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HOACHUTEJBHAS 3AIIMCKA

IIporpamMma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro OO0IIEero o0pa3oBaHMS
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHMH M TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpamMmbl, mpeactaBieHHbix B OI'OC COO, a Takxke ¢ y4€Ttom
(denepanpHOi paboyell MporpaMMmbl BOCIHUTAHHMS M KOHUENUMHU MPENoJaBaHHs y4yeOHOro
npenmera «@Pu3znka» B 00pa3oBaTelbHbIX oOpranmzanusx Poccuiickoit ®enepanuu,
peann3yoNIMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepkanue mporpammbl 1o (U3MKE HANpPaBI€HO HAa (OPMHUPOBAHUE E€CTECTBEHHO-
Hay4yHOM KapThHbl Mupa oOyvaromuxcst 10—11 knmaccoB mpu oOydyeHun ux (HU3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIIbHOCTHOrO noaxozaa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBanusM PI'OC COO Kk MmIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTanpeAMETHBIM pe3yJibTaTaM 00yueHUs, a TAK)Ke YUYUTHIBAET HEOOXOJUMOCTh peau3aluu
MEXIPEIMETHBIX CBA3EH (PU3UKHU C €CTECTBEHHO-HAYYHBIMU y4E€OHBIMU IpenMeTamu. B Hel
ONpPEAENSIOTCS OCHOBHBIE 1IeJIM M3y4eHHs (U3MKHM Ha YPOBHE CpEAHEro oOIIero
00pa30BaHMsl, IUIAHUPYEMBIE pPE3YNbTaThl OCBOCHUSA Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpenaMeTHbIe, TpeIMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pusmke BKIIOYAET:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHHUS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B TOM

quciie IPEAMETHBIE PE3ybTAThI 10 TOAaM 00yUYEeHMS;

e cojaepkaHue yuebHoro npeamera «Pusnka» mo rogam o0yyeHusl.

du3nka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIMAs B KAueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHbIM BKJIAJ B CHCTEMY 3HAaHUUA 00
okpyxaromeM mupe. IlkonbHbI Kypc (U3MKH — CUCTEMOOOPA3yIOMUN ISl €CTECTBEHHO-
HAyYHBIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE MPOIIECCOB
W SIBIICHWH, W3y4aeMbIX XWMUEH, Owonorued, dusmdeckoir reorpadueid U acTPOHOMHUEH.
Hcnonb3oBaHue M aKTUBHOE NpUMEHEHUE (PU3MYECKUX 3HAHUM OIpeAeNseT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJYYEHUsI HOBBIX MAaTEPUAIOB C 33JaHHBIMM CBOWCTBAMHM M Apyrux. M3ydeHue
(Gu3MK1 BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyuaronuxcs, B (QOPMHUPOBAHHUE YMEHUW MNPUMEHITh HAYYHBIH METOJ TMO3HAHUS TMpHU
BBINIOJIHEHUY UMU Y4€OHBIX HCCIIEIOBaHUM.

B ocHoBy kypca usuku 11 ypOBHSA CpeAHEro oOmiero oOpa3oBaHMs MOJOXKEH Psi
u7ei, KOTOpble MOXKHO pacCMaTpPUBATh KaK MPUHIIUIIBI €0 IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEH KypC SIBJSETCS JIOTHUYECKU 3aBEPLIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCEX pa3lenoB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOH,
TaK U COBPEMEHHON (PU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUHM ¢ He MmaTepuan Kypca QUMK OObEIUHEH
BOKPYT (u3nueckux Teopuil. Benynmm B Kypce siBisieTcs GOpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELUIECTBE U MOJIE.

Hoes  ecymanumapusayuu. EE  peanuszanms — mpenrnoyiaraeéT  MCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIMala (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS (DU3HUKH C



pazBuTHEM  oOIlIecTBa, a TaKkKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TPOoOIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypc ¢usmku mnpeamonaraer 3HaAKOMCTBO C
[IMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTMYECKHX TMPUIOKEHHHA H3y4EHHBIX TEOpUH U
3aKOHOB.

Hoesn sxonocuzayuu peanusyercst MOCPEACTBOM BBEACHMSI JIEMEHTOB COJEp)KaHUS,
MOCBSUIEHHBIX SKOJOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKA M  TEXHOJOTHHA, a Takke OOCYXKIeHHUs NOpoOJsieM  PalMOHaJIbHOIO
IPUPOJOINOIb30BAHUS U SKOJIOIMUECKON 0€30M1aCHOCTH.

Crep:KHEBBIMH dJIEMEHTaMU Kypca (PU3UKHM HA YPOBHE CpeaHEro oOIero oopa3oBaHus
ABISAIOTCA (u3nueckue Teopuu (HopMHUpPOBAHHME MPEICTABICHUNA O CTPYKTYpe MOCTPOCHHUS
¢u3nueckoil Teopuu, ponH (PyHIAMEHTAIbHBIX 3aKOHOB M IMPUHLHUIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O MPUPOJIE, FPAHUIIAX TPUMEHUMOCTH TEOPUH, AJIsl ONMCAHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0 B Kypce (PU3MKU pealu3yeTcsl Mpexke BCEro 3a
C4€T OpraHu3alMKM HKCIEPUMEHTAIIBHOM JIeATebHOCTH oOyuaromuxcd. g 06a3oBoro
YPOBHA Kypca (DU3UKH — 3TO HMCIOJIb30BAHME CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1JaOOpaTOpHBIX pabOT, KOTOpbIE B Mporpamme 1o (u3nke o0ObeIUHEHBI B
OOImMI CHHMCOK YYEHHUYECKHX MPaKTUYECKUX paboT. BelneneHne B yKa3aHHOM IepedHe
7a00paTOpHBIX padOT, MPOBOJUMMBIX I KOHTPOJS M  OLEHKH, OCYLIECTBISETCA
y4acTHHKaMU 00pa3oBaTEIbHOIO IMpollecca HMCXOAsl M3 OCOOEHHOCTEH IUIAaHUPOBAaHUSA U
ocHauleHusi kaOuHera Qusuku. Ilpu 3TOM oOOecmeunBaercss OBIaJAeHHE OOYYaIOIIUMUCS
YMEHUSMU MPOBOJUTH KOCBEHHBIE M3MEPEHUS, MCCIIEJOBAHMS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH U MIOCTAHOBKY ONBITOB IO MPOBEPKE MPEIIOAKEHHBIX TUIIOTES.

bosnbuioe BHUMaHHE yAENAETCA PELICHUI0 PACUETHBIX U KayeCTBEHHBIX 3anay. llpu
ATOM AJI PACUETHBIX 3a7au MPUOPUTETOM SIBJIIOTCS 3aJauu C SIBHO 3a/laHHOM (pU3MuecKon
MOJIEJIBIO, TTO3BOJISIFOLIME TPUMEHATh U3YUEHHBIEC 3aKOHBI M 3aKOHOMEPHOCTU KaK U3 OJHOTO
pasziena Kypca, TaK U MHTETPHUPYS 3HAHUS W3 Pa3HbIX pasnenoB. i1 KaueCTBEHHBIX 3a1ad
MPUOPUTETOM SBIIAIOTCSA 3aJaHUsl Ha OOBSICHEHHWE NPOTEKAHUS (PU3NYECKUX SIBICHUH U
IPOLIECCOB B OKpYKAlOLIEH KU3HU, TPEOyIolne BbI0Opa PU3NYECKON MOAEIHU JIJIsl CUTyalluu
PAKTHUKO-OPUEHTUPOBAHHOT O XapaKTepa.

B cootrBerctBun ¢ TtpedoBanmsimu PI'OC COO k MarepHaTbHO-TEXHHYECKOMY
oOecrieyeHuto0 yueOHOro mpoiiecca 0a30Bbli ypOBEHb Kypca ()U3UMKH Ha YPOBHE CPEIHEro
0011ero 00pa3oBaHUs TOJIKEH U3y4aThCs B YCIOBHSX MPEIMETHOr0 KaOMHETa (PU3UKU WU B
YCIOBUSIX HMHTETPUPOBAHHOIO KaOWHETa IMpPEeIMETOB €CTECTBEHHO-HAy4YHOro uukia. B
kaOuHere (U3MKM JOMHKHO OBITH HeoOXxommMmoe JabopaTopHOoe O0O0OpyIOBaHUE JUIS
BBINIOJIHEHUS YKA3aHHBIX B IMpOrpamMme Mo (PU3MKE YYEHHMYECKUX NPAKTUYECKHUX padoT U
JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMOHCTpallnOHHOE 000py/l0oBaHUE (POPMHUPYETCSI B COOTBETCTBUM C MPUHLIUIIOM
MUHHMAJIBHON JOCTaTOYHOCTH U O0ECIEYMBAET MMOCTAHOBKY MEPEUYHCIEHHBIX B IIpOrpamme
10 (pU3HKE KIFOUEBBIX IEMOHCTPALMI AJI1 UCCIEOBAHUS U3yYaeMbIX SIBJICHUN U MPOLECCOB,
AMIMPUYECKUX U (PyHIaMEHTAIbHbBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.



