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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUU K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHONW HpPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm denepaibHOW paboueld MporpaMMbl BOCITUTAHHS U
KOHIIEMIUH TMpernogaBaHus yaeoHoro npeamera «Du3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii
®enepanyn, peaau3yoUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprxanue mporpamMmmsl 10 (PU3KMKE HANPaBICHO HAa (POPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO Tmonxoaa. llporpamma mno ¢usuke coorBercTtByeT TpedboBanmsim PI'OC COO k
IUIAHUPYEMbBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMEeTHbIM pe3ylbTaTaM OOydeHHus, a Takke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEAMETHBIX CBs3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHbIMM IIpeaMeTaMu. B Hell onpenensroTrcs OCHOBHBbIE LIETM U3Y4eHUs (U3UMKU Ha YPOBHE CPEIIHEro
o01iero o0pazoBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIC, METAaNPEAMETHBIC,
npeaMeTHbIC (Ha 6a30BOM YpPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [UIAaHUpPYEMbIE pEe3yJIbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIPEMETHBIE PE3YNIbTAThI 110 T'01aM O0YUYEeHHUS;

e cozaep:kaHue yueOHoro npenmMera «Puznkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE y4EOHOTO MpeIMeTa
B ILIKOJIE, BHOCUT CYIIECTBEHHbII BKJIaJ B CHUCTEeMY 3HaHUH 00 okpyxkatomeMm mupe. IIkonpHbIH Kypc
¢bu3nMKn — cucTeMo0Opa3yoNuil IS €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, TIOCKOJIBKY (pu3muecKkue
3aKOHBI JIE)KaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3yyaeMbIX XUMUEH, Onosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcmonp30Banne W akTHBHOE MpHMEHEHHE (U3NYECKUX 3HAHUN ONpEHeIseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B chepe 3HEPreTHUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMHU M JApyrux. M3ydenue (u3MKyM BHOCUT OCHOBHOH BKJaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00y4aroIuxcs, B GOpMUPOBAHNE YMEHHUH IPUMEHSTh
Hay4YHBI METOJ1 TO3HAHUS MPU BHIIOJHEHUH UMHU YUEOHBIX HCCIIEI0BaHUM.

B ocHOBY kypca (u3uku Ui ypoBHS CpeiHero o0Iero o0pa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM € HEH KypcC SIBISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH COJCPKHUT
MaTepuai U3 BCeX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBisieTcss GOpMUPOBAHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTEpPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus npeamnoiaraeT UCIoib30BaHHE TYMaHUTApHOTO MOTEHIHaIa
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTMYECKUMU TpoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypce GU3UKU MpeanojaraeT 3HakOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKAeHUs IPoOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH OE30MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKHM Ha ypOBHE CpelHero oomero oOpa3oBaHHs SBISIOTCA
¢usnueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOPUH, POIH
(GyHIlaMEHTaJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MpPHUPOJE, TPaHMUIIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIM TMOAX0Jl B Kypce (U3MKK peanusyeTcsi Mpekae BCero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatomuxcs. Jias 6a30Boro ypoBHs Kypca (U3HKH —
3TO MCIOJIb30BAaHUE CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOpHBIX PadoT,
KOTOpBIE B MporpaMme 1o (u3uke OObEOUHEHBI B OOLIMI CHHCOK YYEHHYECKMX IMPAKTHUYECKHX padoT.
Bbinenenne B yka3aHHOM IepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAUMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa3oBaTEIbHOTIO Mpollecca MCXOAS U3 OCOOCHHOCTEW IUIAHMPOBAHHS H
ocHameHusi kabwHeta (usuku. I[Ipu 3TOM oOOecmeunBaeTcsl OBNaJeHHE OOYYAOIIMMHUCST YMEHHUSIMU



MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE YIENsAeTCS PEIICHUIO PAacuETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, IO3BOJISIIOIINE
NPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfesia Kypca, TaK U HHTETPUPYS
3HaHUS U3 Pa3HbIX pa3zfeioB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3a/JaHUsl HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJIS1 CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu DPI'OC COO Kk MaTepuanbHO-TEXHHYECKOMY OOECIICUCHHIO
yuebHoro mporecca 0a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero oOIiero oOpa3oBaHus JOJKEH
M3y4aThCsl B YCIOBHUSX NPEAMETHOrO KabuHeTa (M3MKM WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOHMHETA
IIPEMETOB €CTECTBEHHO-HAYYHOro LIMKJIA. B kabuHere pu3uku 10KHO ObITH HEOOXOIUMOE J1a00paToOpHOE
000pyIOBaHUE JJIs BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMoHCTpalmoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHUH C IMPHHLIUIIOM MHHUMAJIbHOU
JOCTaTOYHOCTH M oOOecreyrBaeT IOCTAHOBKY HEPEUYMCICHHBIX B MporpaMMe MO (QU3UKE KIIOYEBbIX
JEMOHCTPALUI [T UCCIIEOBAHUS N3Y4aeMbIX SIBICHUH M MPOLIECCOB, SMITUPUIECKUX U (yHIaMEHTAITbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT dopmupyercs B BuUje
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO OOOPYAOBAaHUS IOJKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M LM(POBBIX NMPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME HHTEpECca M CTPEeMJICHHsS OOYdYalOMMXCS K HAYYHOMY HM3YYCHHIO MPUPOIHI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUIl O HAy4YHOM METOJle MO3HaHUS U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa H3y4eHHsS OCHOB CTPOCHHUS MATEPUU H
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJIECHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH.

JIoCTIOKEHHE THX IeNieii o0ecreunBaeTcs pelIeHneM CIeYIOINX 3a/1a4 B IIPoIiecce H3yYeHUs Kypca

(bU3HMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

e pUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJICKYISIPHYIO (DU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DH3HKY U 3JIEMEHTBI
acTpo(u3HKH;

e (opMHUpOBaHHE YMEHHH TPHUMEHATh TEOPETUYECKHE 3HAHUS JUIS OOBSICHEHHS (PU3UICCKUX
SIBIICHUI B IPUPOJIE U JIJIsl IPUHSTHUS TPAKTUIECKUX PEIICHUI B TIOBCEHEBHOM KH3HH;

® OCBOCHME CIOCOOOB pelIeHUs pa3IMuYHBIX 3a/1a4 C SIBHO 33JJaHHOH (pu3nueckol MoJenblo, 3a1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/laHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHSM
3a1auu;

® [IOHMMaHWe (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENy;

® OBIIQJICHWE METOJaMH CaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TPOBENCHUS  (PU3UICCKUX
OKCIEPUMEHTOB, aHalW3a W WHTEPIpeTaluy HWH()OpMaIUK, ONpeAeTIeHus TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;

® CO3/IaHME YCIOBUM i1 Pa3BUTHUS YMEHHMH MPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPYECKOM
NESITebHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypoBEHB) Ha YPOBHE CpeiHEro oduiero oopazoBaHust oTBOAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).



[IpennaraemMslii B mporpamMmMe o (pusmke nepedeHb JTa00opaTOPHBIX U MPAKTUYECKUX PAa0OT SBISETCS
PEKOMEH/IOBaHHBIM, YUYWUTENb JI€JaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT M OIBITOB C Y4ETOM
WHIWUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroiXCsl.

COILEPKAHUE OBYYEHMUSA
10 KIIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoze. Hayunsie MeTobl MO3HaHUS OKpYKarolero mupa. Pois skcriepuMenTa u
TEOPUH B MIPOLECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3NYECKUX SBICHUN U mporieccoB. Hayunwie rumote3bl. Ou3nueckue 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHMHIIMIT COOTBETCTBUS.

Pome 1 MecTo ¢u3uku B (OPMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
NEeATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe pABuxeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBikeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) W YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0XKEHNE EPEMEIICHHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKCHHE. [ paduKku 3aBUCUMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHHS], [IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe aBuxeHue. J[BH>KeHHE MaTepUabHOM TOUKH MO OKPYKHOCTH C IOCTOSHHOM IO
MOJAYJI0 CKOPOCThIO. YTJoOBasi CKOpPOCThb, JIMHEWHass CKOpocTh. llepwon wu wactora oOpalieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHru4yecKkue yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: CITUIOMETP, IBMKEHUE CHAPSAOB, LECITHBIE U
PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKEHHUSL.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTo MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUSL.

Hanpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYyTAMH, NPOMICHHBIMU TEJIOM 32 IOCJIEAOBATEIbHBIE PABHBIE
MPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHON CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBHKEHUS ApUKa B BI3KOM KUIKOCTH.

N3yuenune nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnunn otHOCcHTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. HEpImanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unnu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOYKH.
Tpernii 3akoH HprOTOHA [UIs1 MaTepragbHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl TpeHus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUS
CKOJIBXKEeHUsSI U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTHUBIICHUS TIPH IBIKCHUM Tela B
YKUJIKOCTH WJIM Ta3e.

[ToctynarenbHoe U BpaliateabHOE ABHKEHHE aOCOIIOTHO TBEPAOIO TeNa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBrus paBHOBECHUS TBEPIOIO TeEIA.

TexHuueckue ycTpoucTBa M MPAKTHUECKOE MPUMEHEHUE: MOAIIMIHUKY, JTBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM NOIBEME U MTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBeCHs TBEPAOTO Teya. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHus: OpycKa 10 HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3UHOBOM 00pasie, OT UX
nedopmariiu.

HccenenoBanue ycinoBuii paBHOBECHS TBEPIAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

WNmnynbc MaTepuanbHOM TOUKH (Tea), CUCTEMbI MaTepUaibHbIX ToUeK. IMITyNIbC CUIIbl U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMIyjbca. PeakTMBHOE JBUKECHHUE.

Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUM.

