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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o pu3uke 6a30BOro ypoBHS HA YPOBHE CpeHEro o0miero oopasoBanus pazpaboraHa Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOECHMS OCHOBHOW 00Opa3oBaTeIbHOW MPOTPaMMBI,
npeactaBieHHbx B ®I'OC COO, a taxke ¢ yuéroM denepaibHOl pabodeil mporpaMMbl BOCTUTaHUS U
KOHIICTIMU TpernoAaBaHus y4deOHoro mpeamera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3ALMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Copepxanve nporpamMmbel 1o (U3MKe HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa obyuaroniuxcs 10-11 kimaccoB npu obydeHun ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO ToaxoAa. [IporpamMma o ¢usuke coorBercTByeT TpedoBanusm ®@I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAlpeJAMETHBIM pe3yibTaraM oOOyueHHs, a TaKke
YUUTHIBAET HEOOXOAMMOCTh peallu3allid MEXKIPEAMETHBIX CBs3ed (U3UKU C eCTEeCTBEHHO-HAayYHBIMU
yueOHBIMU TIpeaMeTamMH. B Hell ompenenstoTcs OCHOBHBIE II€JIM M3y4eHUs (PU3UKHU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHHPYEMbIE pE3yJbTaTbl OCBOCHHS Kypca (HU3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIEC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

e [JIaHUpyEeMble pPE3yabTaThl OCBOCHMS Kypca (GU3MKH Ha 0a30BOM ypOBHE, B TOM 4YHUCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka o Hanbosiee 00X 3aKOHAaX MPUPOIbI, BHICTYIIAs B KaUeCTBE y4eOHOro MpeIMera
B IIKOJIC, BHOCUT CYIISCTBECHHBIA BKJIAJl B CHCTEMYy 3HaHUU 00 okpyxkaromem mupe. LIIKompHBIA Kypc
(bu3MKN — cHCTEMOOOPA3YIOUIHIA ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIBKY (PU3NYECKHE
3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SBICHUI, M3y4aeMbIX XUMUEH, Ouonoruei, pusnueckoii reorpadueit
U actpoHoMHuei. Mcronb30BaHue U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUI ONpeaenseT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, OTYYCHHUS
HOBBIX MaTepHaioB C 3a/laHHBIMM CBOMCTBaMM M Apyrux. M3ydueHue Qpu3nku BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa oOydaroummxcs, B (OpMHUpOBaHHE YMEHUH
MIPUMEHSITh HaYYHBIH METO/I MO3HAHUS TPU BHITIOJHEHUH UMHU YYEOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca (pusuku a1 ypoBHS CpelHero oomero o0pazoBaHus MOJOXKEH Psiji UAEH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3/esioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usznueckux Teopuil. Benymum B Kypce sBusercs (opMHpOBaHHE NPEACTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mpeanoiiaraeT UCHOIb30BaHHWE T'yYMaHHUTapHOTO
noTeHIuana GU3NIecKoil HayKu, OCMBICTICHUE CBS3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢Gu3nku npeamnongaraeT 3HakOMCTBO C IIUPOKUM KPYyrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonozusayuu peamn3yercsi MOCPEICTBOM BBEICHHUS JIEMEHTOB COJIEPXKaHMS, MOCBSIIEHHBIX
AKOJIOTMUECKHUM MpobdIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a
TaKxe 00CyKIeHHS MPoOIeM pallMOHATIFHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKOH 6€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (M3UKH Ha YPOBHE CpPEJHEro oO0Iero oO0pazoBaHMs SBISIOTCS
¢usnueckue Teopuu (GopMHUpPOBAHUE MPEACTABICHUN O CTPYKTYPE MOCTPOEHUS (PU3MUECKON TEOPHH, POIIH



(GyHIAMEHTAJIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TECOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHUCTeMHO-ESITETbHOCTHBI MOJIX0A B Kypce (GHU3MKHA pealn3yercs TNpexXJIe BCEro 3a Cuér
OpraHu3alK SKCIEPUMEHTAIbHOHN JeATeNbHOCTH oOy4aromuxcs. s 6a3oBoro ypoBHs Kypca (GpU3MKU —
3TO UCHOJIb30BAHUE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B IporpaMMe no (usmke oObEeAMHEHBI B OOLIMI CNHMCOK YYEHHYECKHX MPAKTHYECKUX padoT.
Bbinenenne B yka3aHHOM TmiepedHe JabOpaTOpPHBIX pPa0bOT, MPOBOJUMBIX JJISi KOHTPOJS M OICHKH,
OCYILLIECTBISICTCS y4YaCTHUKaMU 00pa30BaTENbHOIO IpOIecca UCXOAs U3 OCOOEHHOCTEH IMJIaHWPOBAaHUS U
ocHalleHus: kaOuHera ¢usuku. I[Ipm sToM oOecmeunBaercss OBJaJeHHE OOYYaIOIIMMUCST YMEHHUSIMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHMS, HUCCICAOBAHUS 3aBUCUMOCTEH (M3UUECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosblioe BHMMaHHME YIENseTCsl PELICHUI0 pacu€THBIX M KayecTBEHHBbIX 3anad. Ilpu stom g
pacu€THBIX 3aJa4 MPUOPUTETOM SIBIIIOTCA 33aJjauy C SIBHO 3aJaHHOM (PM3MUECKON MOJIENbIO, T03BOJISAIONINE
NPUMEHSATh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslenia Kypca, TaKk U HHTETpUpys
3HAHUS U3 Pa3HBIX pa3nenoB. i Ka4eCTBEHHBIX 33134 MPHOPUTETOM SIBIISIIOTCS 33JaHUs Ha OOBSICHEHHE
poTeKaHus (PU3MUYECKUX SBJICHUN U MPOLIECCOB B OKpPY’KalOIIEH KHU3HH, TpeOyrolIe Bbioopa hruznyeckon
MOJIEJIN JAJISl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO k MaTepHabHO-TEXHUYECKOMY O0OECIICUeHUIO
y4eOHOTO0 Tpolecca 6a30BbIid ypOBEeHb Kypca ()M3MKH Ha YPOBHE CPEIHEro 00mero oopa3oBaHus TOJIKEH
U3y4aThCsl B YCIOBUSX IMPEIMETHOTO KabuHeTa (pU3MKM WM B YCJIOBUSIX MHTETPUPOBAHHOIO KaOMHETa
IPEMETOB €CTECTBEHHO-HAy4yHOro IMkina. B kabuHere Qu3MKM JOHKHO OBITh HEoOXoaumoe
nabopaTopHoe 000pyIOBaHHME MJisi BBIOJHEHHWS YyKa3aHHBIX B IporpaMMe MO (U3UKE YYCHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHNUE.

JleMOHCTpallMOHHOE 000py/I0BaHHE (OPMHUPYETCS B COOTBETCTBUU C HPUHIMUIIOM MHUHUMAaJIbHON
JOCTaTOYHOCTH M O0ecleYMBaeT IOCTAHOBKY IIEPEUMCIIEHHBIX B IporpamMme Mo (U3MKE KIHOYEBbIX
IEMOHCTpAlMKA  JJIsl  WCCIENOBAaHHWS  HW3y4aeMbIX SIBJICHHH M TIPOLECCOB, OSMIIUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIabopatopHoe 0OOpyJOBaHUE Ul YYEHHYECKMX IpaKTHUYECKuX paboT Qopmupyercs B BHAE
TEMaTUYeCKHX KOMIUIEKTOB M obOecreuuBaeTcs B pacyére OAHOI0 KOMIUIEKTAa Ha JBYX OOYYaroIIMXCS.
TemaTndeckrne KOMITIEKTHI JIAOOPATOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
WCTIOJIb30BAaHNH aHAJIOTOBBIX U MU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHTEIHHBIX CHCTEM B
BUjie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 00111EM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHME HWHTEpPECa W CTPEMJICHHsS OOYYalOUIMXCS K HAYYHOMY H3YYCHHIO TPHPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJe MO3HAHUs U (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK Pe3ylibTaTa U3y4YeHHUs OCHOB CTPOSHHS MaTEPUU U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOJIH30BAaHNEM (DU3NIECKUX 3HAHUN W HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUNH O poNH (HU3WKK I Pa3BUTHUS JPYTHX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JIoCTIKEHHE ITHX MeNeld o0ecreunBaeTCsl pelieHHEeM CIEAYIOMIMX 3a/1ad B ITPOIECCe W3YYeHUs
Kypca (PU3MKH Ha YPOBHE CPEHEro OOIIero 0Opa3oBaHus:



e TPHUOOPETCHHE CHUCTEMBbI 3HAHWUK 00 OOMMX (U3HYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX,
BKJIIOYAss MEXaHUKY, MOJIEKYISIpDHYIO (U3UKY, DJICKTPOJUHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI ACTPOPUUKH;