JlaGoparopHoe 000pynOBaHKE JIJIsl YUEHUYECKUX MPAKTUUECKUX paboT popMupyercs B
BUJIE TEMAaTUUYECKUX KOMIUIEKTOB U 0OecreunBaeTcs B pacuére OJJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxcsa. TeMaTHuecKue KOMIUIEKTBI JaOOPaTOPHOrO OOOPYIOBAHMS JOKHBI OBITH
MOCTPOEHBI HA KOMIJIEKCHOM MCIOJIb30BAaHUM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUJE IIUGPPOBBIX J1A00PATOPHIl.

OCHOBHBIMH LENIIMH U3y4€HUS (PU3UKHU B 00IIIeM 00pa30BaHUU SBJISIFOTCS

dbopMHUpOBaHUE WHTEpPECa W CTPEMJICHHUS OOYYalomuXcs K HAyYHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJe IMO3HaHUA U (QopMUpOBaHUE
UCCJIEIOBATEIHCKOI'0 OTHOIIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUS KakK pe3yjbTaTa W3YYCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUU OOBSCHATH SIBJICHUS C MCIOJb30BaHUEM (DU3UUECKUX
3HAHUW U Hay4YHBIX JJOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTAaBICHUNH O poiau (QU3MKK Uil  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUA.

JlocTKeHre 3TUX Iele o0ecreunBaeTcs pelieHHeM CIEAYIOIMNX 3a/7a4d B MpoIecce
U3Yy4eHHS Kypca (PU3MKHU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOPETeHHEe CHUCTEMbl 3HAaHWKU 00 O00mUxX QPU3NIECKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIOYasi MEXaHUKY, MOJIEKYIAPHYIO (PU3UKY, JIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U 3J€MEHThI aCTPOPUUKHY;

dbopMuUpoBaHUE YMEHUH NPUMEHATh TEOPETHUYECKUE 3HAHUA JUIsl OOBSICHEHUS
dbu3nuecKknX SBICHWA B TPUPONEC U ISl TPUHATHS TNPAKTHUECKUX PEIICHUN B
MIOBCEAHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PEIICHHS PA3JTUYHBIX 33Jlad C SBHO 33JaHHON (hH3HUecKou
MOJIENIbI0, 3ajad, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE Cco3AaHue (HU3UUIECKOM
MO/JIENH, aJIeKBaTHOU YCIOBUSM 3aJ1auH;

NOHMMaHuEe (PU3NYECKUX OCHOB M MPHUHLHUIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH  CaMOCTOSITEIbBHOT'O  IUIAHUPOBAHMS U IPOBENICHUS
¢u3nyeckux HKCHEPUMEHTOB, aHalM3a W  HMHTEepOperauuud  HHpopmamuu,
OIPEENIEHHS TOCTOBEPHOCTH MOJIYYEHHOI' O pe3yJIbTaTa;

CO3JaHUE YCIOBUM JJIsI pa3BUTUS yYMEHUH NIPOEKTHO-MUCCIEA0BATENbCKOM,
TBOPUYECKOM J1€ATETbHOCTH.

Ha m3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE CPEIHEro OOIIEro 0Opa3oBaHUS
orBoautcst 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 yacos (2
yaca B HEJETIO).

[Ipennaraemerii B mporpamme mo (U3HKe MepedeHb TaOOpPaTOPHBIX M MPAKTUICCKUX
paboT sBISIETCS PEKOMEHIOBAHHBIM, YYUTENb JIeJaeT BBHIOOP MpPOBENEHUS J1aOOPaTOPHBIX
paboT U OMBITOB C YUETOM MHIMBUIYATbHBIX OCOOCHHOCTEN 00YyJarOmuXCsl.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka 4 MeTOIbI HAYYHOT O MO3HAHUSA

®u3nka — Hayka o mnpuponae. HayuHble mMeTOnbl MO3HAHUS OKPYKAOLIErO
mupa. Pomp 3kcnepuMeHTa W TEOPUHM B MPOLIECCE IMO3HAHUS IPUPOLBI.
DKCNepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SBJICHUA M TpoleccoB. HayuyHble TMmoTE3bI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHMIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHLIMT COOTBETCTBHS.

Ponp u mecTto ¢usuku B GOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Pa3pges 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOIO JBHKCHMS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) M
YCKOPEHHE MAaTE€pHUAIbHOW TOYKHM, MX NPOEKLUHMH HAa OCH CHUCTEMBI KOOpAMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJNIMHEWHOe IBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOpEHHMS, IyTH U IEpEMEIICHUs
MaTepualbHONM TOYKU OT BPEMEHHU.

CBoOoaHOe najieHre. Y CKopeHue CBOOOHOTO NaieHus.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuaJbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSTHHOU 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepros u yactora obpaiieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHudyeckue yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHME: CHUIOMETD,
JNBWKEHHUE CHAPS0B, UEMHbBIE U PEMEHHBIE IIEpEaaUu.

Jlemoncmpayuu

Mogenp cucrtemsl OTCUETA, WUITIOCTPAUUs KHHEMAaTHUYECKUX XAPAKTEPHUCTUK
JBI>KCHHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmtonenne nBukeHUs Tena, OpPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOHOr0O NaeHMUs.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOTO ABMKEHHS C LEIBIO ONpPEAEICHNUs MITHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEGHUS MEXAY MNYTSIMHU, MNPONUIAEHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHH IPHU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne nBUKEHUs IAPUKA B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippammn  orHocutensHOCTH — [amunes.  IlepBwiii  3akoH  Hprorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akon HeroTona
JUUTA MaTepuaaibHOM TOUKHU. TpeTuii 3aKkoH HbloTOHA 1111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxkeHus1, kauyenus ). Cuiia tpeHusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJNbKEHUS U cuiia TpeHus nokos. Koadduuument tpenus.
Cuita conpoOTHBIIEHUS IPY IBUKEHUHN TEJIA B )KUJIKOCTH WIIM rase.

[TocTynarensHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCHU BpaueHus. llnedo cuel. YcnoBus
paBHOBECHS TBEPIAOIO TENA.

TexHu4yeckrue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHHE: IOAIIMIIHUKH,
JNBWKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne naepuum.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoii 3akoH Herorona.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUN.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pEe3UHOBOM o0pasiie, OT uX AedopmMaliu.

HccnenoBanne yciioBHM paBHOBECUS TBEPAOrO Tela, HMEKNIIET0 OCh
BpAILICHUS.

Tema 3. 3akonsl coxpaneHus 6 MexanHuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NMnynbc cHUIIbl U U3MEHEHHE HMITYJIbCa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIIHOCTD CHIIBI.

Kunernueckass sHeprusi MarepuayibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorennuanbHas DHEPTUSL. [TorenuunanbHas DHEPTUA yIpyro
nedbopmupoBaHHOW  TpykuHbL.  [loTeHuManbHast  SHeprus Tejla  BOIM3U
NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTECHUHUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTCHIMAJIBHBIX CWJI C U3MEHEHUEM MEXAaHWUYECKOW SHEPrUM CHUCTEMBI TEIN.
3aKOH COXpPaHEHU MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexoa mOTEHIIMATBLHON YHEPTUU B KHHETHUECKYIO 1 OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI C U3MEHEHUEM MEXaHUYECKOW DHEPTUu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKT'yTa.

Pasnen 3. MosekyasipHas pu3nka 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bt MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYISPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aHMOJICMCTBUSL YaCTHUI BelIeCTBA. Monenu CTpOeHUs Tra3oB, KUJIKOCTEU H
TBEPABIX TEJ U OOBICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3Mepnl Mosiekyil. KonnuectBo BemectBa. [locTosinHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
[enbscus.



Mopens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpelHel KHWHETWYECKOM SHEpPruM TEIUIOBOro JBIDKeHHs dvacTull raza. lllkama
temnepatyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHUE MeHneneeBa—Knamneipona.
3akoH [lampToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe mpencraBieHUE HM3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITBl, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIIeCcTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbIThl 110 1UPPY3UN )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Moguens onbita llITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSI.

Mopenb, WUTIOCTPUPYIOIIas TPUPOy AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHS UCAIbHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUM
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOT0
rasa.

Tema 2. Ocnoevl mepmoounHamuKu

TepMmogunamuyeckas cucrteMa. BHyTpeHHssI dHEprusi TepMOAMHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHenus. KonmuectBo TemoTsl U pabora. BHyTpeHHSs
SHEPrusi  OAHOATOMHOTO  HWJEallbHOrO  Ta3a.  Buael  Temonepenauu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3JydYeHHE. Y]IeJbHas TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TemioTsl npu Temionepeaaye.

[Tousatne 00 amguabaTHOM mnpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenre TepBOro 3aKOHAa TEPMOJWHAMHKH K H3omporeccaMm. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOUMIBI ~ AEHCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPruM B TEIUIOBBIX MammuHAX. KoaddumumeHnT mone3noro
nedctBust TermoBod MamuHbl. [lukn KapHo u ero kosd@uiMeHT mosie3HOro
JeHCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOAHEPT€TUKH.



TexHudyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHET'0 CropaHus, ObITOBOM XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkK U3 OYTBUIKM MO JACHCTBHEM CXKAaTOro BO3/1yxXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTEM TpeHUS (BUICOAEMOHCTPAIIHSA).