[lorenumanpHas sHeprus. [loTeHnmanpHas dHeprus ynopyro aAe(OpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnmansHbple U HEMOTEHIMATBHBIE CHIBL. CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCoIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ HM3MEHEHHMEM MEXaHHYECKOH SHEepruM Tejla Ha IMpHUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nKka 1 TepMOIHUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe neuwxkenue. Juddysusa. Xapaktep ABMKEHHUS] U B3aUMOJEHCTBUS YacTHUI] BemiecTBa. Moaenu
CTPOEHUS T'a30B, KHUJIKOCTEH W TBEPIBIX TeNl W OOBSICHEHHWE CBOWCTB BELIECTBA HA OCHOBE 3THUX MOJEJEH.
Macca u pazmepsl Mmosekyn. KomnuectBo Beniectsa. [locrosanas ABoranapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp naeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETUYECKON TEOPUH HACAIBHOIO
raza. AOGCONIIOTHas TeMIlepaTypa Kak Mepa CpeAHel KMHETHMYECKOW PHEPTUU TEIJIOBOTO JIBUKEHUS YaCTHIL
raza. I[llkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHune MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IHCKPETHOE CTPOCHHE BEIIeCcTBa, (oTorpadguu MOJEKyNl OpraHMYECKUX
COCTUHEHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKCHHUSI.

Mogens onbiTa LlTepHa.



OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUA ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JlyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MEpeHUNl o00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunaMuyeckas cuctemMa. BHYTpeHHSST SHEprus TEPMOJMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTta. BHYTpeHHss sHEprusi 0JHOATOMHOIO MJI€aJIbHOrO ra3a. Bujbl
TEIUIONEpelay: TEIUIONPOBOJAHOCTb, KOHBEKLHUS, HW3JIyd€HUE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIoThl IpH TeIIonepeaaye.

[Tonsarue 06 ammabatHOM mpouecce. [lepBrlil 3akoH TepMonuHamMukH. [IpuMeHeHre nepBoro 3aKoHa
TEPMOJMHAMMKH K u3onporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh MpO1IecCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIMIEL 1eficTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHMs SHEPTUH B TETJIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBus teroBoil Mammuel. Lukn Kapao m ero koadduuumeHT
MIOJIE3HOTO ACUCTBUS. DKOJIOrHUYECKHE MTPOOIEMBbI TEIJI0IHEPI€TUKY.

TexHuueckue yCTpOHCTBA M TNPAKTHUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW >HEpruu Tesa MpU COBEPIIEHUH PAaOOTHI: BBUIET NPOOKHU M3 OYTBHUIKH IMOJ
JEWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3(pupa B JaTyHHOH TpyOKe MyTEM TpEeHUs (BUACOJEMOHCTPAIIHS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIieparypsl) Tejia Ipu Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewecmea. Pazogvie nepexoovl

[TapooOpa3zoBanne u KoHJeHcauus. VcrmapeHue M kumeHue. AOCONIOTHAs M OTHOCHTEJbHAs
BJIQXXKHOCTh BO3yxa. HacblleHHbIi nap. Y aenbHas TemnoTa napoodpa3oBanus. 3aBUCUMOCTb TEMIIEPATYPHI
KWUIIEHHS OT JIaBJICHMUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3OTPOMUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaynsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucraudzanus. Y AeiabHas TEIJIOTa IUIABJICHMS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPHUMEHEHHE: TMTPOMETP U ICUXPOMETP, KaJOPUMETD,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenve npyu moHM>KEHHOM JJaBJICHHH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntonienne HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTtpu3anusl Ten. ONEKTpUYEeCKuM 3apsan. JlBa Buaa 3JIeKTpHuYecKuX 3apsaoB. [IpoBoaHuky,
JOUBJIEKTPUKHU U MOITYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumoneiictue 3apsinoB. 3akoH KynoHa. To4edHBIN AIEKTPUUECKUNA 3apsl. DJIEKTPUUECKOE TOJIE.

HamnpsoxkéHHOCTh  drekTpudeckoro mnoss. lIpuHoun cynepnosunuu  JIeKTpUdecKux Inosied. JIuHum
HaIPSHKEHHOCTH 3JIEKTPUYECKOIO OJIS.



PaGora cun snekrpocratudeckoro mons. [lorenmman. PasHocTs moreHnmanoB. [IpoBogHUKH H
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJe. [[uanexkTpuyeckas NpoHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh INIOCKOIO KOHJAEHCATOpa. DHEPTUs 3apsKEHHOrO
KOHJIEHCATOopA.

TexHudeckue  yCTpOHMCTBA M IPAKTUYECKOE  IPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONpuOOpOB, KOHAECHCATOpP, KOMUPOBAIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE M10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUNA TOK. Y CIOBUS CYLIECTBOBAHUS 3JIEKTpUUecKOoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 yyacTka LETu.

DNEeKTpUYECKOe CONPOTHUBIICHHE. YIEIbHOE CONpOTUBIEHUE BemecTtBa. llocimenoBarensHoe,
IapaJuIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOJHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIasl Cuja U BHYTPEHHEE CONPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Oma Juisl MOJIHOM
(3aMKHYTOI) 2neKTpruecKol 1eny. KopoTkoe 3aMbIKaHMeE.

DneKTpOHHAasi MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIEHUS METAIJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs M NMpPUMECHAs MPOBOJMMOCTH MOJYNpPOBOJHUKOB. CBoiicTBa pP—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUH TOK B PacTBOpax M pacIulaBax JJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAs AUCCOLUALIMSL.
DNEeKTPOIH3.

OnexTpuueckuii TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psan. Monnus. [1na3ma.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIEepMETpP, BOJBTMETP, pPEOCTar,
UCTOYHHUKHM TOKa, ODJIEKTPOHArpeBaTelIbHble MPUOOpPHI, 3JIEKTPOOCBETUTENIbHBIE MNPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMUCTOPbl M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN A0,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUS.

3aBUCHMOCTb CONPOTUBIIEHUS LUIUHIAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOHIAJHM IONEPEYHOIO
CEUEHUs U MaTepuaa.

CMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3mepeHne neKTpoABMKYIIEH cuiibl. KOpOoTKOoe 3aMblkaHUE€ TaJbBaHMUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psg U IPOBOAUMMOCTb BO3AyXa.

OnHOCTOPOHHSSA TPOBOAUMOCTD AUOJIA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMEMaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILEN CUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.



Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 Kmacce oCymiecTBIsSETCs ¢ YIETOM COJIepPIKaTEeIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nouamus, CBS3aHHBIE C HM3YyYCHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4Hbll (akrT, rumnoresa, (¢u3NYecKas BeIWYMHA, 3aKOH, TEOpus, HaAOIIOAECHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHne CHCTEMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napabosna, rumepOosa, HX
rpadKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX ITPOEKIIMHM Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpPraHu3MoOB (BUBI TEIUIONEPEIadt, TEMJIOBOE PABHOBECHUE), DJICKTPUUECKHE SBJICHUS B )KUBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISIPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XXUAKOCTEH M TIa30B, JJIEKTPUUECKHE CBOMCTBA METAJLIOB,
ANEKTPOJIUTUYECKAS IUCCOLMALIMSI, FaJIbBAHUKA.

l'eozpacghus: BnaxHOCTh BO3LyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE NBWKCHUN C WCHOJIH30BAHUEM MEXAaHH3MOB, YUET TPEHHsS B TEXHUKE,
HOJIIUITHUKY, WCHOJb30BAaHUE 3aKOHA COXPAHEHHUS HMMIYJbCa B TEXHHKE (pakera, BOIOMET M JpyTrue),
JIBUTATEIb BHYTPEHHETO CrOpaHus, Maposasl TypOuHa, ObITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOIHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHUCIE€ HAHOMATEpUAIOB, M HAHOTEXHOJIOIMH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3€MJICHHE  DJIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
3JIEKTpOHArpeBaTeibHble IPUOOPHI, STEKTPOOCBETUTENbHbIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHbIE MarHuThl. B3auMozelicTBHe IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MarHuTHOM WMHAYKUMH. [IpuHOWII Cyneprno3uivu MarHUTHBIX IOJded. JIMHMM MarHUTHOM WHAYKIUH.
KapTuna nuHuI MarHuTHON MHAYKLINHU NOJISI OCTOSIHHBIX MAarHUTOB.

MarautHoe moJjie MpoBOJHUKAa ¢ TOKOM. KapTuHa nMHMA MHAYKIMU MarHUTHOTO TOJISI JJIMHHOTO
IPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOAHMKA, KaTylIKM ¢ TOKoM. OmbIT Opcrena.
B3anMozeincTere MpoBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampasiieHUE. J[BrkeHHe 3apspDKEHHON 4YacTUIbl B OJHOPOJHOM
MarHuTHoM nose. Paborta cuisl Jlopenna.

SIBneHue AneKTpoMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOABHKYILAS
CWJIa UHAYKIIMU. 3aKOH IEKTPOMAarHuTHOW MHAYKIMK Papanes.

BuxpeBoe anektpuyeckoe moisie. DNEKTPOABIKYIIAs CUjla UHAYKIUU B MPOBOJHUKE, ABUKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuio JleHna.

NHaykTUBHOCTE. SIBNIEHNE CAMOMHAYKIIMU. DIEKTPOABIKYIAs CUJIa CAMOUHAYKLINH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbIE MAarHUThI, IEKTPOMArHUTHI,
ANIEKTPOABUTaTENb, YCKOPUTENIN MIEMEHTAPHBIX YacTHILl, UHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHiia Ha HOHBI YJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBUCUMOCTB JIEKTPOBHKYILEH CHIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUS MarHUTHOT'O IMOTOKA.



SIBiIeHNE CAMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yuenrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

WccnepoBanue 1eicTBUS NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnepgoBanue siBIeHUs 371€KTPOMAarHUTHON MHYKIUU.

Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KONEOAHUSA

Konebarenbnast cucrema. CBoOoAHBIE MexaHMuYeckue Kojebanus. [apMoHuueckue KoseOaHUs.
[lepuon, dactora, amrmumryaa u ¢asa koieOanuid. [IpyXWHHBIA MasTHUK. MaTeMaTHYeCKH MasTHHK.
VYpaBHeHue rapMoHHUeckux konebanuil. [IpeBpaiiienue s3Hepruu npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiit KOHTYp. CBOOOTHBIC 3JEKTPOMArHUTHBIE KOJIEOAHUSI B MI€aTbHOM KOJEeOATeThbHOM
KOHTYype. AHAJOTUSl MEXAY MEXaHUYECKUMHU U JJIEKTPOMArHUTHBIMU KojeOanusamu. Popmyna Tomcona.
3aKOH COXpaHEHHsSI SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aryxarolux KosneOaHUsX. BbIHyX/IeHHbIE MexaHU4YecKue konebanus. PezoHaHc.
BriHyX1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbii  Tok. CHHYCOMJANbHBI MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOrO0  TOKa.
AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA U HATIPSKECHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya u MOTPeOICHUE FTEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKH TIpU MPOU3BOJCTBE AIEKTpodHEepruu. KynbTypa MCIOIB30BaHUS AJIEKTPOIHEPTHU B MOBCEAHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUM 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KosieOaTeNbHOM cucTeMbl (PY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHus.

OcnumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIpPSKEHUS OT BPEMEHU) IS DJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mpu mocneaoBaTeNbHOM —COCIMHEHMHM PE3UCTOpa, KATYIIKA HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Moaenps TUHUAH 3JIEKTPOIIEPEIAYn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MaAJIBIX KOJIEOAHWU Tpy3a HAa HUTH OT JJIMHBI HUTH M MaccChl
rpys3a.

HccnenoBanue mnepeMEeHHOrO0 TOKa B LEMHA K3 TMOCIENOBATENIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYLIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycloBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs U AJIMHA
BoJIHBIL. [lonepeunsie U mpoobHBIEe BOIHBL. HTEepdepeHtus u qudpakins MEXaHUIECKUX BOJTH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JyY€HHUs DJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHTarus
BektopoB E, B, V B snexkrpomarHuTHON BonHe. CBOWCTBAa AIEKTPOMArHUTHBIX BOJH: OTpaKEHUE,
npesioMJieHre, moysgpusanus, rudpaxius, uareppeperius. CKopocTh JIEKTPOMAarHUTHBIX BOJH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOHWCTBA ¥ MPAKTUYECKOE TMPUMEHEHHE: MY3BbIKaJbHbIE  WHCTPYMEHTHI,
YIbTPa3BYKOBass JUArHOCTUKA B TEXHUKE U MEIUIMHE, pajap, pajAHONpPUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OOpazoBanue 1 pacIpOCTpaHEHHE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.



HaGmronenue oTpaxeHus U MpeaoMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue narepdepeHmu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILTUTYAOH U 4acTOTOM KojeGaHHH.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MNPEIOMIIEHHME, NOJspU3aLus,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMosnHeliHOE pacIpOCTpaHEHUE CBETa B OQHOPOIHOM cpexe. JIyu cBera.
TodeuHblil HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpaXkeHus cera. [locTpoeHue n300pakxeHuil B IIIOCKOM 3€pKalle.

[Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MoKa3areib npenomiieHus. [lomanoe
BHYTpEHHee oTpaykeHue. [IpenesbHbIi yrom oJHOro BHYTPEHHETO OTPAKEHUS.

Hucniepcust csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparone u paccerBaromiye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKasl cuiia
TOHKOM nuH3bI. [locTpoeHne m3oOpaxeHuii B coOMparolux M pacceuBarolux JuH3ax. Dopmyna TOHKOU
JIUH3bI. Y BEJIMYEHUE, 1aBaEMOE JIMH301.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHHUKU. YCIIOBUS HaOIOJECHUS
MakCUMyMOB M MHHHMYMOB B MHTEP(EPEHIMOHHOM KapTUHE OT JABYX CHH(a3HBIX KOTE€pPEHTHBIX
HCTOYHUKOB.

Hudpakmus ceeta. JudpakuuoHHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TpHU
[1a/IEHUY MOHOXPOMAaTHYECKOro CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, JIyna, (GoToanmnapar, NpoeKIMOHHbIH
ammapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpaKEHUE U IperoMieHre cBeTta. OnTruueckue mpruoopsl.

IlosnHOE BHYTpEeHHEE OTpakeHne. Moens cBeToBoa.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpaxkuuu cera.

HabGmronenue qucnepcun cera.

IlosydyeHne ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydyenune cekTpa ¢ HOMOIIbIO TUPPAKIIMOHHON PEIIETKH.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEILHOCTH

I'panunel  OPUMEHMMOCTH — KJIaCCMUECKOM  MexaHuku. [locTynaTtsl  crnenuanbHOW — TEOPHUH
OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIUI OTHOCUTEIHbHOCTU
DWHIITEWHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JTUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHs IIOKOS.

Pa3nea 7. KBantoBas puszuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [InaHka cBsi3u sHEprun (HOTOHA € €r0 YACTOTOH. DHEPrUs U UMIYIbC (OTOHA.

OtkpeiTne u uccinenoBanue ¢orodddexra. Ombitet A. I'. CroneroBa. 3akonbl ¢oTodrddexra.
VYpaBuenue Diinmreiina i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JNasnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.



TexHuyeckue ycTpoWCTBa W TMPAKTUYECKOE MPUMEHEHHE: (OTORIEMEHT, (OTOAATYUK, COIHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOoqUOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -dactur. [LmanerapHas Monaenb
atoMa. [loctynarel bopa. M3nyuenue u morunomieHue (GpOTOHOB MpU IMEpPeXoAe aToMa C OJHOTO YpPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUU aTOMa BOJIOPO/aA.

BonHoBsie cBoiicTBa yactull. Bonubl ne bpoins. KoprnyckynspHO-BOJHOBOM 1yanu3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

OrnpezeneHye JUIMHBI BOJIHBI Jla3epa.

HaGrotenune JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOECHUS spa. OTKpbITUE paguO0aKTUBHOCTU. ONBITHI
Peseptdopna mo ompenencHuro coctaBa paaMOaKTHBHOTO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3IIy4eHus. BausHue paioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTe npoToHa M HeWTpoHa. Hyknonnas mopens siapa ['eitsenOepra—lBanenko. 3apsin sijapa.
MaccoBoe uncino siapa. M3oromsl.

Anbda-pacnan. DJEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
PaguOaKTUBHOIO pacnaza.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepuriii peaktop. Tepmosnepusiii cunTe3. [IpoOneMbl W NEPCHEKTUBBI SIEPHON SHEPreTUKU.
ODKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOMIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.

®dyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoilCcTBa M TMPAKTUYECKOE MPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa, saepHBIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTynK HOHU3HUPYIOUTUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprun ConHLa W 3BE3A. 3BE3JbI, MX OCHOBHBIC
XapakTepUCTUKH.  [marpamMmMa  «CHEKTpaJibHbIA  KJacC  —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEIOBATEIbLHOCTH.
Buytpennee ctpoenue 3BE31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKICHUHM M 3Bomrouun ConHua u
3BE3/1. DTarbl KU3HU 3BE3I.

Mnineunsiii [1yTe — nHama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anaktuke. TUIBI ralakTUK.
Papnoranaktuku u kBazapbl. YEpHbIE OBIPHI B siApaX rajJakTHK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO6ma. Pasberanue ramaktuk. Teopuss bombimoro
B3pbIBa. PeuKkTOBOE M3ITyUeHHE.

MacmtabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaOntoneHuss HEBOOPY)KEHHBIM IJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN IS
OTIpEJICIICHUS TOJIOKEHHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus (CeBepHOro
HOJTyLIApUs U IPKUE 3BE3MBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Poinb (hm3nku U aCTpPOHOMHHM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIMAIBHON M 3THYECKOH cdepax
JeSTeIbHOCTH Y€JOBEKa, POjb U MECTO (PM3MKU U AaCTPOHOMHUHU B COBPEMEHHOW HAayyHOW KapTUHE MUpA,
ponb (uznyeckor Teopun B (POPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTaBICHUH O
IIPUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzydenne xypca pusuku 6a30Boro ypoBHs B 11 Kitacce oCymecTBisIeTcs C y4€TOM COJEPIKATEIIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOI'O ITO3HAHUS: SIBJICHUE,
Hay4HbIil (akT, rumnoresa, (¢u3MYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHHMH, TPUTOHOMETpPHUYECKHE (DYHKIMM: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HMX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMHA, NPU3HAKK HOA00MS
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOMIAIN TUIOCKUX (UTyp 1 00BEMa Tell.

Buonoeus: anexTpudeckue sBICHUS B )KUBOW MpUpoJE, KojeOaTeabHble JBMKEHUS B )KMBOM MPUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, AEHCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKass CTPYKTypa TBEPIBIX Tel, MEXaHU3MbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIA aHAIN3.

I'eozpachus: MarHUTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOCHEMKA 3eMHOM MTOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUMN.

Texunonoeusi: JMHUM  DJEKTpPOIIEpeNad, TEHEpaTop NEPEMEHHOTO TOKA, AJIEKTPOJBHUIATElNb,
MHAYKIIMOHHAS Te4b, pajap, paIuonpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHbII
anmapar, BOJJIOKOHHasl ONITHKA, COJTHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NMPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenune yuebHoro mpenamera «®Pus3uka» Ha YpOBHE cCpeAHero oomero oobpazoBaHusi (0a30BBIMA
YPOBEHB) JIOJKHO OOECIEUUTh JOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U NPEeIMETHBIX
0o0pa30BaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yabTaThl OCBOCHUS y4eOHOro nmpeamera «Du3nKay JT0JKHBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYalOIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMENH JMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpUEHTAlUil, TMO3UTHUBHBIX BHYTPEHHHUX YyOEXKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrOo OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOTO OIbITa M ONbITa
NeSITeIbHOCTH B TPOLIECCe pealin3allii OCHOBHBIX HaIlPaBJICHUN BOCIUTATENIbHOM JEsTENbHOCTH, B TOM
qlCJIe B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh I'PAXKIAAHCKON MO3UIIUN 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O WJIEHA
POCCHIICKOTO 00IIIEeCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTUYECKUX U JEMOKPATUYECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTU COBMECTHYIO JE€STEIbHOCTh B MHTEpEcaxX Ipa’kAaHCKOro oOIlecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUH B 00pa30BaTeIbHONW OpraHU3aINH;

YMEHHUE B3aMMOJCHUCTBOBATH C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUH C MX (YHKUUIMH U
Ha3Ha4YEHUEM;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKOH UACHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K T'OCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCUHMCKUX YYEHBIX B
obnactu (PU3MKYU ¥ TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEACHHS,