e (dopMuUpOBaHME YMEHHH NPUMEHSTH TEOPETHYECKHE 3HAHMUA s OOBSCHEHUS (U3NUECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB pelICHHs PA3TUYHBIX 33J]au C SBHO 33JaHHOH (PU3NYECKON MOJeNbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENbHOE CO3/1aHue (PU3MUYECKOW MOJENH, aJeKBATHOH YCIOBHSM
3aJauu;

e TOHMMaHWEe (U3NYECKUX OCHOB M MPHHIUIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHUE METOJaMHU CaMOCTOSITCIILHOTO IUIAHUPOBAHUS M TNPOBENCHHS  (DU3HUECKUX
IKCICPUMEHTOB, aHajM3a W WHTEPIPETalud WHPOPMALUHU, OIpPEICICHHUs JTOCTOBEPHOCTH
MOJTyYCHHOTO Pe3yJIbTaTa;

® CO3/JaHWE YCIOBUH /ISl pa3BUTUS YMEHUH TMPOEKTHO-HCCIIEIOBATENBCKOH, TBOPUYECKON
JeSITeIIbHOCTH.

Ha u3yudenue ¢usuxu (0a30BbIil ypOBEHb) HA YPOBHE CpEeAHEro 0011ero o0pazoBaHus oTBoguTcs 136

yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).

[Ipemiaraemsrii B mporpaMme 1o (pu3MKe mepeueHb JT1a00paTOPHBIX U MPAKTUYCCKUX Pa0OT SBISIETCS

PCKOMEHIOBAaHHBIM, YYHTEJb JejaeT BBIOOp MPOBEICHHS JIA0OPATOPHBIX Pa0dOT W OMBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJarOIINXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloXeHHe nepeMenieHul U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckue yCTpocTBa M TPAKTUYECKOE INPUMEHEHHUE: CIUJOMETp, [BUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdumuent tpenus. Cuna conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBIACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HaeaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOTrO ra3a. Busl Temonepeayu: TEIONPOBOAHOCTb, KOHBEKIUA, U3IIydCHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas nuHTepnperaus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOThI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnuueckue u amopdubie Tena. AHH30TPOINHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETP, TEXHOJOTHMM  TIOJYYEHHUS COBPEMEHHBIX MATEpPHAIIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PabGota cun osnektpocratmueckoro monsd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEJ.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U JIUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh CONTPOTUBIICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne SIEKTPOABMKYLIEH CHJIBI  UCTOYHHMKA TOKA W €ro  BHYTPEHHEro
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000MEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOWIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KVIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTWHa JIMHMI MHAYKIIMM MarHUTHOTO IIOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampabiieHWE. J[BU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayekTpuueckoe Mmoje. DNEKTPOABMXKYIIAas Cuila WHAYKIUU B IIPOBOJHHKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUY MHYKITUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOIABUKYIIECH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonap3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHON CUCTEMbI (IPYKMHHBIA MM MaTeMaTHYeCKUM
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
U januHa BoONHBL [lomepednple W mTpoaONbHBIE BONHBL WHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3BYyKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIMH3bL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxmus csera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JudpakIMOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCMUECKOW MeXaHuKHu. IlocTynaTel crnenuaibHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenne u nornomenue GOTOHOB NpU MEPEXOAE aToMa C
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHSI.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paanoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuM. lIpukinagHOoe W MHpPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpalbHBIA KilacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3MYECKOH Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce ocCymIecTBIS€TCS C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTapHBIX (DYHKIHH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHS B >KUBOM MpHUpone, NCHCTBHE pagualii Ha >KUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOEHUs ydeOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTAM pPOCCHICKOro oOIiecTna,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIIEHWBATh CHTYAllMI0 M MPHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00ALHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSITUSAMH W MeToAamMH (pU3nvecKoin
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3INYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30I1aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U HHIUBUIYalIbHON pabOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUSA 10 €€ NOCTUKEHHIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACHPEACISTH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEHU C IO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl € y4€TOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO pPELICHHUS,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JACSITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MpeArnoaraoimui chopMupOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXO/Isl U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax posib U MecTo (HU3HKU B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOUYKa, MHEpIUANbHAs CHCTeMa OTCYéTa, aOCOMIOTHO TBEPIOE TENo, MAeadbHBIA Ta3, MOJEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKUHN 3apsi] IPHU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA U AJIEKTPOJAMHAMHUKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00bEMa Tel MpHU HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHICHCAIUS, IABJICHHE, KPUCTAILITN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TMPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICH MCIIOJIB3YEMbIX BEJIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHHETHYecKas >SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMIMCAHUH MIPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIONIb3YEMbIX BEJIHMUUH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONAB3YS (PU3NYECKUE BEIMUYUHBL: AJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE MOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEJTMUMHY C IPYTHMHU BEIMYMHAMH;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpIruu, 3aKOH COXPAHEHUs MUMITYJIbCa, IPUHIUI CYNEPIO3ULIUU CHUJI, IPUHIIHII
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHMs
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCciaoBUsA MX O€30MaCHOTO MCIIOIB30BaHMS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OSKCHEpHUMEHTa, COOMpaTh YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpHU TMPOBEACHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarth pacu€THBIE 3aJa4yd C SIBHO 3aJaHHON (PH3WUYECKOW MONENbI0, HCIOIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI M OIIEHUBATh PEATbHOCTH IMOTyY€HHOTO 3HAUCHUS (PH3HUECKON BETTHUNHBL;