N3meHenune BHyTpEeHHEH SHEpTrUn (TeMIiepaTyphl) Tea Ipu TerIonepeiaye.

OmpIT 1O anuabaTHOMY pAaCHIUPEHUI0 BO3AyxXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, TBUTATENsl BHYTPEHHEI0 CTOPaHusl, peaKTUBHOTO
JBUTATES.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuwecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHueHncanus. Mcmnapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3JAyxa. HachelmeHHbIM map. YaenbHas TeEIUioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JTaBJICHUS.

Teépnoe Teno. Kpucraimnuueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucraimibl. CoBpeMeHHble Marepuaibl. [liaBienune u
KpUCTaIU3aIus. Y aenbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TUTPOMETp H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMHU MOJIYYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILUTMYECKOT O BEILIECTBA.

JleMoHcTpaIys KpUCTalioB.

Vuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwl

HN3mepenne OTHOCUTENIBHON BIaKHOCTH BO3yXa.

Paszgea 4. DaekTrpoauHamMuka
Tema 1. Inexkmpocmamuxa
OnekTpu3anmst Tel. OJEKTPUYECKMM 3apan. JBa Buma 3JIEKTPUUYECKUX
3apsaaoB. IIpoBOAHMKM, IUAJIEKTPUKH W TOJIYNPOBOJHUKU. 3aKOH COXPAaHEHHUS
AJIEKTPUUECKOI0 3apsfa.
BsaumoneiictBue 3aps0B. 3akoH Kyiona. TodeuHbIil 2IeKTpUUECKUI 3apsl.
Onekrpuueckoe mone. Hanpspk€HHOCTh  dnexkTpuueckoro mois.  [IpuHiun



CYIEPHO3ULIAN DIIEKTPUUYECKUX Moyied. JIMHUM HanpsKEHHOCTU 3JEKTPUUECKOTO
OJISL.

Pabora cunm  amekrpocratmdeckoro  moss.  [loreHnman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWKM H AWANAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnekTpuyeckass IpOHUIAEMOCTb.

OnekTpoeéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuuecKkne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
ANEKTPOMETP, JJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJIEHUE BJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alIapar, CTPYHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaRIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DNeKTpocTaTuuecKas 3aluTa.

JIM3IEKTPUKH B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKAa.
Uctounuku Toka. Cuna Toka. [locTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa i1 ydyacTka Henu.

DIIEKTPUUYECKOE COINPOTUBIICHHUE. YENbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COCTMHEHNE POBOJIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoHOCTB
BJIEKTPUYECKOr O TOKA.

DNEKTPOJABIKYIIAsA CWJIA M BHYTPEHHEE COINPOTUBICHHE WCTOYHHKA TOKA.
3akoH Oma 11 NOJIHOM (3aMKHYTO#) 35ekTprdeckoi uenu. KopoTkoe 3aMblKaHuE.

ONEKTpOHHAsT ~ MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
COINIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTbD.

DIIEKTpUUYECKUN TOK B BakyyMe. CBOWCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CobGcTBeHHast 151 IIPUMECHAs IIPOBOJIUMOCTh
MOJIyNIpOBOJHUKOB. CBoicTBa p—n-niepexoaa. [lonynpoBoHUKOBbIE IPUOOPHL.

DIJIEKTPUYECKHM TOK B  pacTBOpax H  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALNS. DIEKTPOIH3.



DIJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpocTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeETp,
BOJITMETP, PEOCTaT, HWCTOYHUKKA TOKA, OJICKTPOHArpEeBaTENbHBIC TPHOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANIPSIKEHHUSL.

3aBHCUMOCTb CONPOTHUBJICHUS UWIHHAPUYECKUX MNPOBOJAHUKOB OT JIJIMHBI,
IUIOLIAIY MTOMIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJIHUKOB.

[Ipsamoe w3MepeHHe dIEKTPOABMXKYIIEH cwibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSAS TPOBOJAUMOCTD AUOJIA.

Vuenuueckuii skcnepumenm, 1abopamophule pabomwl

N3yueHne cMenaHHOro COEIMHEHUST PE3UCTOPOB.

N3mepenue 3J1eKTpOABMKYIIEN CUIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexkTpoinusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3E€M C KypCcaMHM MAaTE€MAaTHKH,
OMOJI0TUH, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe NBUKEHUE B XKUBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUJbI TEILIONEPENayH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHNUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIKOCTEH H



ra3oB, JJIEGKTPUYECKHE CBOWCTBA METAJJIOB, B3JIEKTPOJUTHUYECKAs JHUCCOLUAIUS,
rajibBaHHKA.

l'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHHEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJAOMET M JpYyrue), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIyYEHHS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCJI€ HAHOMATEPHAJIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAsl 3allMTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTpOHArpeBaTelibHbIe puoopHl,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[ToctrossHHBIE ~ MarHUTHL.  B3anMOmeNCTBHME  TOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe 1one. Bektop MarHuTHOM uMHAyKUuW. [IpuHomn cyneprno3uuuu
MAarHuTHBIX Mojed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JIWMHWUNA MarHuTHOU
VHJYKIMH T10JI1 IOCTOSIHHBIX MArHUTOB.

MarauTHOE T1OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHHUNA WHIYKUAU
MAarHUTHOT'O TOJISL JUIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcreaa. BzanmoaecTBrue NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOYyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOayJb U HalIpaBJieHUE. [|BUKEHUE 3apSAKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHoM mose. Pabota cunbl Jlopenna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAs CUla HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHayKkuuu @apanes.

BuxpeBoe »snekTpuyeckoe molie. ONEKTPOABWKYIIas CWIa HHIYKIUU B
IPOBOJIHMKE, JBIKYIIEMCS IOCTYMATEIBHO B OJTHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBwiio Jlenna.

NHaykTUBHOCTE.  SIBlIEHME CaMOMHIAYKIMH. OJIEKTPOABMXKYILNAs  CuUia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHuueckne YyCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, DSJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO Ty4YKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneinicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHME BIEKTPOMArHUTHON MHIYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJICKTPOJABWKYIIEH CHUJIBI MHAYKIHUU OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonuvl

N3ydeHre MarHuTHOT O MOJsE KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue BICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3pnea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUmMHblE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOjeOaHUI.
[Mapmonnyeckue konedanus. [lepumon, yacrtora, amruuryiga u (aza koneOaHHI.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUil MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBpareHue HEpruu MpU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCAIbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOrUid MEXIYy MEXaHHUYEeCKUMHU U
ANIEKTPOMAarHUTHBIMU KojieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIuM B UJCATLHOM KO0JIe0aTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUsIX. BeIHYX/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXeHHbIE 3JIEKTPOMarHUTHbIE KOIeOaHMsl.

ITepemennsblii TOK. CUHYCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JACHCTBYIOIIEE 3HAYEHUE CHUIIBI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPeOICHUE IIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IMPU MPOU3BOJACTBE ANEKTpodHeprun. KymbTypa
WCIIOIb30BaHUs AJIEKTPOIHEPT U B TOBCETHEBHOM KU3HMU.

TexHu4yeckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanrne mapaMeTpoB KoJIeOATENbHONW CHUCTEMbI (MPYKUHHBIA WA
MaTeMaTUYECKUIl MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HANIPSDKEHHSI OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3oHanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
MHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb JIMHUY 3JEKTPONEpEaAYN.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomwl

WccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUW rpy3a HA HUTU OT
JUTMHBI HUTH U MAacChl Tpy3a.

HUccnenoBanne T1EpeMEHHOr0 TOKA B LEMA W3  MOCIENOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHuueckue BOJIHBI, ycioBUsl pacnpoctpanenus. llepuon. CxopocTb
pacnpocTpaHeHuss W JjuMHAa BOJHBL llomepeuHble W NpPOJONBHBIE BOJHBI.
WNurepdepenius u Auppakums MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJHBI. Y CIOBHUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanusa BexkropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpejioMJIeHre, Toisipu3anus, qudpakius,
unTepdepenius. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMAarHUTHBIX BOJIH. [I[pruMeHEeHuEe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI paIMOCB3H U TENEBUACHUA. Pamnomokarus.

DIIEKTPOMATrHUTHOE 3arPsI3HEHUE OKPYKAKOUIEH CPEbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKA.

Habmronenne oTpakeHust U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenune nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOW M
4acTOTOMN KOJIeOaHU.



HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMIIeHHE, oNsipu3anus, Audpakuus, UHTephepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI oTpaxkeHus cBeta. [locTpoeHue n3zobpaxeHuit B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKAa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroja MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucniepcus cBeta. ClIOXKHBIN cocTaB 0eoro ceera. LIBer.

CobOuparomiue u pacceuBarolue JuH3bL. ToHkas nauH3a. DOoKycHOE
paccTOsIHME W ONTHYEcKash cuila TOHKOM JuH3bl. I[locTpoeHue u3o0paxeHuil B
coOMparnMx U pacceuBarolmux JuH3ax. opMysia TOHKON JIUH3bBI. Y BEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBast ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudbpaknus cBera. JudpakuvonHas pemeérka. YclIoBue HaOMIOIEHUS
[JIaBHBIX ~MAakKCMMYMOB IpM NAJ€HHMM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIYIa,
doToanmapar, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJSIPOUSI.