CHOCOOHOCTh OLIEHMBATh CHUTYAallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIECHUS, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B I€ITEIILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4)3CTeTN4€eCKOr0 BOCIINTAHUS:

JCTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, HPHUCYLIETO
¢usnveckoii Hayke;

5)TpynoBoro BocnuTaHusi:

HWHTEpEC K pa3iaudHbiM cdepaM TpodecCHOHATBLHON ACSTENBHOCTH, B TOM YHCJE CBS3aHHBIM C
bu3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiieill mpodeccuu U pealn30BHIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JAaCTH (DU3HKHU HA MPOTSHKEHUU
BCEH KU3HU,

6)3K0J10rH4eCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHUYECKUX
npo0em;

IUIAHUPOBAHUE M OCYUIECTBIICHHE JIEWCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHMUS ILENei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITa EATEILHOCTH PKOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE UMEIOIIMUXCS 3HAHUM
o pU3MKE;

7)IEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nuecKoil HayKu;

OCO3HAaHWE I[IEHHOCTH HAy4YHOH JeATeIbHOCTH, TOTOBHOCTh B TMpollecce U3YYeHHUS (PUUKU
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS
basoBble Jlornyeckue 1eMcTBUA:

CaMOCTOATENbHO (hOPMYIUPOBATh U aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONPENEATh UEH AEITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMbIX (PU3MUECKHX SBJIICHUSIX;

pa3zpabaThiBaTh TJIaH pELICHUS MTPOOJIEeMBI C YY4ETOM aHaIM3a HUMEIONINXCS MaTepHalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBbHOCTH, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB LIESM, OLIEHUBATH
PHUCKH TIOCTIEACTBUMN JESTEIHHOCTH,

KOOPJIUHHUPOBAThH U BBHIMONHITH PA0OTY B YCIOBUSX PEAbHOTO, BUPTYAIHHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibCckue AeiCTBUA:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIQJIETh HAaBBIKAMH y4e€OHO-HMCCIICIOBATEIBCKOW M TMPOEKTHON IEATEIHHOCTH B 00JacTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHWCKY METOJIOB peIIieHHs 3anad (pu3ndeckoro
coJiepKaHusl, TPUMEHEHHUIO PA3INYHBIX METO/IOB MTO3HAHMSI;

BJIQJIETh BUJIAMU  JEATEIBHOCTH 1O TMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCJIE MIPHU CO3AaHUU YUeOHBIX
MIPOEKTOB B 00J1aCTH (PHU3HKH;



BBISIBJIATh NPUYUHHO-CIEACTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3aJady, BBIABUIATb TUIIOTE3Y €&
pelIeHns, HaXOAWTb apryMEHTHl Ul [OKa3aTelbCTBA CBOMX YTBEPKIACHWM, 3aJaBaTh IapaMETpbl H
KPUTEPUHN PELLEHUS;

aHAJIM3MPOBATh IOIYYCHHBIE B XOJAE DPELICHUS 3aJadd pPe3yjbTaTbl, KPUTHYECKU OLIEHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON AEATEIbHOCTH, B TOM YUCIIE IPU
U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBII OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B IPAKTUYECKYIO 00IACTh JKU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPElaraTb OPUTMHAJIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb IPOOJIEMBI U 3a]auHl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHUS.

Paborta ¢ unopmanmeii:

BJIaJIeTh HABBIKAMM IOJIydyeHHs] MH(OpManuu (PU3UUECKOro COAEpKaHHsl U3 HCTOYHHKOB pa3HBIX
TUIIOB, CAMOCTOSITEJIbLHO OCYLIECTBIIATh IMOUCK, aHAJIN3, CUCTEMATU3aLMI0 U UHTEPIPETALMI0 HHPOPMALUU
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B peIIeHUU
KOIHUTHUBHbBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33/1a4 C COOIIOACHUEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IpaBOBBIX W ITHYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

co3/laBaTh TEKCTbl (PU3MUYECKOrO COAEpKaHUS B PA3IMYHbIX (QopmaraXx ¢ y4y€TOM Ha3HA4YEHUs
nHGOpPMAIINY U LIEIEBOH ayIUTOPHH, BEIOUpPAsi ONTUMAIILHYIO ()OPMY NIPECTABICHHUS U BU3yaTH3aIHH.

KoMMyHHKaTHBHBIC YyHUBepCaJIbHbIE Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH IESATETHHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHIAUBHIyalbHOIN paboThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUM € yUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJOT0 WIEHA KOJIJIEKTUBA;

MPUHUMATD 1€JI1 COBMECTHOM JESTeNbHOCTH, OPraHMW30BbIBAaTh U KOOPAMHUPOBATH AEUCTBUS MO €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JEHCTBUH, paclpeaesaTh poju ¢ y4€TOM MHEHUH Y4aCTHHKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHUBAaTh KayecTBO CBOEr0 BKJIAJa M KaXKIOrO Yy4YacTHHKAa KOMaHAbI B OOLIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpesaraTb HOBbIE IIPOEKTHI, OLIEHNBATh UJIEN C MMO3ULIMYA HOBHU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B Ppa3IMYHBIX CUTYaLUAX, IPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranuszauus:

CaMOCTOSITENTbHO OCYIIECTBIATh MO3HABATENBHYIO JIEATENLHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHMs] PACUETHBIX M KaYECTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYAULUU B O00JACTH (DU3MKH, TOCTOSHHO
TTOBBIIIATH CBOM 00Pa30BaTENBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE

pE3yJIBTAaTOB LIEIISM;



BJaJIeTh HABBIKAMU TI03HABATEILHOM pe(IeKCHH KaK OCO3HAHMs COBEPIIACMBIX JCHCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 0 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3E PE3yNIbTAaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pIYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce AOCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMMbI MO (U3UKE IS YPOBHS
cpenHero ooOmero o6pazoBaHus Yy OOYYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIIEKT,
Mpernoiararomuii copMUPOBaHHOCTH:

CaMOCO3HaHUs, BKIIOYAIONIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSHUE, BUICTDH
HaIpPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpPETYJINPOBAHHUS, BKJIKOYAIOUIEIO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM M TPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLM{, BKJIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHUIO LIEIM U YCIEXy, ONTHUMM3M,
MHULIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

AMITATUH, BKIIOYAOMIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIIBHOE COCTOSTHUE IPYTHX, YUYUTHIBATh €TO0
MIPHU OCYIIECTBICHUU OOLICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaMBaTh OTHOUIEHMS C JPYTHMH JIIOAbMH,
3a00THUTHCA, TPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

MNPEAMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpHUMEpax poyib U MecTo (pu3mku B (HOPMUPOBAHHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKON AESITEIbHOCTH JIOCH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS MW3YYCHHBIX (U3MUECKUX MOJENeil: MarepuanbHas TOYKa,
MHEepLMaJbHas CHCTeMa OTCu€Ta, aOCOIIOTHO TBEPAOE TENO, MICAIbHBIN ra3, MOJEIM CTPOEHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TEJ, TOUSUHBIN SJIEKTPUUECKHUM 3apsa IPpU pelieHnn GU3NUECKUX 3a/]1a4;

pacro3HaBaTh (pu3MUecKHe sIBJICHUs (ITPOILIECCHh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHMS BEIECTBA M JJIEKTPOAMHAMMKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSMOJMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUe Tell, ABW)KEHHE M0 OKPYKHOCTH,
MHepLus, B3aumojieiicteue tel, 1uddysus, OpoyHOBCKOE JABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX Te,
M3MeHeHrne o0bEMa TeNl MPHU HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, MCIapeHUe, KOHACHC CAllHs,
[JIaBJICHUE, KPUCTAJUIM3allMsl, KHUIEHHE, BIAXHOCTh BO3/yXa, IOBBIIICHHE MJaBICHUS Tra3a MpH €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBSI3b MEXJAYy IlapaMeTpaMHM COCTOSIHMS Tra3a B H30Ipoleccax,
ANEKTPU3aLNs TEN, B3aUMOJEHCTBUE 3aps10B;

ONMCHIBATh MEXAHMYECKOE JABI)KEHHE, HCIOJIb3YyS (PU3MUecKre BEeNMYMHBI: KOOpAWHATA, IIyTh,
IIEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHUJla, HUMIYJIbC Tella, KUHETUYECKas DSHEprusl,
MOTEHIIMAJIbHAs HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKash MOIIHOCTH;, MPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, UX OOO3HAUEHHUS W EJUHUIIBI, HaXOIUTh
(GbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMHU BETUYUHAMU;

OIMCHIBATh M3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCMONb3YysA (PU3UUECKUE
BEJIMYMHBI: JIaBJI€HHE Tra3a, TeMIeparypa, CpeAHssl KUHETHYecKas OJHEPIrus XaoTUYECKOTO JIBUKEHHS
MOJIEKYJI, CPEIHEKBAJPAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIJIOTHI, BHYTPEHHSSI dHEprus, padora
raza, Ko3QpQGUIUEHT MOJE3HOTO JEHCTBHS TEMJIOBOTO JABHUraTelNs; IPU OMUCAHUM MPABHIBHO TPAaKTOBATh
¢u3nvyecKuif CMBICT HUCHOJNb3YyeMBbIX BEIMYMH, HMX O0O003HAUEHUS W EAMHHIBI, HaXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