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYpUPOBAHMUS, MHTEPIPETALUH W IPEACTaBICHUs y4eOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIICH cpene;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ KaXK/J0I'0 M3 YYaCTHUKOB IpYyNIbl B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMeEpax pojib U MeCTO (U3MKK B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, fJ€pHas MoOJElIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BellecTBa (JIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh OTEHIIMANIOB, 3JIEKTPOJIBUKYIIAS CHIIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMU BeTUUYNHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UUECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I QoTodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HCCICAOBAHUIO (PU3MUECKUX SBICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IPpA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCHMOCTH
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro JKCIIEpUMEHTA, Y4EeOHO-UCCIIEOBATENICKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a[1a4d BHIOMPATh (U3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTMYECKU HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpPMAIMU, MOJYYEHHOM W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MMOJTydaeMyl0 HHPOPMAIIHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPH 00paIleHUH ¢ TPHOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeneNiiarTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposrie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METO]IbI HAYYHOTO TTO3HAHUS 0 0 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOM 9 0 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 0 0 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMarHUTHBIE 5 1 0 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubnuotexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
41 i 6 0 0
DneMEeHThl KBAaHTOBOW ONTHKHU https://m.edsoo.ru/7f41c97¢
4.2 Crpoenne aToma 4 0 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41c97c
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4.3

ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE

61 OGodmaomee nosropese ‘ oS m edso0 WTIALSOT
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMMOYPOYHOE IJIAHUPOBAHUE
BOCIIMTATEJIbHASL JEATEJBHOCTh YYUTEJS HA YPOKAX IO IPEJIMETY «®WU3HKA» MPEIIOJATAET
CJIEYIOIIEE:

* YCTaHOBJICHWE JOBEPUTENBHBIX OTHOIICHHH MEXIY Y4YHTEIeM M €ro Y4YeHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHSTHIO
y4JaluMucs TpeOOBaHUN W MPOCHO y4HTENs, MPUBJICUCHHIO MX BHUMAHHUS K OOCYXJIaeMOW Ha ypoke HH(GOpMAIMM, aKTUBHU3ALUU HUX
IIO3HABATEJILHOM 1EATEIbHOCTH;

* MOOYXJIeHUE YYCHHKOB COOJIOIATh HA YpOKE OOMICHIPHHSTHIE HOPMBI MOBEACHHS, TIPABHIA OOIICHUS CO CTApIIMMH (YUUTEISIMU) H
CBEpCTHUKAMH (yYE€HUKaMH), MPUHIMIBI Y4eOHOW NUCUUIUIMHBI M CaMOOpTraHU3allMH, MPUBJICYEHHWE BHUMAHUS K HOPMAaM TOBEJCHHUS U
MOpPaJIbHBIM LIEHHOCTSAM KYJIBTYPBI CTPaH U3y4aeMOro S3bIKa;

® IPUBJICUCHUC BHUMAHUA YUCHUKOB K ICHHOCTHOMY ACIICKTY M3y4YaCMbIX Ha YpOKax HBJIGHI/II;'I, opraHnu3anus ux pa6OTBI C HOJIy‘IElGMOfI Ha
YPOKE COOHAJIBHO 3HAYUMOM HH(i)OpMaI_II/Ief/'I — WHHUIUHUPOBAHUC €C O6CY)KI[CHI/I$I, BBICKA3bIBAHHA yYalllUMUCA CBOCIr0 MHCHHA 110 €€ IIOBOAY,
BLIpa6OTKI/I CBOETO K HEH OTHOLICHMA,

* JCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COZEpKaHUS YUeOHOTO MpeaMera dYepe3 JEMOHCTPAIMIo JCTSM IPHMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOTO ITOBEICHUS, MPOSBICHHS YEIOBEKOIIOOUS M TOOPOCEPICYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOLIIHX TEKCTOB
AJid YTCHUA, 3aaa4 JJIA PCIICHMA, HpO6JICMHI>IX CI/ITyaIII/Iﬁ JJIsA 06CY)K)I€HI/I$I B KJIACCC, BOCIHUTAHUEC TOJICPAHTHOI'O OTHOLICHUSA K I[perI\/’I
KYJIBTYpE U €€ 0COOEHHOCTSM;

* IPUMEHEHHE Ha YPOKE HMHTEPAaKTUBHBIX (POPM pabOTHI yyaluxcs:

- HHTCJUICKTYAJIbHBIX WUI'P, CTUMYJIHUPYIOIIUX IMO3HABATCIBbHYIO MOTHUBAIIUIO YUCHUKOB; AUAAKTUYCCKOI'O TCaTrpa, rac IMOJTYUCHHBIC Ha
YPOKE 3HAHUSA O6BIl"pBIBaIOTCSI B TCaTPAJIbHBIX TOCTAHOBKAX;

- TUCKYCCHI, KOTOpBIE JAOT Y4alluMCsl BO3MOKHOCTb PUOOPECTH OMBIT BEACHNUS KOHCTPYKTUBHOI'O 1MAJIOra;
- IpyNNoBO# pabOoTHI WK PabOTHI B Mapax, KOTOPhIE ydaT 00ydaromuxcsi KOMaHIHOW paboTe U B3aUMOJEHCTBUIO C IPYTUMH JI€TbMU;

* BKJIFOUEHHUE B YPOK HIPOBBIX MPOUEAYP, KOTOPHIE MOMOTrarOT MOAAEPkKATh MOTUBALMIO JETEN K IOJIYYCHHUIO 3HAHUM, HAJIA)KUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacCe, TOMOTAIOT YCTAaHOBIICHUIO TOOPOXKeEIaTeIbHON aTMOC(EPHI BO BpEMs YPOKa;



¢ MHUOHUHUPOBAHUC U ITOAACPIKKA HCCHC,Z[OBaTeHBCKOﬁ JACATCIIbHOCTH o6yqafo1u1/1xc;1 B paMKax pCain3alluid UMU HHIAUBUAYAJIbHBIX H

TPYHOIIOBBIX HCCICAOBATCIBCKUX IIPOCKTOB, YTO [JAaCT MKOJIbHUKaM BO3MOXHOCTb HpHOGpGCTI/I HAaBbIK CaAMOCTOATCIIBHOTO PCIICHUA

TGOpGTH‘-IGCKOﬁ Hp06HCMBI, HAaBBIK I'CHCPUPOBAHUA U O(bOpMHeHI/ISI COOCTBEHHBIX Hﬂeﬁ, HAaBBbIK YBAXKUTCIIbHOI'O OTHOIICHHUA K YYKHUM HUIACAM,

oopMIIeHHBIM B paboTax IpYrux MCcienoBaTelel, HaBbIK IyOJIMYHOTO BHICTYIUICHUS Nepe] ayAUTOPUEH, apryMeHTUPOBAHUS M OTCTaUBAHUS

CBOEH TOYKH 3pCHHUA.

OcyecTBisercs yepes:

Ha PEeCUOHATTbHOM, MYHUUUNA]ITBHOM U ecepoccuﬁcxom YpoeHne:

ydyacTHe B TPEAMETHBIX ONMMIHUanax (OYHBIX W 3A0YHBIX), IMPEIMETHBIX KOHKYpCaxX, HAyYHO-NPAKTHUYECKHX KOH(EpeHIHusX,
COPEBHOBAHUAX.