Jlemoncmpayuu

[IpssMonuHEWHOE pAaCIpPOCTPAHEHUE, OTPAXKECHUE U IPEIOMIICHUE CBETa.
OnTtuyeckre mpruOOpBHI.

[TonHOE BHYyTpEHHEE OTpakeHrne. Mojenb CBETOBOA.

UccnenoBanre CBONCTB M300payKeHUHN B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIIECKOIIA.

Ha6mronenune naTepdepennmm cera.

Habmonenue nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO ITPU3MBL.

[Tomy4yeHue cekTpa ¢ MOMOMIBIO JUMPAKITMOHHON PEIIETKH.

Habmronenue nonspuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol



N3mepenue nokasarens NpeoMIICHUs CTEKIIA.
UccnenoBanre CBONCTB N300payKeHUHN B JTMH3AX.
Habmronenne nucrnepcuu cBera.

Pa3pnes 6. OcHOBBI ClIEUAJIBLHONH TEOPHH OTHOCUTEIbHOCTH
['paHnibl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHukH.  lloctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITENHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaLICHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPrUEH U UMITYJILCOM PEATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YacTOTOU. DHeprus
U UMIyJbC (POTOHA.

OtkpeiTre U ucciaeaoBanue Gporodddexra. OnbiThl A. I'. CToneroBa. 3aKOHBI
dororddexra. YpaBuenue ODunmreitHa st hoTodddexra. «KpacHas rpaHuiiar
dororddexra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoCTBA W MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
doTogaTumk, comHeYHas 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelTHEro Gporoaddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
IImanerapnas mopens aroma. [locrynatel bopa. M3myuenne u morisionieHue
(OTOHOB MNpHU MEpPexojile aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUMU aTOMa BOJIOPOJIA.

Bonnosreie cBoiicTBa yactuul. Bomusl e bpoiuist. KopryckynspHO-BOJIHOBOM
JyaJIU3M.

CHoOHTaHHOE U BBIHYX/IEHHOE U3JTyYEHHE.

TexHudeckue yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue mnHeHyaThIX CIEKTPOB U3JTYYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenune muHEHYaTOrO CIriekTpa.

Tema 3. Amommnoe adpo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHMS sapa. OTKpsITHE
pannoaktuBHOcTH.  OmnbiTel  Pesepdopma  1no  ompeaeneHuro  cocrasa
panvoakTUBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-u3Iy4eHHUs.
Bisinue paaoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE NpOTOHA M HeWlTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oronsl.

Anbda-pacnian. ODNEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH PaJM0aKTUBHOIO pacnaja.

DHeprusi CBs3U HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT maccel gpa.

SnepHble peakuuu. JleneHrue U CUHTES sIep.

SAnepusiit peaktop. TepmosnepHsiii cunTe3. IIpoOnembl M TMEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTHYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJIeicTBUs. ENMUHCTBO (hr3nueckoil KapTUHBI MUPA.

TexHu4yeckue yCcTpOWCTBA U MPAKTHYECKOE IIPUMEHEHME: TO3UMETP, Kamepa
BunbcoHa, siaepHbIil peakTop, aToMHasi ooMoa.

Jlemoncmpayuu

CuéT4YrK NOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

HccnenoBanne TpEKOB 4acTUL (10 TOTOBBIM (OTOrpadusimM).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Otansl pa3BATHS acTpoHOMUU. [IprKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro HebOa. Co3Be3nusi, spKue 3BE3bI, IUIAHETHI, UX BHIUMOE
JBUKEHUE.

Conneunas cucrema.

Connue. ConHewyHast akTHUBHOCTh. FcTounuwk sHeprun ConHua u 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIN Kilacc —
CBETUMOCTBY». 3BE3bl TIJIaBHOM MOCIEIOBATEIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCIIENOBAaTEIbHOCTH. BHyTpeHHee CcTpoeHue



3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBOoMonMU ColHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muineunbiii Ilyts — nama Ianaktuka. Ilonoxenue u nBuwkeHue CoyiHIA B
lNamaktrke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHbIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukToBO€ U3iydeHue.

MacmrtabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaGumroneHust HeBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUH I ONPENeNCHUs MOJI0XKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s1 CEBEPHOrO MOIYIIAPHSI U IPKHAE 3BE3BI.

Hab6ntonenus B Teneckon JlyHsl, miuaner, Mieunoro [lyrtu.

Oo6o0marouee NOBTOPEHUE

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeTbHOCTH YEeIOBEKa, pOjib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4HOH KapTUHE MHpPA, pOJib PU3HNUECKONU TEOPUHU
B (OpPMHpPOBAHUU TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTAaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs €
y4ETOM COJEPIKATEIBbHBIX MEXKIPEAMETHBIX CBA3€H C KypCaMM MAaTeMaTHKH,
OuMoI0THY, XUMHH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumore3a, (puU3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBbl YPaBHEHUM, TPUIOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX NPOECKLIMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOAHBIE 3JIEMEHTApPHbIX (QYHKIMH, NpPU3HAKK TOJ00UsS TPEYTrOJbHUKOB,
oIpeniesIeHIe MIOMAAN MIIOCKUX (GUryp u 0obEéMa Tell.

buonocusa: »>nekrpuyeckue SABICHUS B JKUBOW MPUPOJE, KoJieOATEIbHbIE
JNBWKECHHS B J)KMBOM IPUPOJIE, ONTUYECKUE ABJIEHUS B )KUBOW MPUPOAE, ACHUCTBUE
paanuanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BAHMS KPUCTAUIMUECKOW PpEIIETKH, CHEKTPaIbHBINA
aHaJIu3.



l'eocpagpua: wmarHuTHblE TIONMIOCAa 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: NVHUM DIIEKTPONEpPENAdY, TEHEPATOP NEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKLIHOHHAs I1€4b, pajap, PaauoONpUEMHUK, TEIEBU3O0D,
anteHHa, tenedoH, CBY-meub, MpPOEKIIMOHHBIM amnmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudebHOro mpenmera «®dusmka» Ha ypOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTHIKEHHUE CIIETYIOIINUX
JTMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS yueOHOro npeaMera «Dusuka» T0IKHbBI
OoTpaxaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KU3HEHHOTO
ONbITa U OMNbITA JEITEIBHOCTH B MPOLIECCE pealn3alli OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOT' O 4JIEHA POCCUIMCKOTO OOIIEeCTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIECYETOBEYECKHX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKHUX IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOIrO
o0IIeCTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEILHON OpraHu3allnu;

YMEHHUE B3aMMOJECHUCTBOBATH C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBHU C
uxX QYHKIUSIMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON AEATEIBbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXJaHCKON UJIEHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESITEIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO OY1YIIEro;

4) 3¢cTeTUYEeCKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIKOUYasl SCTETUKY HAYYHOIO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;



5) Tpy10BOr0 BOCIUTAHMS:

UHTEpEC K pa3IMyHbIM cdepaM NpoPecCHOHAIBHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oymyiiei mpodeccCuu 1 peaaTu30BbhIBATh COOCTBEHHBIE JKU3HEHHBIC TJIAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTU
(GbU3MKU Ha NPOTSKEHUU BCEU KU3HU,

6) IK0JI0TrN4eCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh JKOJIOTHUECKOW KYNbTYpPhl, OCO3HAHHE TJI00aTHLHOTO
XapakTepa SKOJIOTMUECKUX Po0eM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JEHCTBUN B OKpY>KaroIIeH cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpPEHHE OIbITa JEATeIbHOCTH HKOJOTHYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBUKE;

7) UEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUN [IeATEeIbHOCTH, T'OTOBHOCTh B TMPOILIECCE
U3y4CHUS  (U3MKH  OCYIISCTBIATH  NPOSKTHYIO H  HCCIEAOBATEIIbCKYIO
JeSTENbHOCTh UHIMBUIYAIBHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
ba3oBble JJornyeckue 1eMCTBHS:
CaMOCTOSITEIbHO  (OopMynupoBaTh U aKTyaIM3UpPOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISATh WEIU JAEATEIBHOCTH, 3aJaBaTh IMapaMEeTPbl W KPUTEPUU HX
JIOCTHKCHMS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTHBOPEUMST B  pacCMaTpUBAEMbBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YU4ETOM aHAIM3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LETIIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/ibCKHe el CTBHUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIOYEBBIMU IIOHSATHUSIMH W METOJAMH
buznuecKon HAyKu;



BJIa/IETh HaBbIKAMU Y4EOHO-UCCIEA0BATEIBCKON U MPOEKTHOM JIeATETbHOCTH
B 00jacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pElIeHMs 3a4ay (U3NYECKOTO COJAEp)KaHUs, NPUMEHEHUIO Pa3INYHbIX
METO/I0B TO3HAHUS;

BJAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpETalliy, NOPeoOpa3OoBaHHUI0O M NPUMEHEHUIO B PA3JIMUYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE IIPU CO3JJaHUH YUEOHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTATh TUTIOTE3y €€ pEeIICHHs, HAXOAWTh apryMEHTHhI IS JOKa3aTelbCTBa
CBOMX YTBEP)KJI€HUH, 3a7aBaTh IapaMETPbl U KPUTEPUHN PELLICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ pELIEHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh MW (OpMyaupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HaHUS MO (HU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEICATETLHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, MPEAJIaraTb OpUrHHAIbHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ uHpopmanmein:

BJaJIETh HABBIKAMM MOJyYEHHUs MHPOpMALUU (PU3UUECKOIO COJEp)KaHUS U3
UCTOYHMKOB PpA3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOHMCK, AaHAJU3,
CHUCTEMAaTH3AlMI0 U HHTEpPIpEeTaluio WHGOPMALMU Pa3IUYHbIX BUIOB U (opM
MIPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OpPMALINY;

UCMOJb30BaTh  CpPEeICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ CcoOroJieHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKU O€30MacCHOCTH,
TUTUEHBI, PECYpPCOCOEPEkKEHMs, MPABOBBIX M  3TUYECKUX HOPM, HOPM
uHGOPMAITMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp>KaHUS B pazNUYHBIX (opmarax c
y4€TOM Ha3zHA4YCHUS MHPOPMAIUH U [EICBOW ayAUTOPHH, BHIOUpas ONTUMATBHYIO
(dopMy npencTaBiaeHUs U BU3yaau3aluu.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE IeiCTBUS:
OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (UMK W BO BHE-YpPOUYHOM
NeSITEeNHHOCTH;



pacmo3HaBaTh TPEANOCBUIKM  KOH(MIUKTHBIX CUTyallddi W CMSATYaTh
KOH(DJIMKTHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBUIYaJIbLHOU
padoTHI;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHM C Yy4&€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WIeHA KOJICKTUBA;

NPUHUMATh IETW  COBMECTHOM  JEATENHHOCTH, OPraHWU30BBIBATH U
KOOPJAMHHUPOBATh JEHUCTBUS TO €€ JOCT)KCHHIO: COCTAaBJISITh IUIaH JCHCTBHH,
pactpenensaTe poid ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIATh pE3YJIbTATHI
COBMECTHOM padoTHhI;

OIICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXJIOTO yYacTHHKA KOMaHIbI B
001Ut pe3yabTar 1Mo pa3padOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OILICHUBATh WJEM C TIO3UIMA HOBU3HBI,
OPUTHUHAIBHOCTHU, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETUYECKOE IIOBEJACHUE B PA3IUYHBIX
CUTYaIHSIX, IPOSIBIIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh HHUIIUATHBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranu3auus:

CaMOCTOSITETTLHO OCYIIECTBJISATh MO3HABATEIBHYIO JESITEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIIEHUS PACUETHBIX U KAauyE€CTBEHHBIX
3a/1a4, MJIaH BBIIOJHEHUS MPAKTUYECKON pabOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEATIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMPATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLECHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DJPYAMIMU B 00JacCTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJeTh  HABbIKAMHU  TO3HABAaTEJIBHOM  peQUIeKCMUW Kak  OCO3HAHHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX TMPOILECCOB, HX pE3yJIbTaTOB U
OCHOBaHMI;



UCTIOIB30BaTh MPHUEMBI peiiekcHn ISl OLIEHKH CHUTYAlllH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBaTh PHUCKM U CBOEBPEMEHHO MPUHUMATh pEIICHUs IO HUX
CHIDKEHHUIO;

NpUHAMATh MOTHUBBI W apryMEHTHl JPYrHX TpU aHalu3e pe3yJIbTaToB
JESITEIbHOCTH;

OpUHUMATh ce0sl, TOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JPYrHUX TpU aHalu3e pe3yJIbTaToB
JeSITeNbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIUX HA OLIMOKH.

B mpouecce nocTuxkeHHs! JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS IPOIPaMMBI
no (us3uke a8 YPOBHS CpEAHEro oOImero oOpa3oBaHHA y OO0y4aroOUIUXCs
COBEPIICHCTBYETCS HMOIMOHATBHBIN UHTEIICKT, IpenoIaraomun
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUACTh HAIPaBJICHUS PAa3BUTHs COOCTBEHHOM 3MOLIMOHAIBHOM cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKIIOYAIOMICH CTpeMIIEHUE K JOCTHKEHHIO IENU U
yCIexy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE IEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

AMIATHUH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
ApYTUX, YYUTBIBATH €ro NpPHU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peiaTb KOH(PIUKTHI.

HNPEJIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YHAIOIIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJIE;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepHualibHas TOYKa, MHEpIUalIbHasl cUcTeMa OTcuéra, a0CONIOTHO TBEPOE TEIO,
UCaNbHbIN ra3, MOAEIN CTPOEHUS T'a30B, KUAKOCTEH U TBEPABIX TEN, TOUECUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (pU3NYECKHE SBJICHUS (MPOLECCHI) U OOBSICHIATH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKHM:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJHMHEWHOE
JBIKEHUE, CBOOOJHOE IMAJEHUE TEeJ, ABWKEHUE 10 OKPYKHOCTH, HHEpLU,
B3auMoJielicTBue Tel, nuddy3us, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJl, U3MEHEHUE 00bEMA Tell IPU HArpeBaHUM (OXJIAXKIEHUH), TEIUIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJCHCALMs, IUIABJICHHWE, KPUCTaJUIM3alus, KUIICHHE,
BJIQ)XKHOCTh BO3/yXa, [TOBBILICHHUE TABJICHUS I'a3a [IPU €ro HArpeBaHWU B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSHUS Ta3a B  H30IpPOILECcCcaXx,
ANEKTpU3aLUs TE, B3aUMOJEHCTBUE 3apsJIOB;

OIKCBHIBaTh MEXAHWYECKOE JBUKEHHE, WUCIONb3Yys (PU3MUECKHE BETUYHMHBI:
KOOpJIMHATa, NyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KMHETHYECKasi dHEeprus, MOTEHIMAIbHAS JHEPrusi, MeXaHu4ecKas
paboTa, MeXaHW4YecKass MOIIHOCTh; NpPH OINUCAHUMU TMPaBUIBHO TPAKTOBATH
(U3NYEeCKUil CMBICII HCIHOJIb3YEMBIX BEJIWYMH, UX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBA3BIBAIOLINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMHU
BEJIMYMHAMM;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOICTBA TE€l M TEIJIOBBIE SIBICHMUS,
UCNONb3ysl (U3NYECKHE BEIUYMHBI: JaBJICHHWE ras3a, TemIepaTypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTHYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBaJApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JAEMCTBUSL TEIJIOBOIO JABUTATeNs; MpPH OINUCAHUU
IOPaBUIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIUYMH, HX
0003HaUYEHUS W EIUHUIBI, HAXOAUTh (OPMYJbl, CBSA3BIBAIOLINE JAHHYIO
($u3nYecKyr0 BEIUYMHY C APYTUMHU BEITUUYHNHAM;

OINKCHIBATH U3YUYECHHbIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIB3Ys (PU3NUYECKUE BEIMYUHBI: DJIEKTPUUECKUN 3apsij,
ANIEKTPUUYECKOE I0JIE, HANPS)KEHHOCTD I0JIsI, IOTEHLMAJ, Pa3HOCTh MOTEHIINAJIOB;
OpU ONHCAHUM TMPABWIBHO TPAKTOBATH (DU3MUECKUM CMBICT HCIOIb3yEMBIX
BEIUYMH, MX OOO3HAUYEHHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIIUE
JaHHYI0 GU3UYECKYIO BEIUUHUHY C APYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEPruH, 3aKOH COXPaHEHUs HMIIYJIbCa,
IOPUHLMI CYNEPHO3ULHUHA CHJI, IPUHIUI DPABHONPABUS WHEPLMUAIBHBIX CHUCTEM
OTCUYE€Ta, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOECHMS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPrUU TEIUIOBOIO JBHUKEHUS MOJIEKYI C
aOCOJTIIOTHON TeMIlepaTypoH, MEePBhI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsija, 3akoH KyinoHa, Npu 3TOM pa3iauyarh CIOBECHYIO



(GbOopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHULIbI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auvarTh YCJIOBHS MX O€30MacHOrO WCIIONIh30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh DKCIEPUMEHTBHl TI0 MCCIENOBAHUI0 (U3UUYECKUX SIBICHUNA WU
NPOIIECCOB C HCIOJb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh mpobieMy/3amady W THUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYJIOBaHMS, MPOBOAUTH ONBIT U
dbopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3UUECKUX BEIHYUH, TIPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BaTh WU3BECTHHIC
METO/bI OLIEHKHU MOIPEMIHOCTEN N3MEPEHHM;