OINMCHIBAaTh W3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIECTBA U BJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCIOJNB3YSl (PU3MYECKHE BEIMYMHBI: AJIEKTPUUYECKUHN 3apsl, AJIEKTPUYECKOe IMoJje, HanpsKEHHOCTh MOJ,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMATOB, MPH ONUCAHWHM MPABWIBHO TPAKTOBaTh (PU3UYECKUII CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUEHUS W CIUHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;



aHAIM3UPOBATh (DU3MUYECKUE MPOLECCHl W SIBJICHHSI, MCIONB3ysd (PU3NYECKUE 3aKOHBI M TPUHIIUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMK CHUJI, TPUHIIUIT PAaBHOIPABUS MHEPIUATBHBIX CUCTEM
0TCY€Ta, MOJEKYJISAPHO-KMHETHUUYECKYI0 TEOPUI0 CTPOEHUS BEIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpenHen
KHHETUYECKOW JHEPTMH TEIJIOBOTO JIBIDKEHUS MOJIEKYJ C aOCONIOTHOW TeMIIepaTypoi, NEpBBIA 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXpaHEHHs 3JEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3ToM pasznuyarb
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE W YCIOBUsL (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3anuvarh
yCIIOBUS UX 0€30IaCHOT0 UCTIOJIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHSATH AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UYECKHX SBIICHUHN U TIPOIIECCOB C MCIIOJIb30BAHHEM
NPSMBIX U KOCBEHHBIX M3MEPEHUMU, MPH ITOM (QOpMYyIUpOBaTh Mpoliemy/3anady U TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY W3 TNPEIIOKEHHOTO OOOpYAOBaHUS, NPOBOAHUTH OIBIT H
(bopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, TPH OTOM BBIOMPATH
ONTUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BATh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUII;

HCCIIEAOBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEITWYMHAMU C HCIOJIB30BAHHEM IPSIMBIX
M3MEpEeHUl, TPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYECHHONW 3aBUCUMOCTHU
(bU3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, eJIaTh BBIBOJIBI 110 PE3yiIbTaTaM HUCCIICIOBAHMS;

coOmrofaThy mpaBuia Oe30MacHOro TpyJda MHpU TMPOBEICHUU HCCIENOBAaHHM B paMKaxX yueOHOTO
OKCIEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATENBHOCTH C  HCIOJB30BAHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS;

pemaTb pacy€THBIC 3a/1a4M C SBHO 33aHHOW (U3UYECKON MOJEIBIO, UCIOIb3YS (PU3NIECKUE 3aKOHBI
Y TPUHIUIIBI, HA OCHOBE aHallh3a YCIOBUS 33Jaud BRIOMPATh (PU3MUECKYIO0 MOJEINb, BBIICIATh (PU3NUECKHe
BEJIMYUHBI U (DOpMYJIbI, HEOOXOAUMBIEC NIl €€ pelIeHUs, MPOBOAUTH PACUEThl U OIEHUBATH PEATLHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIMYUHBL,

peniaTh Ka4YeCTBEHHBIC 33/1a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYXKIACHUI
C OTMOPOil Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHHUS,

WCIIOb30BaTh TPH PEIICHHH YYEeOHBIX 3a/lad COBPEMEHHbIE HH(GOPMAIIMOHHBIC TEXHOJIOTHUHU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, WHTEPIpPETAllud ¢ TMPEACTaBiIeHHUs] Yy4eOHOW U Hay4YHO-TIOMYJSPHOM
nHpOpMaIlUY, TOJYYEHHONW W3 PA3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH IMOTYyYaAEMYIO
uH(pOpMaINIo;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOB30BaTh TEOPETHYECKUE 3HAHHWS 10 (U3MKE B TOBCEIHEBHOW >KWM3HU I OOecredeHus
0e30MmacHOCTH MpHU 00pallleHuu ¢ TPUOOpaMU U TEXHUUYECKUMHU YCTPOUCTBAMU, IJII COXPAHEHHS 3JOPOBBS U
COOJIIOICHNSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlEeH Cpejie;

paboTaTh B TpyMIE C BBIMOJIHEHUEM PAa3IMYHBIX COIMANBHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIIIHI,
palMoOHAIBHO PacCHpenessaTh OOS3aHHOCTH W TUIAHUPOBATH JCATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHsX,
a/ICKBATHO OIICHUBATh BKJIA] KaXJI0TO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMO MTPOOIEMEI.

K xonmy oOyuenust B 11 kJiacce mpeIMeTHBIE pe3yabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JTEMOHCTPHUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKK B (HOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUDPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTUUYECKON AESITENbHOCTU JIOJEH,
IIETIOCTHOCTh U €IMHCTBO (PM3MUECKONU KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENeH: TOYCUHBIM JIIEeKTPUYCCKHIA
3aps, JIyd CBETa, TOYCUHBI MCTOYHUK CBETA, sIEpHAs MOJEIb aToMa, HyKJIOHHAsi MOJIEIh aTOMHOTO si/ipa
MIpH pelIeHur (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3MUYECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAHTOBOU (DU3UKH: dJICKTPUUECKAsi TPOBOANMOCTh, TEINIOBOE, CBETOBOE, XUMUYECKOE,
MarHMuTHOE JEWCTBHUS TOKAa, B3aWMOJEWCTBUE MAarHUTOB, OJJIEKTPOMAarHWTHAas WHAYKLHUA, OelcTBHE
MarHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM U JBUXKYIIUICS 3apsif], SJIEKTPOMArHUTHBIC KOJICOaAHUS U BOJHBI,
MPSIMOJIMHEHHOE PACIpOCTpaHEHUE CBETa, OTPAXKCHHE, MpeloMIIeHHe, HHTephepeHnus, Iudpakiuus u



MOJIIpU3alvsl CBETa, MUCTepcusi cBeTa, (porosnekrpuueckuii d3¢dekt (hoTtorddekr), cBETOBOE NaBleHUE,
BO3HUKHOBEHUE JINHEWUATOr0 CIIEKTPa aToMa BOAOPOA, ECTECTBEHHAs: U UCKYCCTBEHHAs paJIlOaKTUBHOCTb;
ONMCBHIBaTh  HM3y4YCHHbIC CBOMCTBAa  BeIIeCTBa  (AJIIEKTPHUUECKUE, MArHUTHBIC, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOAUMOCTD PA3JIMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCHOIb3Ys
¢u3nvecKkue BEIWYMHBL: JICKTPUYECKUNA 3apsij, CHJIa TOKa, SJEKTPUYECKOE HANpsDKEHUE, SJIEKTPUUECKOe
COIIPOTHBIIEHUE, Pa3HOCTh NOTEHIMAIOB, JIEKTPOABMKYIIAs cuia, paboTa TOKA, MHIYKLIHS MarHUTHOTO
noJisi, cuina Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO M MArHUTHOIO
IoJIe, mepuoJ M yacToTa KojeOaHMi B KosiebaTelnbHOM KOHTYpe, 3apsii W CHja TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojleOaHWH, (POKYCHOE pacCTOSIHME M ONTHYEeCKas CHUjla JIMH3BI, MPH
ONMCAaHUM IPABWIBHO TPAKTOBaTb (PU3UYECKUH CMBICI HCHOJIb3YEMBIX BEIMYUH, MX OOO3HAYEHUS U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEJTMUMHY C IPYTUMHU BETMUMHAMU;

OINMCHIBATh M3YYEHHBbIE KBAHTOBbIE SBJIECHUS M IPOLECCHl, MCIOIB3Ys (DU3UYECKUE BEIMUUHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, PHEPTUS U UMITYIILC (OTOHA, MEPUOJ
IIOJTypacIiajia, SHEPrusl CBA3M aTOMHBIX s/I€p, NPU ONMMCAHUM IPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI
UCTIOJB3YEeMbIX BEIWYHMH, WX OOO3HAYCHHS WM CIUHMIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIIME TAHHYIO
(bU3NYECKyI0 BEIMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3HMUECKON BETUYHMHBI;

aHATM3UPOBATh (PM3MUECKUE TPOILECCHl U SBJICHUS, UCIONB3YS (U3NUECKHE 3aKOHBI U MPHUHIUIIBL:
3akoH OMa, 3aKOHBI IOCJIEJIOBATEILHOTO M MapajUIeIbHOIO COEIMHEHMsI MPOBOIAHMKOB, 3aKOH JlKoyisi—
Jlenna, 3aKOH 3JEKTPOMArHUTHOM MHAYKLUH, 3aKOH NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI
OTPaKEHMsI CBETa, 3aKOHBI IPEJOMJICHUS CBeTa, ypaBHeHHe OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXPAHEHHUS SHEPIUH, 3aKOH COXPAHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUYECKOrO 3apsijia, 3aKOH
COXpaHEHMsT MaccoBOI0 4Hcla, MOCTyJaaTsl bopa, 3aKOH paJuMOaKTUBHOIO pacmaza, MpU 3TOM pas3inyarb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHUE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
IPUMEHUMOCTH;

OIpeEIATh HallpaBJIEHUE BEKTOpa MHAYKLIUHA MarHUTHOT'O I10JI IPOBOJIHUKA C TOKOM, CHJIbI AMnepa
u cuibl JlopeHia;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYyIUpOBaTh Mpodiemy/3aiady M THIOTE3y y4yeOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 000pyAOBaHMs, NPOBOJUTH OIBIT H
(hopmMyTupOBaTh BHIBOJIBL;

OCYLIECTBIATh MNpPSMble M KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIWYMH, NPU 3TOM BBIOMpATH
ONTHMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHMA: IIPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH B
BUie TabauIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

coOmroaaTh mpaBuia Oe30macHOro Tpylda MHpU TMPOBEAECHHWU HCCIENOBaHUM B paMKax ydeOHOTro
HKCHEPUMEHTa,  Y4eOHO-MCCIEOBATENIbCKOM M TPOEKTHOM  JAEATENbHOCTH C  HUCIOJIBb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTb pacy€THbIC 3a/1a4M C SBHO 33JaHHOM (U3UUECKON MOJEINbIO, UCIOb3Yd (PU3UUECKUE 3aKOHBI
U MPUHIUIBL, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOIUMBIE JJIsi €€ pelIeHus, MPOBOAUTh PAcYE€Thl M OLEHHUBATH PEATbHOCTD
MOJIYYEHHOT0 3HAaYeHUS (PU3HUECKON BEIIUYUHBI;

pelaTh Ka4yeCTBEHHBIE 33]]aui: BHICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO IETIOUYKY PACCYKICHHM
C ONOPOH Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCTOJb30BaTh IMpPHU PpEHIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUU IS
MONCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETallUd M TMpeICTaBiIeHHUs] y4eOHOW U Hay4YHO-TOMYJISIPHOU
uHpOpMalUY, TOJTYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aHATU3UPOBATH IOJIY4aEMYIO
nH(pOpMaILIO;