Ha yposne kopnyca:

CHelHanbHO pa3paboTaHHBIE 3aHATUS — COOBITUIHBIC YPOKH, MOCBSILEHHbIE UCTOPUYECKUM JlaTaM U COOBITHSIM, OHJIAHH-3KCKYpCUU
KOTOpBIE, pacIIUpSIOT 00pa30BaTENbHOE MPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT YBAKEHHE K HCTOPUYECKUM JIMYHOCTSIM, JIFOASIM
HayKH, JH000Bb K PEKPACHOMY, K IIPUPOJIE, K POJHOMY Kpalo;

3HAaKOMCTBO C Pa3JIMYHBIMHM JIOCTH)KCHUSMH HAayKHM M TEXHUKH, OOCYXKJEHHE SKOJIOTMYECKUX MpOo0JieM, MCCIEOBAaHUS U BHECEHUE
IIPEMIOKEHU N TI0 MUPOYCTPOMCTBY;

npoBeJieHNe yu4eOHbIX (OJIMMIINA/Ibl, 3aHUMATENIbHbIE YPOKU U MSATUMUHYTKH, YPOK - JIeJIOBasi UTpa, YPOK — MyTEIIECTBUE, YPOK MacTep-
KJIacc, ypOK-UCCIIeIOBaHNE U JIp.) M y4eOHO-pa3BIIeKaTeIbHbIX, CIIOPTUBHBIX MEPONPUATHH (KOHKYpc-urpa «lIpenmeTHblil kpoccBOpa»,
TypHUp «CBOS UTpay, BUKTOPUHBI, IUTEPATypHasi KOMIIO3UIUS, KOHKYPC Ta3€T U PUCYHKOB, SKCKYpCHUs U p.);

UCIIOJIb30BaHUE BHU3YaJIbHBIX 00pa30B (IIPEIMETHO-ICTETUYECKOW Cpelbl, HaIIsJ(HAs aruTalys IIKOJbHBIX CTEH/IOB, NpeAMETHON
HalpaBJIEHHOCTH, COBMECTHO MTPOU3BOJMMBIE BUJICOPOIMKH MO TEMAM ypOKa);

yd4acTHe IeJaroroB-npeiMeTHUKOB B CoBeTe NMpO(QMIAKTUKE IO BOIPOCAM HEYCIEBAIOIMIUX OOYYaIOIUXCS € LEIbI0 COBMECTHOIO
COCTaBJICHU IJIaHA JIMKBUIALUN aKaIeMUYECKON 3aI0JDKEHHOCTU I10 IIPEAMETaM;

y4acCTue negaroroB-mpeaAMETHUKOB B POAUTEIIBCKUX CO6paHI/I$[X y‘-Ie6HBIX OTJIeHeHHﬁ.

BOCIIMTATEJIBHAA JAEATEJBHOCTD YYUTEJIA HA YPOKAX IO INPEIMETY «®U3UKA» ITPEAIIOJIATAET

CJIEIYIOIIEE:



* YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOILIEHHM MEXIy Y4YMTEJIeM M €ro Y4eHUKaMH, CIIOCOOCTBYIOIIMX IO3UTUBHOMY BOCIPHSTHUIO
y4JaluMucs TpeOOBaHUN W TMPOCHO y4HTENs, MPUBJICUCHHIO MX BHUMAHHUS K OOCYXIaeMOW Ha ypoke HH(GOpMAIMM, aKTUBHU3ALUU HUX
IIO3HABATEJILHOM EATEIbHOCTH;

* MOOYX/IeHWE YYCHHKOB COOJIOATh HAa YPOKE OOIIECHPHUHSTHIE HOPMBI MMOBEACHHS, TIPABHIIA OOIICHUS CO CTApIIMMH (YUUTEISIMU) H
CBEpCTHUKAMH (yYE€HUKaMH), MPUHIMIBI Y4eOHOW IUCUUIUIMHBI M CaMOOpPraHU3allMH, MPUBJICUYCHWE BHUMAHUS K HOpPMaM IOBEACHUS U
MOpPaJIbHBIM LIEHHOCTAM KYJIBTYPBI CTPaH U3y4aeMoro sA3bIKa;

* IPUBJICYCHNE BHUMAHUS YUCHUKOB K IICHHOCTHOMY acCIeKTy MU3y4aeMbIX Ha YpOKax sIBICHUH, opraHu3anus ux paboThl ¢ MojryyaeMoi Ha
YpOKE COLMAIbHO 3HAYMMOM MH(pOpMaLueld — UHUIMUPOBAHUE €€ 0OCYKACHUSI, BHICKAa3bIBAHUS YYAIIMMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIPaOOTKH CBOETO K HEll OTHOLICHUS;

* JCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COZEpKaHUS YUeOHOTO MpeaMeTra dYepe3 JEMOHCTPAIMIo JCTSM IPHMEPOB
OTBETCTBEHHOI'0, I'PAXKAAHCKOTO NOBEJCHHUS, MIPOSBICHUS YEIIOBEKOIOOM U 100POCEPAEYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUISL 4TEHUs, 3a/1ad U1 pelleHMs], IpOoOJEMHBIX CUTyaluud s oOCYKIEHUS B KJIAcCe, BOCIUTAHUE TOJIEPAHTHOTO OTHOLIEHUSI K JpYyroi
KYJBTYpE U €€ 0COOEHHOCTSIM;

* IpUMEHEHHNE HAa YPOKE HMHTEPAKTUBHBIX ()OPM pabOTHI yUaIIUXCS:

- HHTCJUICKTYAJIbHBIX WUI'P, CTUMYJIHUPYIOIIHUX IMO3HABATCIBbHYIO MOTHUBAIIUIO YUCHUKOB; JUIAKTUYCCKOI'O T€aTpa, r€ IMOJYUCHHBLIC Ha
YPOKE 3HAHUSA O6BIl"pBIBaIOTCSI B T€aTPAJIbHBIX ITOCTAHOBKAX;

- TUCKYCCHM, KOTOpBIE JA0T YYalluMCsl BO3MOKHOCTb PUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JHAJIOTA;
- IpyNIOBOM paboThI WK pabOTHI B Mapax, KOTOPBIE yuaT 00ydyaroluxcsi KOMaHHOW paboTe U B3aUMOJEHCTBHIO C IPYTUMHU JI€ThMU;

* BKJIIOYEHHUE B YPOK HIPOBBIX MPOUEAYP, KOTOPbIE MOMOTalOT MOAAEPKATh MOTHUBALMIO JETEH K MOJIYYCHHUIO 3HAHUH, HAJIA)KUBAHUIO
MO3UTHUBHBIX MEXJTMYHOCTHBIX OTHOIIIEHUH B KJIaCCE, TOMOTAIOT YCTAHOBJIEHUIO TIOOPOKEIaTeIbHON aTMOC(ephl BO BpeMs ypOKa,

* WHUIOHUUPOBAHUEC N ITOAACPIKKA HCCHG)IOB&TGHBCKOﬁ JACATCIIBHOCTH o6y11a}0mnxcs[ B paMKax peajin3alliid UMW HHIAWBHUAYAJIBHBIX W
TPYHOIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, YTO [J4aCT MKOJIbHUKaM BO3MOXHOCTb HpI/IO6peCTI/I HaBBIK CAMOCTOSTCIBHOI'O PCIICHUA
Teopeanecxoﬁ HpO6J'I€MBI, HAaBBbIK T'CHCPUPOBAHUA U O(bOpMHeHI/IH COOCTBEHHBIX I/II[ef/'I, HAaBBIK YBAXKUTCIIbHOT'O OTHOIICHHUA K YYKUM UICAM,



0(OpPMIIEHHBIM B paboTax APYruxX HCCIEA0BaTeNeH, HABBIK MTYOJUYHOTO BBICTYIUICHUS MEpE] ayAUTOPHUEH, apryMEHTHPOBAHUS U OTCTaUBAHUSA

CBOEH TOYKH 3pCHHUA.

Ocy1ecTBisieTcs uepes:

Ha PECUOHAIBHOM, MYHUUUNA/IbHOM U 3cepoccm2c1<0M ypoene:

ydacTHe B TIPEJAMETHBIX OJMMIHUanax (OYHBIX W 3A0YHBIX), MPEIMETHBIX KOHKYpCaxX, HAyYHO-TPAKTHYECKHX KOH(EpPECHIHUsX,
COPCBHOBAHHSIX.

Ha yposne kopnyca:

CHelHanbHO pa3paboTaHHbIE 3aHATUS — COOBITUIHBIC YPOKH, MMOCBSILEHHbIE UCTOPUYECKUM JIaTaM U COOBITHSIM, OHJIAHH-3KCKYpCUU
KOTOpbIE, pacIIUpsA0T 00pa3oBaTeIbHOE NPOCTPAHCTBO NPEAMETA, BOCIUTHIBAIOT YBAKEHHE K HCTOPHUYECKUM JIMUHOCTSM, JIIOJAM
HayKH, JIFOOOBb K IIPEKPACHOMY, K IIPUPOJIE, K POJHOMY Kpalo;