UCCJIE0BaTh  3aBUCUMOCTH  MeXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKkcUpoBaTh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BHJI€ TaONuIl U rpaduKoOB, AENIAaTh BHIBOABI IO PE3YyIbTaTaM UCCIIEI0BaHUs,

coOJro1aTh MpaBuia 0€30MacHOro TpyJa MPU MPOBEASHUU HCCIEIOBAHUMA B
paMKax ydeOHOTrO OKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOMU
JESITEeNHbHOCTU C MCIIOIB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTrh pacu€THble 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3Ysl (PM3HUECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJa4u
BBIOWpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKUE BEIUYMHBI U (POPMYIIHI,
HEOoOXomuMbIe I €€ pelIeHHs, TPOBOJUTh PACUEThl U OIEHUBATH PEATbHOCTH
MOJIY4YEHHOT'0 3HaYeHUS PU3NIECKON BEJIUUUHBIL;

pelIaTh Ka4eCTBEHHbIE 33/1a4d: BBICTPAUBATH JIOTMYECKU HETIPOTHUBOPEUUBYIO
LETIOYKY PACCYKICHHII C OMOpOW HA M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3aJlad  COBPEMECHHBIC
UHGOPMAIIMOHHbIE TEXHOJIOTUH JIJIs MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIPEJICTaBlIeHUs YYeOHONW W HAYyYHO-TIOMYJISIPHOM MH(OpMAIIUHY, TTOIYyICHHONW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTy4aeMyro HH(opMaIuio;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCIOJIb30BATh TEOPETHUYECKUE 3HAHUS MO (PU3HWKE B MOBCEIHEBHOW >KH3HU
Ul obecriedeHus: 0€30NaCHOCTH MpU 0OpallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMHU, NIl COXPAHEHHUS 3JJ0pPOBbS M COOJIOJIEHUS HOPM SKOJOTHYECKOIrO
MOBE/ICHUSI B OKPYXKAIOLIEl Cpelie;

paboTaTh B TpyIIle C BBHIIOJHEHWEM PAa3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PalMOHATHHO PACHPENeNsiaTh OOS3aHHOCTH U
IUIAHUPOBATH JCATCILHOCTh B HECTAHIAAPTHBIX CUTYAIHMsIX, aJICKBAaTHO OIICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYMIIbl B PEIIEHHE pACCMAaTPUBAEMOM MTPOOIEMBI.

K konny obyuenus B 11 kJjacce mpeamMeTHble pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH y 00YJIAIONTUXCS YMCHUI:

JEMOHCTPUPOBATh Ha TMPUMEpPaxX POJb M MECTO (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHON KAapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW AEATENHHOCTU JIOJEH, IEIOCTHOCTh M €IUHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMCEHEHUS W3YyYCHHBIX (U3NUECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOYECYHbI UCTOYHUK CBETA, SAJEpPHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJeNb aTOMHOI'O Siipa MpH pEHIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3UUYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DM3HMKH: DJICKTPHUIECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE
MarHuToB, DJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJNS Ha
MIPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsii, 3JEKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJMHENHOE PACIPOCTPAHCHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppeperuus, aubpakuus W OOJSpU3alUsg CBETa, JHCIEepPCUs CBETa,
dotoanekTpuaeckuii 3pdekt (poroaddekT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHAas
PaINOAaKTUBHOCTD;

OMKCHIBATh W3YYEHHBbIE CBOMCTBA BeIIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHMYECKHE,  DJIEKTPUYECKYI0O  TPOBOAMMOCTH  PA3JIUYHBIX  Cpel) U
ANIEKTPOMArHUTHBIE SIBICHUS (TIPOIIECCHI), MCTONB3Yys (DU3UYECKHE BEITHMYUHBI:
ANEKTPUUECKUI 3apsjl, CUjia TOKa, JJIEKTPUYECKOE HAMNpsHKEHHE, DIIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs CUia, padoTa TOKa,
WHAYKIMST MarHuTHOTO TMoisi, cuia Awmrmepa, cwia JlopeHlia, WHAYKTUBHOCTH
KaTYIIKA, YHEPTUS DJIEKTPUYECKOTO M MAarHUTHOTO IOJIeH, MepUo M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij U CcHjla TOKa B IIpoLEcce
TapMOHUYECKHUX DJICKTPOMAarHUTHBIX KojieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKasl CHUjia JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (HU3UUECKUIN
CMBICIT HCIIOJIb3YEMBIX BEJIWYUH, WX OO0O3HAYCHUS W EAUHUIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JAaHHYIO (QHU3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEITUYMHAMM;



ONKMCHIBATh HW3y4YEHHBIC KBAHTOBBIC SIBJICHHUS M TMPOIECCHI, HCIOJIB3Ys
(¢u3znyueckre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJILC (POTOHA, IEPUOJ TIoJypacnaa, SHEPrus CBsI3U
ATOMHBIX Si7Iep, TPU OIMUCAHWU TPABWIBHO TPAKTOBATh (DHU3WUECKHIA CMBICT
WCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHUS W CIWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTHMH BEIMYUHAMU,
BBIYHCIISATh 3HAUCHUE (PU3NYECKON BETUUHHBL;

AHAM3UPOBATH (PU3UUYECKHE MPOIECCHI U SBIICHUSA, WUCIIONB3YS (U3HUECKUE
3aKOHBI M MPUHIMIMBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIILHOTO U MapalieIbHOT0
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Joymns—JIeHla, 3aKOoH 3IEKTPOMArHUTHOMN
WHAYKIIMHU, 3aKOH MPSIMOJIUHEHHOTO PacHpOCTPAaHEHUsSI CBETA, 3aKOHBI OTPaKEHUS
CBETA, 3aKOHBI MPEITOMIICHUS CBETa, ypaBHEHHWe ODWHITEHHa s doTodrddexra,
3aKOH COXPAaHEHHs SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs MacCOBOI'0 YMcia, mocTynatsl bopa,
3aKOH PaIMOAKTUBHOrO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeeIATh HAIIPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TTOJIS TPOBOTHUKA
C TOKOM, cuJjIbl Ammepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATE JKCIEPUMEHTBI 110 HCCIICIOBAHUIO (U3UYCCKUX SBICHUHA W
IPOLIECCOB C MCIOJIb30BAaHUEM TMPSIMBIX WM KOCBEHHBIX H3MEPEHUH: MPHU 3TOM
dbopmynupoBaTh TpoOJIeMy/3ajady M THIOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYyIOBaHUS, TPOBOAWTH OIBIT U
dbopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBIIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNM;

UCCIIEZIOBaTh 3aBHCHUMOCTH (PM3WYECKUMX BEIHYMH C HCIIOJIb30BAHUEM
OpsIMBIX HU3MEPEHHI: MpU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pEe3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, AeaTh BHIBOABI MO PE3yIbTaTaM UCCIICIOBAHNS,

coOJro1aTh MpaBuia 0€30MacHOro TpyJa MPU MPOBEASHUU HCCIEIOBAHUMA B
paMKax y4eOHOTro OHKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON W MPOEKTHOU
JIESTENHHOCTU C MCIIOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u



BBIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HEOOXOAMMBIE JUIsl €€ pEelleHUs, MPOBOAUTh PAcu€Thl M OLIEHWBATH PEAIbHOCTH
HOJIYYEHHOr0 3HaY€HUs! (PU3NYECKOMN BETUUHNHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTMYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXAEHUN C OMOpPOM HAa HM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(pu3nyeckue sIBIECHUS;

UCMOJb30BaTh  MpPU  pEUIeHMH  yuyeOHbIX  3aJady  COBpPEMEHHbIE
MHGOPMAIIMOHHBIE TEXHOJIIOTHU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y TPECTaBICHNUs Y4eOHOW U HayYHO-MOMYJISIPHON MH(POPMALIMH, TTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMYI0 UH(OpPMALIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacHOr0 MCIHOJIb30BAaHUS B TTOBCETHEBHOM
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE NPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIsl obecriedeHus: 6€30MacHOCTH MpHU OOpalllEHUU ¢ MPUOOpPaAMU U TEXHUYECKUMHU
YCTPOWCTBAMHU, ISl COXPAaHEHUS 3/10pOBbs M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOro
MTOBEJICHUS B OKPY KAIOIIEH CPEE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLHUAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TpyNNbl, PALUMOHAIBHO pacHpenesiTh OOSI3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aICKBaTHO OLICHUBATh
BKJIaJ] KQXKJIOr0 U3 YYACTHUKOB IPYIIIBI B PELLICHUE paccCMaTpUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/mm Konrtpoabubie | IlpakTHueckue
NPOrpamMmbl Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Paznea 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METOJIb HAYYHOT' O TIO3HAHUS 2 bubamorexa [IOK
) A ya https://m.eds00.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
butmmoreka [IOK
2.1 Kinemaruia > https://m.eds00.ru/7f41bf72
bu6nunorexa LIOK
22 Hunamiia 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOM 9 1 bubnmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
32 OCHOBBI TEpPMOAUHAMUKHI 10 1 hitps:/m.cdsoo.rw/7f4 1672
13 ArperaTHbIe COCTOSIHHSI BEIICCTRA. 5 bubmmoreka [JOK
' Ma30BbIE MIEPEXOIBI 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

Paznea 4. JIEKTPOJANHAMUKA

bubnunorexa LIOK
41 DueKTpocTatitia 10 https://m.edsoo.ru/7f41bf72
47 [locTostHHBIN neKkTpuUecKuil TOK. Toku B 12 bubnmoreka [JOK
' pa3INYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro o pasgeny 22
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P KonTpoabnsie | IlpakTuuyeckue (mupp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 1 | 3 bubmuotexa [IOK
’ WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHndeckue U 3J1€KTpOMarHUTHbHIE 9 | bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
27 MexaHn4eCcKHe U JIEKTPOMarHuTHbBIE 5 1 bu6nnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmorexa [IOK
2.3 O 10 3
frrra https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIbHONH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIMaJIbHON TEOPUHU 4 | bubmuorexa [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 OJIeMEHTHI KBAHTOBOU OIITUKH 6 ngg;gf:;;grou/s 11697
4.2 Crtpoenue atoma 4 bubnmoreka [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

https://m.edsoo.ru/7f41¢c97¢

4.3

AToMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pasgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPUIUKI 7 Bubnroreka LIOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pasgeny 7
Pa3gen 6. OGOBIIAIOLIEE IOBTOPEHUE