OOBSICHATh MPUHIUIBI ASHCTBHUS MAILINH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nyaTh yCIOBHUS
ux 0€3011acHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOANUTH MPHUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW KHU3HU s 00OecredeHus
6e30macHOCTH Mpu o0pallleHuu ¢ TpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3[J0POBBS U
COOJTFOICHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMUHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPyMIIbI,
paIMoOHAaIBbHO PACIPEACISATh O0S3aHHOCTH W TUIAHUPOBATH JACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXI0T0 U3 YYACTHUKOB IPYIINHI B PEUICHHE pacCMaTpUBAEMO MPOOIEeMBbI.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

HaunmeHoBaHue pa3iesioB U TeM

KoauuecTBOo yacoB

JuiekTpoHHBbIE (U (pOBLIE)

Ne n/n MPOrpaMMbI Bceero g;;:ﬁ::ﬂbﬂble ;I;)g::i:l:qecxne oOpa3oBaTe/ibHbIE PecypChbl

Paznen 1.0U3UKA U METO/JbI HAYYHOI'O IO3HAHUA
1.1 ®du3uKa ¥ METOJIbI HAYYHOTO MTO3HAHUS 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Paznen 2.MEXAHUKA
2.1 Kunemaruka 5 Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Juaamuka 7 Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPaHEHHUS B MEXaHUKE 6 1 1 Bbubaunoreka [{OK https://m.edsoo.ru/7f41bf72

Hroro o pasneny 18

Paznen 3.MOJIEKYJ/ISIPHAS ®U3NKA 1 TEPMOJINHAMUKA
3.1 ?e‘;‘;‘;‘z’l MOJICKYAPHO-KHHETHHACCKON 9 1 Bubmmorexa LIOK https:/m.eds00.ru/7f41bf72
3.2 OCHOBBI TEPMOJITUHAMHKH 10 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbIC COCTOSHNA BEICCTBA. 5 Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72

®a30BbIe IEPEXOIbI

Hroro mo pazneny 24

Paznen 4.9JIEKTPOAUHAMUKA
4.1 DJeKTpOoCTaTHKA 10 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
4.2 Hoctosnmbiit oreKTpiecknit Tok. Toku B 12 1 1 Bumorexa IOK https://m.edsoo.ru/7f41bf72

Pa3IMYHBIX Cp€aax

Hroro mo pazneny 22

PezepBHOE Bpems 2 1

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 4

11 KJIACC

Kouau4yecTBo 4acos
Ne ni/nt HaumeHnoBanme pa3zaesioB u TemM Kontponbusie  TpaxTieckie JJIeKTpOHHbIE (I (ppoBLIe) 00pa3oBaTeJbHbIC
NMPOrpaMMBbI Bcero paGoTs: pasoThI pecypceel

Paznea 1.9JIEKTPOAUMHAMMKA

1.1 MarmwTioe none. I1ekTpomarsuTHas 11 1 3 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢

WHIYKIUS
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HWroro mo pazneny

11

Pa3znen 2.KOJIEBAHUS U BOJIHbBI
2.1 Mexanuteckue 1 S1eKTPOMArHHTHELE 9 1 Bubmnoreka ITOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 Ef)izi?mecme 11 SICKTpOMArHITHbIC 5 1 bubmumoreka 1{OK https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bubanoreka IIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nea 3.0CHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OcHOBbI CIICUUATLHOH TeopHH 4 1 Bubanoreka ITOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DIIEMEHTEI KBAHTOBOM ONTHKU 6 bubanoreka IIOK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aroma 4 bubaunoreka ITOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S71pO 5 bubaunoreka ITOK https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 15
Paznen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
51 DJIeMeHTBI ACTPOHOMHHU M aCTPOPHU3UKU 7 1 bubaunoreka IJOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6.OBOBINAIOIIEE IOBTOPEHUE
6.1 O06o0iaroiee MoOBTOPEHUE 4 bubaunoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MNOYPOUYHOE IIVIAHUPOBAHUE
10 KVIACC
N Tema ypoxka S qi;(()):Tpo.]'leble IpakTH4eckue Aara UIEKTPOHHEIC NHpPOELIC
n/m Bcero H3yYeHUusi  0o0pa3oBaTeJbHbIE PeCypChl
padoTsI padoThI
®uzuka — Hayka o npupoje. Hayunsie Bbubmuorexa LIOK
1 METO/IBI TO3HAHUS OKPYKAIOIIEro MUPa 1 https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo Gusuku B hopMUpOBaHUH 1 bubmuoreka IIOK

COBPEMEHHOU Hay4YHOW KapTUHBI MUPA, B

https://m.edsoo.ru/ff0c33e6
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HpaKTI/I‘lCCKOﬁ JACATCIBHOCTH HIOI[Cﬁ

Mexanndeckoe JBHKCHHUC. OTHOCUTEIIBHOCTD

3 MeXaHH4yecKoro aBmxenus. [lepemenenne brbmorexa [IOK
a - I CPeMELLCHIE, https://m.eds00.ru/ff0c3508
CKOpPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE NPSIMOTIMHEHHOE IBUKEHHUE brbmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE TPSMOTMHEHHOE bubmmoreka [JOK
JBUKCHHE https.//m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIajieHue. Y CKOpeHue CBOOOTHOTO bubnuoreka [JOK
aiCHUs https.//m.edsoo.ru/ff0c39cc
KpuBonuneitnoe neumxenue. /[pmxenue Bubmuorexa [JOK
7 . .
MaTepHaIbHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
y | D omomenaoo T, BuGmorera LOK
pH P https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
g | Maearen Cu Do e BuGorera LOK
+ DTOPOH 3: A https://m.edsoo.ru/ff0c3be8
MaTepUatbHON TOUKH
10 Tpernii 3axkoH HproTOHA 1511 MaTepUaibHbIX Bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOro tarorenus. Cra Bubnunoreka [IOK
TsokecTH. [lepBast KocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmoreka IIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.eds00.ru/ffoc3e18
5 | e Kaobdmmer e, e BuGmorea 0K
P pH A https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH ra3e
ITocTynarensHOE M BpamaTeabHOE ABH)KEHNE
14 a0COIIIOTHO TBEPOTO Tela. MOMEHT CHIIBL Bbubmuorexa LIOK
[Ine4o cunbl. YcnoBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
MMnynsc MaTepUanbHON TOYKH, CUCTEMBI
15 MaTepUalbHBIX ToueK. MMmynbe cuibl. 3aKoH Bubmoreka [JOK
COXpaHeHHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIKEHHUE
PaGota 1 MomHoOCTE CHIIBL. Kunernueckas Bubmorexa [[OK
16 SHEPTHs MaTepHaIbHONH ToUKU. Teopema 00

W3MEHEHUH KHHETHYECKOH OHEPruu

https://m.edsoo.ru/ff0c4502
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17

IMotennuanpuas sHeprus. [loTeHmanbHas
SHEPTHs ynpyro nehopMUpOBaHHONW
npyxuHbl. [loTeHInanpHas YHEPTHS Tena
BOJIM3H MTOBEPXHOCTH 3eMIIH

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc461a

18

[loTenumanbHBIC M HEIOTCHIMAIBHEIC CUJIBL
CBs3b pa6OTI:.I HCIIOTCHIHAJIBHBIX CHJI C
W3MEHEHHEM MEXaHHISCKON OHEPruu
CHCTEMBI Tell. 3aKOH COXpaHCHUA
MEXaHMYSCKOU OHEPTHUU

bubmuoreka IIOK
https://m.edsoo.ru/ff0c478c

19

20

Jlaboparophas pabota «Mccienopanue CBs3u
PpaboThI CHITBI ¢ U3BMEHEHUEM MEXaHUUECKOM
SHEPIHH TeJIa HA TPUMEPE PACTIKECHHS
PE3UHOBOTO KIyTa

KonTponbHas padora mo teme «KuHemaruka.
Junamuka. 3aKOHbI COXpaHEHHs B MEXaHUKE»

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJI0KEHNUS MOJIEKYJIIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
nexerne. Jnddyzus

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapaktep ABHKCHUS U B3aUMOICHCTBUS
4yacTull BeuiecTBa. Mozenu CTpoeHUs ra3os,
JKUJIKOCTEN M TBEPJBIX TEI

Macca monekyin. KonngecTBo BemiecTna.
[TocTostHHast ABOTampo

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€
u3mepenue. kana temneparyp Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOlcounoTHasl TemIieparypa Kak Mepa cpeiHen
KMHETUYECKON 3HEPTUHN ABHKEHUS MOJIEKYI.
YpaBuenue Menpeneesa-Kitanelipona

3akoH J/lanbToHa. I'a30BbIe 3aKOHBI

JlaGoparopnast padora «/ccnenoBanue
3aBUCHMOCTH MEX/y ITapameTpamMmu
COCTOSTHMSI pa3pe’KEHHOI0 ra3a

bubmuoreka IIOK
https://m.edsoo.ru/ffOc511e

29

M3onpoiiecchl B ujeanbHOM Ta3e U UX
rpaduueckoe mpecTaBICHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHss sHEPrusa TepMOAUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €6 N3MEHEHHUS.

bubmuoreka IIOK
https://m.edsoo.ru/ff0c5952
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KonuvectBo TemnoTs! u pabota. BHyTpeHnHss
SHEPIysi OJHOATOMHOTO HEalbHOIO ra3a

