku” b.b. byxoBiieB u

I'. 4. MsakumieB

METOJAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

1. ®wuzuka. [loypounsie pazpadotku. 10 kmacc: mocobue aist obmeoOpas3oBat. opranuszanuii / F0.A.
Caypos. — M.: IIpocsenieHue.

2. Ousuka. [Toypounsie pa3zpadotku. 10 kiacc: mocodbue it 00meoOpa3oBar. opraHu3aiuii: 6a30BbIi 1
yray6u. ypoau / FO.A. Caypos. — M.: [IpocBemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Enunas kosuiekuust tUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB

http ://school-collection.edu.ru/catalog/ pupil/? subj ect=30

2. OrtkpeiTas pusuka

http://www.physics.ru/courses/op25part2/design/index.htm

3. Tazera «l ceHTSOps»: MaTepuabl O GUINKE

http ://1 september.ru/

4. ®ectuBaib negaroruueckux uaen «OTKPHITHINA yPOK»

http ://festi val .1 september.ru/

5. ®wusuka. ru

http://www fizika.ru

6. KM-mkoia

http://www.km-school.ru/

7. DIeKTpOHHBIN yueOHUK

http://www.physbook.ru/

8. Camas Oosnbiast aekTpoHHas oudnuorexa Pynera. ITouck xuur u sxypuanos http://bookfi.org/
9. KowmmsbrotepHas yueOHas cpena «MHTep@KTUBHAs QU3HKa»
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