6.1 O6o06mraromiee TOBTOPEHHE 4 ngi;ﬁf;;gr?ﬁ £41c97c
HWroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE 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




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Mara undgposBbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypchl
®dusuka — HayKa O IPUPOLE.
1 Hayunrbie MeT(?)IK bl HO?I.)H:HI/M 1 Bubmmorexa LIOK
v g https://m.edsoo.ru/ff0c32¢e2
OKPY’KaIOIIEeTO MUpa
Posne 1 MecTo pu3uku B

) (dbopMUPOBaHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOH KapTUHbI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITbHOCTH JIFOICH
MexaHn4eckoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O | but6mmoreka [IOK
nBwxenus. [lepemernienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE ITPAMONIMHENHOE | bu6nuorexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NMPSAMOIUHENHOE 1 bu6nmoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBobOonHOe majeHue. Y CKOpeHue | bu6mmoreka [IOK
CBOOOIHOTO MaJACHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHOe 1BH>KEHUE.

7 JBrm>keHuEe MaTepuaabHON TOYKH 10 1 bubmmorexa OK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHumn otHOCUTENBLHOCTH ["anuies. 1 but6mmoreka [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

HuepunanbHble CUCTEMBI OTCYETA.
[IepBsb1ii 3ax0H HproToHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. I[lpunnun

bu6mmoreka [JOK

? CYNEPHOSHIII CH. BTOpOHuSaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepralibHOM TOUKU

10 Tpetuii 3akoH HproTOHA 11151 bu6nuoreka [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroTeHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpenusi. Koaddurment tpenus.

13 Cuna ZI;HpOTI/IBJIeI({bI/Iq:I pu IIBI:E(GHI/II/I bubamorexa [HOK

https://m.edsoo.ru/ff0c3{76
TeJa B XKUIKOCTH WU ra3e
[ToctynarensHOE U BpalaTeabHOE

14 JBIDKEHHE a0COTIOTHO TBEPIOTO TeJa. bu6mmoreka [IOK
MowmenT cuisl. [lnedo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
HNmnynbsc MaTepralbHON TOYKH,

L5 CHCTEMBI MaTEPHAITHHBIX TOUYEK. bu6mmoteka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUXKEHUE
PaboTta u MOITHOCTH CHIIBI.

16 KuneTtndaeckast sHeprusi MaTepuagibHONR bu6mmoteka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPruu

17 [ToTeHnmanbHas SHEPTHUsl. but6mmoreka [JOK



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

[oTeHnmanbpHas SHEPTHS YIPYTo
ne(OpMUPOBAHHOMN MPYKUHBI.
[NorennuanpHast SHEPTHs TeNa BOJIU3U
HOBEPXHOCTH 3eMIIn

https://m.edsoo.ru/ff0c461a

18

IToTeHnManLHBIE M HEMOTEHIIHATLHEIC
cuibl. CBsi3b pabOThI
HETIOTEHIIMAJILHBIX CHJI C K3MEHEHUEM
MEXaHUYECKON PHEPTrUU CUCTEMBI TEl.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha TPUMEPEe PACTIKSHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas pabota o teme
«Kunematunka. JImHamuka. 3aKOHBI
COXpaHCHHS B MEXAHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYeCKoi Teopuu. bpoyHoBckoe
neuxenue. Auddyszus

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBU>KEHUS U
B3aMMO/ICMCTBHS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEN
Y TBEPJBIX TEN

23

Macca monekyn. KonuuectBo
Bemectra. [locTtostHHast ABorajapo

24

TemnnoBoe paBHOBecue. TemrnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp



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

Lenscus

Wneanpusriit raz B MKT. OcHOBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMrepaTypa Kak Mepa

2% cpeaHel KUHeTUYECKOW YHEPTUH bu6mmoreka [IOK
JBUKEHHUS MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
JlaGopaTopHnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEKTY
napaMeTpamMu COCTOSIHHS
pa3pekeHHOTO raza»

29 H3omnporieccrl B H1€aIbHOM Ta3e U UX bubmmoreka [IOK
rpaduyueckoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpennsisa sueprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0kbI e€ m3meHenus. KonmdaecTBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UJICATEHOTO
rasa

31 Buael rerionepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢36
VY enbHas TEIUIOEMKOCTD BEIIECTBA.
32 KonunuecTBo Tennotsl npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHeli nmpoiece

13 ITepBrIil 3aKOH TEPMOAMHAMUKHU U €0 but6mmoreka [JOK
NIPUMEHEHUE K U30IIPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTh mpoiieccoB B but6mmoreka [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
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Ipunnun gevicteus u KIIJ[ TermnoBoit

but6mmoreka [IOK

35
MaIllWHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKU
18 O606maromuii ypok «MomnekynsipHas bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtponsnas padota o teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpazoBanne 1 KOHICHCAIHS. but6mmoreka [IOK
Hcnapenue u xurnenve https://m.edsoo.ru/ff0c63b6
AOGcoutoTHAs M OTHOCHUTENbHAS
41 BJIQ)KHOCTB BO31yXa. HachIeHHbIN Bubnmoreka LOK
Ayxa. IJI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
4 amopdHble Tenaa. AHU30TPOIHS bu6muoreka [IOK
CBOMCTB KpHcTaLoB. Kuakue https://m.edsoo.ru/ff0c65£0
KkpucTtayyibl. CoBpeMEHHbIE MaTepUaIbl
[InaBneHne u kpucTaUIU3aLMsL.
43 VY enbHas TEIIoTa IJIaBJICHUS bubmmorexa LIOK
8 ' https://m_edsoo.ru/ff0c6708
Cybnumarnus
bub OK
44 YpaBHEHME TEIIOBOTO OaaHca hgpg;ifg;g /06820
45 OnexTpuzanus Tell. JNEKTPUYECKUN bu6muoreka [IOK

3apAa. I[Ba BH A SJICKTPUUICCKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsoB

[IpoBOIHUKHN, TUATEKTPUKHU U

bubmmoreka [IOK

46 IIOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUS
yip A P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUIECKOTO 3apsi/ia
B3aumoperictBue 3apsinoB. 3aKoH
47 Kynouna. ToueuHbIN 3I€KTPUIECKUH bubnmorexa [OK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hampsxk€HHOCTH 3JIEKTPUYECKOTO
48 noJist. [IpuHIUIT cynepno3uium bu6mmoreka [IOK
ANEKTPUYECKUX Toneu. JInnnn https://m.edsoo.ru/ff0c6df2
HaInps>KEHHOCTU
Pabota cun anekTpocTaTHIecKOro
49 noys. Ilorenmman. PazHocTh bubmmorexa [OK
) At https://m.edsoo.ru/ff0c600
[IOTEHIINAIIOB
IIpoBOAHUKY U TUIIEKTPUKU B
50 3.]'IpeKT OCTAaTUYECKOM HOI;'IG bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMkocTs. KoHIeHncaro
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO
52 KOHAeHcaTopa. DHEPTHUI 3apsHKEHHOTO buomorexa HOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "HU3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIMDO AEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO

amnrmaparta, CTpyHHOT o IpuHTepa.
DnexTpocTaTHuecKasl 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHHe AIIEKTPOPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0
cyuiectBoBanus. [locTOSHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conporunenue. 3akon Oma ist
y4acTKa Ienu

56

[ocnenoBarensHOE, MapauIeabHOE,
CMEIIaHHOE COSUHEHHE
npoBoIHUKOB. JIaGoparopHas padota
«HSy‘IGHI/Ie CMCIIAHHOT'O COCOIUHCHU S
PE3UCTOPOBY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIIHOCTB NEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 11 MOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbikaHue. JlaboparopHas paborta
«M3mepenne DJIC ucTouHrKa ToKa 1
€r0 BHYTPEHHETO COTPOTUBIICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIpPOBOJAUMOCTh

60

DJIEKTPUUYECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoHUKY, UX COOCTBEHHAS U

npuMecHas mpoBoguMocThb. CBoiicTBa

p—n-niepexoxa. [lonynpoBoaHUKOBEIE
npubopbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUUYECKUI TOK B paCTBOpax 1

2 pacIuiaBax 3JIeKTPOIUTOB. 1 bu6nuorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTponaus
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSTEeIIbHBINA U | bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Imazma
DIIeKTpUUYeCKe MpUOOpHl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuorexa LIOK
npuMeHeHnue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acCHOCTH

65 O6o0marommii ypok 1 bubmmoreka [IOK
«OIEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
Konrtponbnas padota o teme