31 Buasl Tennonepenaun 1 bubmmorexa LIOK
P https://m.edso0.ru/ff0c5c36
2 Komeormo renom npi enmonepeiaie ) BuGorera LIOK
o P peaate. https://m.edsoo.ru/ff0c5c36
AmabaTHbIN TIpoIiece
IIepBblil 3aKOH TEPMOJIUHAMUKY U €TI0 Bubnmuorexa LOK
33 1 .
NPUMEHEHHUE K U30Mpolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTuMocTs mpolieccoB B MpUpoe. 1 Bubmuoreka [JOK
Bropoii 3aK0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 Ipuamun aeiicteus u K11/ TerumoBoii 1 bubmmorexa [IOK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapro u ero KI1J] 1
37 DKoJOrHYecKre MpoOIeMbl TeTIIOIHEPTeTHKH 1
38 O6o06atonuit ypok «MoJieKysipHas 1 bubnuoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
39 Moeryampnin ok, Oevons ) BuGmiorexa LIOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID
40 [MapoobpazoBaHue U KOHACHCAIIHS. 1 Bubmorexa [JOK
Hcnapenue U KUIeHne https://m.edsoo.ru/ff0c63b6
a1 AOcommoTHas 1 OTHOCUTEIbHAS BIIaXKHOCTh 1 bubmuoreka IIOK
BO31yxa. HachlmeHHbIi map https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammmueckue u
42 amop(HbIe Tena. AHH30TPOIHS CBOUCTB 1 Bbubnuorexa LIOK
KPHUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTeprabl
43 IInaBnenue u KkpuctayM3auus. Y aejibHas 1 Bubmoreka [JOK
TerioTa masneHus. CyomumMarius https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OasiaHca 1 bubimorexa LHOK
https://m.edso0.ru/ff0c6820
45 DIeKTpu3alus Tell. JNeKTPUUECKUN 3aps. 1 bubnmnorexa [{OK
JIBa BHJa IIEKTPUYECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
[IpoBogHHKH, AUIIIEKTPUKH U Bubmorexa [[OK
46 TTOJTYITPOBOTHUKH. 3aKOH COXpaHCHHUS 1

INEKTPHUYECKOTO 3apsiia

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47 Bsaumopneiicteue 3apsnoB. 3akoH Kymnona Bubmuorexa LHOK
TodeuHbIi SIEKTPUIECKHI 3aps https://m.edsoo.ru/ff0c6ces
HanpsokEHHOCTD AMEKTPUIECKOTO OIS,

48 Hpnlliunn cynepnosnuplljn JNEKTPUIECKUX bubmorexa [IOK

N - https://m.edsoo.ru/ff0c6df2
nosei. JIuanu HanpsokeHHOCTH

49 Pabota cuit 3IeKTpOCTaTHIECKOTO TTOJIS. bubmmoreka [JOK
TTorenmnuan. PasHocTs NOTEHIIUATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHHKY U TUITIEKTPUKH B

50 BHI)GKT‘pf)CTaTI/I‘IeHCKOM no?Ie. bubmorexa HOK

https://m.edsoo.ru/ff0c7018
JwydnexTprdeckast IpOHUIIAEMOCTh

51 Onexrpoémrocth. Konaencarop bubmorexa HOK

https://m.edsoo.ru/ff0c7126

50 DNIEeKTPOEMKOCTh IIIOCKOrO KOHAEHCATOPA. bubmmorexa [IOK
DHeprusi 3apsHKEHHOT0 KOHJCHCATopa https://m.edsoo.ru/ff0c72c0

53 Ha6opaT“0pHa51 pabota "I/I:sMepe:me 1
ANEKTPOEMKOCTH KOHJIEHCATOPA
IIpuHIMD KEUCTBYS U IPUMEHEHNE

54 KOHJIEHCATOPOB, KOMTUPOBAJIBHOTO amrapara,

CTPYHHOTO pUHTEPA. DINEKTPOCTATHIECKAs
3ammTa. 3a3eMIICHUE IeKTPOPHUOOPOB
ONEKTPUUYECKUH TOK, YCIOBHUS €T0

55 cymectBoBanusl. [locTostaabIN TOK. CHia
Toka. Hanpsokenne. ConpoTusiieHue. 3akoH
Owma 1715 y9acTka 1enu
ITocnenoBarenpHOE, MapajuIeIbHOE,

56 CMEIIAHHOE COEAMHEHNE MPOBOIHUKOB. 05 bubnmorexa [IOK
Jlaboparopnast pabora «M3yuenue https://m.edsoo.ru/ffOc74f0
CMEILIaHHOTO COSAMHEHHS PE3UCTOPOB)

57 PaboTta 1 MOIITHOCTH 3JEKTPUIECKOTO TOKA. Bubmoreka [JOK
3akoHn JIxoyns-Jlenma https://m.edso0.ru/ff0c7838
3axkoH OMa Ju1s IOTHOH (3aMKHYTOH)
anexTprieckoit uenu. KopoTkoe 3amMbIkaHUeE.

58 HaGJpPaTopHasI p];60Ta «I/EMepeHne 9/C 0.5 bubmmoreia LHOK

https://m.edsoo.ru/ffOc7ae0
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSD)
OJeKTpOoHHas! TPOBOAUMOCTD TBEPABIX
59 METaJIOB. 3aBUCUMOCTb CONPOTHUBICHUS

METAJIJIOB OT TeMIEePaTypHI.
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CBepXIIPOBOUMOCTh

OnexTpuyecKuil TOK B Bakyyme. CBOMCTBa

60 1
AIIEKTPOHHBIX MTyYKOB
[TonynpoBogHUKY, X COOCTBEHHAS U
61 MIpUMecHas TpoBoauMOCTh. CBoiicTBa p—N- 1 ]F?tl/tIg:'I;/?r:e(aI:jZ(])_})OrILf/ffOCS Aae
nepexosa. [lomynpoBoHUKOBBIE TIPUOOPHI — )
DIIEKTPUYIECKHUI TOK B paCTBOPax U
62 pacruiaBax 3JeKTPOJIUTOB. 1 bubmuoreka IIOK
DAEKTPOIUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOoIIH3
DIEKTPUYECKUMI TOK B razax.
63 CaMOCTOSTEILHBINA U HECaMOCTOSTSIbLHEIN 1 EH6H,HOTeKa HOK
paspsz, Mo, Tlnasma https://m.edsoo.ru/ff0c84ae
DJIeKTpUYECKUE PUOOPHI U YCTPOUCTBA M UX
64 mpakThyeckoe npuMmenenue. [Ipasuna 1 EH@I,HOTeKa 0K £ £
X HIKH Be30MACHOCTI ttps://m.edsoo.ru/ff0c86fc
. Bu6nmoreka IJOK
65 O06o061maronmil ypok «JIEKTPOIUHAMHUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbHas paborta o teme
66 «Onekrpocraruka. [locTossHHBII 1 1 Bubnuoreka [IOK
JMEKTPUYECKHi TOK. TOKM B Pa3IHYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHbIit ypok. KonTpoipHas pabota mo 1 1 Bbubnuorexa LIOK
Teme "DiekTpoauHaMuka' https://m.edsoo.ru/ffOc8c56
68 Pesepeubliil ypok. O6o0maronuii ypok mno 1 Bbubnuorexa LIOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
Kosau4yecTBo 4acos
Ne Tema vooOKa K i Hara JJIeKTpoHHbIe HU(POBBIE
n/n yp Bcero p;’;::::ﬂbﬂme p;)g:l;zmecxne H3y4YeHUusi  00pa3oBaTeJbHBbIE PeCYPChI
TTocTosTHHBIE MATHUTBI U KX
1 B3aumozelicteue. MaruutHoe noie. Bektop 1 Bu6nuoreka IJOK
MarHMTHOW WHAYKIWU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITAH
2 MaruauTHoe noJie MPOBOJAHUKA C TOKOM. 1 Bubnuroreka [IOK

OmeiT Opcrena. BzanmoeticTere

https://m.edsoo.ru/ff0c98fe
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IMPOBOJHHUKOB C TOKOM

JlaboparopHas pabora «M3ydenue

bubmuoreka LIOK

3
MarHUTHOTO TOJISI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBrE MAarHUTHOTO ITOJISl HA TPOBOIHHUK C
4 tokoM. Cuna Ammepa. JlabopartopHas pabota bubmmoreka [JOK
«MccnenoBanue qEWCTBUS MTOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHura Ha paMKy ¢ TOKOM»
eHCTBYE MAarHUTHOTO ITOJIS Ha
5 I[BI/I)K 10Cs 3apsHKCHHYO0 dacTuily. Cuiia bubmorexa HOK
ABIDIYIIY P 4 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cumsl Jlopeniia
OneKkTpoMaruuTHas uHAyKuus. Ilotok
6 BEKTOpa MarHuTHOU MHAYKIUU. DJ1C
WHAYKIMU. 3aKOH 3JICKTPOMarHuTHON
unaykuuu ®apanes
7 Jlaboparophas pabora «Vccnenopanue bubnuoreka [IOK
SIBJICHHS SJICKTPOMATHUTHOU MHIYKIIHH https://m.edsoo.ru/ffOcal50
MHayKTUBHOCTG. SIBICHUE CAMOMHAYKLIHH.
8 O/JIC camonHyKIMA. DHEPTUS MATHUTHOTO bubnmorexa [IOK
HOJISL KAQTYIIKH C TOKOM. DJIEKTPOMAarHUuTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHu4eckue yCcTpoicTBa U UX IPUMEHEHUE!
9 MTOCTOSTHHBIE MarHUTHI, SJIEKTPOMArHUTEHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS MeYb
O6o06matonuil ypok «MarHuTHOE IoJIe. Bubnuoreka [IOK
10 ]
DeKTpOMarHuTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KontponbHas pabora o reme «MarHuTHOe Bubmmoreka [JOK
noJie. DIIEKTPOMArHUTHAS HH TYKITHS) https://m.edsoo.ru/ffOcad58
CBO0OOIHBIC MEXaHUYECKHE KOJICOaHMsI.
I'apmonmnueckue konebanus. Y paBHEHHE Bbubmuorexa LIOK
12 N .
rapMOHHUYECKHX KosieOanuid. [IpeBpareHne https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparophas pabora «Vccrnenopanue
13 3aBUCHMOCTH MIEPHOA MAJIBIX KOJIeOaHHH
rpy3a Ha HUTHU OT JJIUHBI HUTH U MacChl
rpy3a»
14 Konebarenbuslii koHTYp. CBOOOAHBIE Bubmuorexa LHOK

OJICKTPOMAarHMTHLIC KoJieOaHus B naCcaJIbHOM

https://m.edsoo.ru/ff0ch820
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KOJIe0aTeIIbHOM KOHTYPE. AHAIOTHS MEXKTY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMU
KoJIeOaHUsIMHU

®opmyna TomcoHa. 3aKOH COXpaHEHUS

bubmuoreka LIOK

15 SHEPIUu B UCaJIBHOM KOJIeOaTeIbHOM
p A https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBieHue o 3aTyxaromux KoneOaHUsX.

16 BrinyKIeHHbIE MEXaHIYECKHE KOeOaHNsI. bubmmorexa [IOK
Pe3onanc. BeIHyKIeHHBIE https://m.edsoo.ru/ff0cbb86
9NEKTPOMAarHUTHBIE KOJIeOaHMs
Ilepemennslif Tok. CHHYCOUAATBHBIN
TIePEeMEHHBIN TOK. MOITHOCTh IepeMEHHOT0 Bubmuorexa [JOK

17 _ .

TOKa. AMIUTUTYIHOE | JCHCTBYIOIIECE https://m.edsoo.ru/ff0cbd34
3HA4YCHUE CUJIbI TOKA U HAIPSIKESHUS

18 Tpanchopmatop. [Ipon3BoacTBo, epenada u
noTpebieHHe IEKTPUIECKON YHEPTUH
YCTpOoHCTBO M MPAKTUIECKOE IPUMEHEHHE

19 G)JIGIE)T quCKorop3BOHKa reHe ETO a bubmorexa [IOK

p > ! CHEPATOD https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JINHUM 3JIeKTpoIiepeaay
OKOJIOTHYECKHE PUCKH MPHU MPOU3BOJICTBE

20 anekTpodHeprun. Kynprypa nenonbp3oBaHus
AIIEKTPOIHEPTHH B TIOBCEIHEBHOW KU3HU
MexaHnuecKre BOJIHbI, yCIOBUS

21 pacnpoctpanenus. I[lepuoa. CkopocTs Bubmmorexa [JOK
pactpoCTpaHEHH s M JJTHHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[lonepeunsle ¥ NPOJOIbHBIE BOJTHBI
3Byk. CKOpoOCTh 3ByKa. [ pOMKOCTB 3ByKa. Bbubnuorexa LIOK

22 _

Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

23 ONEeKTPOMarHuTHBIE BOJIHB], UX CBOMCTBA U Bubmuorexa LHOK
ckopocTh. [1Ikasa 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [TpuHIUITBI paTuOCBS3Y U TEIEBUICHUSL.

PazButue cpencts cBszu. Paguonokanus
bubmuoreka LIOK
25 Kontponbnas padota «Konebanus 1 BOTHBD)
P P https://m.edsoo.ru/ffOcc6f8
IIpssMonuHetHOE pacIpOCTPaHEHHUE CBETA B
26 0 pHo OJTHOH cpe F; T(E)qqublﬁ HUCTOYHUK bubmorexa IOK
AHOPOA PEAE. https://m.edsoo.ru/ff0cd350
csera. JIyu cera
27 OtpaxeHue cBeTa. 3aKOHBI OTPaKEHUS CBETA. Bubmuoreka LIOK
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[Toctpoenue n300pa>keHUH B IMII0CKOM
3epKaie

https://m.edsoo.ru/ffOcd4e0

IIpenomnenue ceera. [loaHOe BHyTpeHHEE

bubmuoreka LIOK

28 otpaxkenue. [IpeensHbIi yroi NoJIHOTOo https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKeHHUS
29 JlaGopaTtopHas pabota «M3mepenme bubmmoreka [JOK
NOKa3aTeJs IPEJIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n300paskeHuid B TMH3E. Bubmuorexa LJOK
dopmya TOHKO# JIMH3BI. Y BEITMYCHHE JINH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparophas pabora «Vccnenopanue
CBOMCTB M300pakKeHUH B JIMH3AX)
Hucnepcus csera. CioxHbIN cocTaB 6ermoro
32 csera. l[Ber. JlaboparopHas pabora
«Habmonenune qucrepcuu cBeTa»
33 WnaTtepdepennus cera. Judpaxims cera. bubmmorexa [IOK
JudpakipoHHas penérka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTH CBETOBBIX BOJIH. Bubmmoreka LOK
[Monsipusarus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckre mpubOpsl U YCTPOICTBA U
ycJIoBHUs MX 0€301acHOr0 MPUMEHEHHUS
3 wexamen, Hoeryiams cnexvasumon eopi BuGorera LIOK
' https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. Bbubnuorexa LIOK
3amMeieHrE BpEMEHN M COKpAIICHHE JTHHBI https://m.edsoo.ru/ffOcfa42
R — BuGmiorera LIOK
' https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOs
39 Kontponsnas padora «Ontuka. OCHOBBI Bubmuorexa LHOK
CIEIATLHOW TEOPHUH OTHOCUTEILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. DHeprus u Bubmuorexa LHOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTHE U UccienoBanue Gporodddexra. bubnmnorexa [JOK
Omspitet A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 %;Iru}ﬁlegl)g; 2{?1?1®¢?§f:3¥£2izzl{flipamaﬂ bubmoreia HOK
' https://m.edsoo.ru/ff0d015e
rpannna» porodddexra
43 Jasnenue ceera. Onbite [1. H. JIeGenena. bubnmnoreka [JOK
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XUMHUYECKOE I[CI/IVCTBI/IG CBCTa

https://m.edsoo.ru/ff0d04a6

TexHuyeckue yCTpOﬁCTBa U MPAKTHUYCCKOC

44 pUMeHEHHUE: (OTOIIEMEHT, (DOTONATIHNK,
COJIHEUHAsT OaTapesi, CBETOIHON

45 Pemenue 3amad mo TeMe « DIIeMEHTBI bu6mmoreka IJOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302

f | e e T B 10K

' https://m.edsoo.ru/ff0d091a
IInanerapHast Mosieab aToMa
bubmuoreka LIOK

47 Hoctynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne u nornomenne GOTOHOB MPH

48 nepeyxone aToMma oioro y%OBHH BHGIZI:FI/II/I bubmmorexa [IOK

9 https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Buael criekTpoB
[ | oo e L BT e Bumorra LOK
https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYXJICHHOE U3TYUCHHE
o | Sotmepmeemom. Omnt BuGorera LOK
https://m.edsoo.ru/ff0d0fd2
PaTuOaKTUBHOTO U3ITyUYCHUS
CsoiicTBa anbha-, 6era-, ramMmMa-u3ITydeHHUs.

ol BinsiHME pagOaKTUBHOCTH HA )KUBBIE
OpTaHU3MBbI
OTKpBITHE POTOHA U HEUTPOHA. M30TOTIHI.

52 Anbda-pacnaz. DIeKTPOHHBIN U Bbubnuorexa LIOK
MO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHHe
DHeprus CBsS3U HYKJIOHOB B siipe. SnepHbie

53 peaxtun. Snepusrii peaktop. [Ipobiemsr, Bubmoreka [JOK
MIEPCIICKTUBEI, YKOJIOTUYECKUE aCTIEKTHI https://m.edsoo.ru/ff0d1356
SIZIEPHOU SHEPTETUKU
DnemMeHTapHble YacTUIbl. OTKPBITHE
MO3UTPOHA. METO/IbI HAOMIOICHUS U

54 perucTpanuy 3JeMEHTapHbIX YacTHULL. bubnmnorexa [JOK
Kpyruneiii cron «®yHnameHTanbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoOJIeHCTBYA. EnHCTBO (hr3maeckon’

KapTHHBI MUPa»
55 Bun 3Be3nH0r0 HeOa. Co3Be3nus, ApKue
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3BE3/bI, IJIAHETHI, HX BUANMOE JBI)KEHHE.
ComHeyHast cucreMa

56

57

58

Comure. ConHeyHast akTUBHOCTE. McTOUHUK
sHeprun CoJHIIA U 3BE3

3BE31bl, UX OCHOBHBIC XapaKTEPUCTHUKH.
3BE3bI NIABHOU ITOCIIEA0BATEIbHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABJICHUS O IPOUCXOXKICHUH U
sBomonny CoslHIA U 3B€31

Mueunsiii [TyTe — Hama I'anaktuka.
Ionoxxenue u neuxenue ConHIa B
INanakTuke. I'anaktuku. YEpHble IbIPHI B
AJIpax TaJaKTHK

59

60
61

62

63

Bcenennas. Paz0eranune ramaktuk. Teopus
Boabmoro B3peiBa. PenukTOBOE N3TyUYEHUE.
MeraranakTuka

Hepermennsle npo6aeMpl aCTpOHOMHU

KonTponbHas padora «meMeHTHI
ACTPOHOMUU M aCTPODUZUKU»

Oo6o06marommii ypok. Posb husnku u
aCTPOHOMHUHU B 3KOHOMHUYECKOMH,
TEXHOJIOTMYECKON, COLIMATILHOM U STUYECKOI
chepax IeAaTenbHOCTH YelIOBeKa
O6o006maronmii ypok. Poib u Mecto Gpusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4HOUI
KapTHHE MUpa

64

65

Oo6o06matommii ypok. Ponb usndeckoit
TeopHuH B POPMHUPOBAHHH TPEICTABICHUN O
(hu3HUeCKoi KapTHHE MUpa

O6o06matonmii ypok. Mecro puzmueckoit
KapTHUHBI MHpa B 00IIIEM PATy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbIX Hpe)ICTaBHeHI/Iﬁ (6]
npupoe

66

67

PesepBHBIil ypok. MarHuTHOE nosie.
OneKTpOMarHuTHasi HHAYKIHS
PesepBHblit ypok. Ontrka. OCHOBBI
CHEIMATBbHON TEOPHUH OTHOCUTEIBLHOCTH

68

Pesepuslii ypok. KBanToBas ¢usuka.

bubmuoreka IIOK




‘ OJeMeHTHI aCTPOHOMHH M acTpOPU3HKH

https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBS3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA
o  Msxkumes [".4., Byxosues b.b., Corckuit H.H. non pen. [lapdentbeBoit H.A. ®uzuka 10, AO
«M3natenbctBO «lIpocBemieHue

e  Msxkumes ['.f1., Byxosues b.b., Corckuit H.H. o pex. I[lapdentbeBoit H.A. ®uzuka 11, AO
«3narenbctBo «IIpocBerieHune

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/