66 «Quektpocraruka. [locTosHHBIN | bu6muoreka [IOK
3NeKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Pesepsublil ypok. KonTponbHas | bu6nuorexa [IOK
pabota o Teme "DIeKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pesepsublit ypok. O600matonuii ypok 1 bu6mmoreka [IOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
J]:;H Tema ypoka Beero Kontpoabubie | IlpakTnueckue fa[:;:enuﬂ sgizzz:fenbﬂme
padoThI padoThI pecypesI
[TocTosTHHBIE MarHUTHI U UX

| B3auMo/ieiicTBUe. MarHuTHoe ToJe. | bubmuorexa [IOK
Bexkrop MmaruutHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIUH
MarauTHO€ 1oJie MPOBOIHHUKA C

) TokoM. OnbIT Dpcrena. | bubnnoreka [IOK
B3anmonencTeue npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopartopnas padota «3yuenue 1 1 bu6nnoreka [JOK
MAarHUTHOT'O IO/l KATYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBUEe MArHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGoparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanmne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS1 HA

5 JBHXKYILYIOCS 3apSKEHHYIO YACTHILY. 1 bubnnoreka [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
JlopeHnia
DnekTpoMarauTHas UHAYKIwms. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. I1C 1

HHAYKIHH. 3aKkoH QJICKTpoMar HUTHOM



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

uHnykiuu Gapanes

JlaGoparopnas pabota
«HccnenoBanue sIBJICHUS
AJICKTPOMArHUTHON WHIYKITH

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHHE
camonHaykuuu. J/1C caMOMHIYKIIMH.
DHeprus MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHuTHOE MOJie

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa 1 UX
MPUMCHCHUC: IIOCTOSAHHBIC MAI'HUTHI,
QJICKTPOMArHUTHI, 3JICKTPOABUIATCIIb,
YCKOPUTEIHN 3JI€MEHTAPHBIX YACTHII,
MHAYKIMOHHAS TeYb

10

O6o0matromuii ypok «MarautHoe
II0JIC. QHGKTPOMaFHI/ITHaH HUHIOYKIOHA»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas paboTa 1o Teme
«MarauTtHoe noiie.
SHeKTPOMaFHI/ITHaH I/IHILYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUYECKHE
KosieOanus. ['apMOHHUYECKHUE
KoJieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaienue sHepruu

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCIMOCTH
Nepro/ia MaJIbIX KoJeOaHuit rpy3a Ha
HUTH OT JJTMHBI HUTU M MAcChI TPYy3a»

14

Koneb6arenpHbiil kOHTYp. CBOOOHBIC

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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SJICKTPOMArHuTHBIC KoJicOaHMs B
nacaaibHOM Ko0JIeOaTeIIbHOM KOHTYpEC.
Amnagorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMHA KoJIeOaHUSIMH

15

®opmyna ToMcoHa. 3akoH
COXPAaHCHHS SHEPTUU B HICATHHOM
Kose0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXarOMIUX
KoJicOaHUsX. BeIHYXIeHHBIC
MexaHn4uecKue Koebanusa. Pe3onanc.
BEIHYXICHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIit Tok. CUHYCOUIATBHBIN
MepEeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE 1
JNENUCTBYIOLIEE 3HAUCHUE CUITbI TOKA U
HaIpsKEeHUs

bubmnorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTso,
nepenayda u norpedieHne
NEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHE IIEKTPUYECKOr0 3BOHKA,
reHepaTopa NepeMEHHOro TOKa,
JIMHUU DJIEKTpoIIepesay

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
Kynbrypa ncnosibzoBanus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHOM
KU3HU



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

MexaHHUeCKHe BOJTHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth

bu6nmorexa [IOK

21 pacrpoCTpaHeHys U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[lonepeunbie 1 NPOAOJIbHBIE BOJHbI
” 3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEeKTPOMArHUTHBIE BOJIHBI, UX
23 cBOMCTBa U cKOpocTh. [IIkaa bubamorera LOK
https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[TpuHIIUTIBI paTUOCBS3U U
24 TeJeBUAcHUs. Pa3Burue cpencTs
cBa3u. Paguonokanus
25 KonTponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHEHOE pacIpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpeje. bubnmoreka [JOK
ToueuHslil uICTOUHUK cBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300pa)KeHMIl B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. llpenenbHblil bub6mmorexa [IOK
YI'0JI HOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUs
29 Jlaboparopnas pabota «3mepenue bubnnoreka [JOK
IOKAa3aTes NMPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune nzo0pakeHuil B bubmuorexa [IOK



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
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nuH3e. Popmylia TOHKOM JIMH3HI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ff0cddle

JlaGoparopnast pabora

31 «Hccnenosanue cBOUCTB
M300paXeHUH B JIMH3AX)
Hucnepcust cBera. ClioXHBIA COCTaB
1 6enoro ceeta. L{ger. Jlaboparopnas
pabota «Habmonenue aucnepcun
CBETa»
1 Wutepdepennus ceera. dudpakius bu6numorexa [IOK
cBeta. [udpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpUOOPHI U YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO MPUMEHEHHUS
['paHuIBl MPUMEHUMOCTH
16 KJIaccuueckoil Mmexanuku. [locTynarer bubnnoreka [JOK
CIIeLIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amMmeniieHre BpeEMEHHU U COKpaIllCeHUE bubmorexa LIOK
p p https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMMYJIbC PEISITUBUCTCKON
38 yacTUIlbl. CBI3b MacChl C DHEPTUEN U Bubmaorexa IIOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl TOKOS
KonTponbHas pabora «OnTuka.
. bubmuorexa [IOK
39 OcCHOBBI CIELIMATIBHON TEOPUU

OTHOCHUTCIIBHOCTH)»

https://m.edsoo.ru/ffOcf6f0
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®otonbl. Popmyina [lnanka. DHeprus

Bbu6nuorexa LIOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U HCCIIEN0BAHUE Eu6 [IOK
NOINOTEKA
41 .0 A.T.
porospdexra. Ombrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodddexra. YpaBHeHue
42 3171HH_ITG§H8. Hq:lq)(bOTOB(b(;@)CKTa buommorera HOK
A ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» potordpdexra
HaBnenne ceera. OnbiTel I1. H.
43 JlebeneBa. XumMnudeckoe NeUCTBUE bubmmorexa [OK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MIPaKTUYECKOE MPUMCHCHHE:
44
¢boTorneMeHT, GOTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenune 3agau no reme «JI1€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTUKW)) https://m.edsoo.ru/ff0d0302
Monaens atoma TomcoHa. OTBITE
46 Pesepdopna o paccestHuro o-4actu bubmmorexa [IOK
POOPA p e https://m.edsoo.ru/ff0d091a
[TnaneTapHas MojeNb aTOMa
bu6nmmorexa [IOK
47 Iloctynatel bopa
TY/IATRL BOp https://m.edsoo.ru/ff0dOafa
W3aydenune u norioieHue GpoTOHOB
48 i} I/I};:a €X0JIe aToMa C O, H(()li“o OBHS bubmmorexa [OK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha IPpyroi. Buasl criekTpoB
BonHoBErIe cBoiicTBa yacTuIl. BomHEI
N bubnmoreka [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOH AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0cag
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BBIHYXXICHHOC N3JIYUCHUC

50

OTkpbITHE paTUOaKTUBHOCTU. OMBITHI

Pesepdopmaa mo onpeneneHuio cocraa

PaAOaKTHBHOI'O U3JTYYCHUA

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiusHue
PaIMOaKTUBHOCTHU HA KUBBIE
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oTomel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznydyeHue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CB31 HyKJIOHOB B sJIpe.
SnepHbie peakuuu. SnepHbii
peakrop. [Ipobrnembl, IEPCIEKTHUBHI,
9KOJIOTUYECKHE ACTIEKTHI SII€PHOI
SHEPIreTUKU

bubmnorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHUS 1
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrasriii cron «®@yHaaMeHTaabHbIe
B3auMoeiicTBud. EMUHCTBO
(bu3nIeCcKoil KapTHHBI MUPa»

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

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIpPKHUE 3BE3IbI, TIAHETHI, UX BUIUMOE
nBrkenne. CoHeyHas cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
NcTtounuk sHeprun CosHua U 3BE311



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

57

3BE3BI, NX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
[OCJIEI0BATEILHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKIACHUU 1
spoatonru CoJHIA U 3BE3]

58

Mneunsiit Ilyre — Hama ['anakTuka.
ITonos>xenne u neuwxenue CosHua B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B SIIpax TajJaKTUK

59

Bcenennas. Pa3Oeranue rajnakTuk.
Teopus bosbiioro B3psiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

KonrtpomnbHas pabota «1eMeHThI
aCTPOHOMMH M aCTPOPUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIIUATIbHOM U
ATUYECKOH chepax esaTeIbHOCTH
JelIoBeKa

63

O60o6maromuii ypok. Ponb u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHOH KapTHHE MUPa

64

O6o0matomuii ypok. Pois
¢u3nveckoit Teopun B HOpMUpOBaAHUU
NpeCTaBICHUN 0 (HU3NIECKO
KapTHUHE MHpa




O6o06matrommii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 Pe3epBHbIil ypok. MarHuTHOE 1oJIE. 1
DneKTpOMarHuTHAsT UHIYKIHS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIIELIUAJIbHON TEOpUU 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 3H€£€HTBI};I)CTPOHOMHH u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