3HAaKOMCTBO C Pa3JIMYHBIMHM JIOCTH)KCHUSMH HAayKHM M TE€XHUKH, OOCYXKJEHHE SKOJIOTMYECKUX MpOo0JieM, MCCIEOBAaHUS U BHECEHUE
IIPEIUI0KEHUH 110 MUPOYCTPONCTBY;

IIPOBEJCHUE YUE€OHBIX (OJIMMIIUA/Ibl, 3aHUMATEIbHbIE YPOKU U NATUMUHYTKH, YPOK - JI€JI0Basi UTPa, YPOK — IyTEUIECTBUE, YPOK MacTep-
KJIacc, ypOK-UCCIIeIOBaHNE U JIp.) M yUeOHO-pa3BIIeKaTeIbHbIX, CIIOPTUBHBIX MEPONPUATHH (KOHKYpc-urpa «lIpenmMeTHbIi KpoccBOpa»,
TypHHp «CBOSI UTpay», BUKTOPHUHBIL, JTUTEPATYpHask KOMIIO3ULUS, KOHKYPC T'a3eT U PUCYHKOB, SKCKYpCHUS U p.);

UCIIOJIb30BaHUE BU3YaAJIbHBIX 00pPa30B (MPEAMETHO-3CTETUUECKON Cpelbl, HarisgJHas aruTalus IIKOJBbHBIX CTEHJOB, NPEIMETHOMN
HalpaBJIEHHOCTH, COBMECTHO MTPOU3BOMMBIE BUJICOPOJIMKH IO TEMAM ypOKa);

ydacTue Ieaaroro-npeiMeTHukoB B CoBeTe NMpoduiIakTUKE MO BONPOCAM HEYCHEBAIOUIMX OOyJaroIIMXCsl C IIeJIbI0 COBMECTHOIO
COCTaBJICHUS TUIaHA JTUKBUJAINH aKaJeMUUYECKOHN 3aJJ0JPKEHHOCTH 10 MpeAMETaM;

y4qacTue 1negarorop-mipeaIMETHUKOB B pOAUTCIILCKUX C06paHI/IHX y‘le6HLIX OTJIEIICHUIA.

Ne

n/n

10 KITACC
KoanuectBo yacos DJIeKTPOHHbIE
| uugposbie
Tema ypoka Kontpoabnbie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThl padoThI
pecypcsl




®uznka — Hayka o npupoje. Hayunsie

bubnunorexa LIOK

1
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo duszuku B HopMUpOBaHUHT
2 COBPEMCHHOM (El)a HOM K(g Fr)HHIi MHpa, B bubmorexa LOK
p . v P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEILHOCTH JII0IeH
Mexanundeckoe aBrxeHre. OTHOCUTEILHOCTh
3 MEXaHU4EeCKOTo ABMKeHus. [lepemenieHue bubmorexa LOK
A +HepeME ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE TIPAMOIMHEHHOE IBU)KCHHE bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE bubnnorexa [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue bubmmoreka [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe nBuxenue. /Iprmxenue bubmuoreka [{OK
MaTepUaIbHOW TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHOCUTENBHOCTH [ anmuies.
8 Nuepunansubie cuctemsl otcyeta. [lepBblii bubmorexa HOK
pH P https://m.edsoo.ru/ffOc3be8
3ak0oH HrroToHa
Macca tena. Cumna. IIpuHIMI CYIIEPTO3UIINN
9 cui. Bropo# 3akoH HII)JOTOHa iz ’ bubmorexa LOK
' p . a https://m.edsoo.ru/ffOc3be8
MaTepualibHOU TOUKU
10 Tpetuii 3akoH HproTOHA 119 MaTepUaIbHbBIX bubmuorexka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEeMUPHOTO TsAroTteHus. Cuna bubnmnoreka [JOK
TskecTu. [lepBasg kocMuYecKkasi CKOpOCTh https://m.edsoo0.ru/ff0c3d00
b K
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena nomorexa LO

https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Koappunment tperns. Cumna

13 COIPOTUBIICHUS IPU JBMKCHHUU Tela B bubmorexa LIOK
https://m.edso0.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBL. bubmmoreka [JOK
[Imeqo cumel. ¥YcnoBust paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNmMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TO4YeK. MIMIysbe cuibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBI)KEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 SHEPTHUsl MaTepHaIbHON ToukH. Teopema 00 bubmmorexa LIOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOM SHEPT U
[TorenuunanbHas sueprus. [lorennuanbpHas
17 SHEpPrus yrnpyro a1epopMUpPOBAHHON bubnnorexa [JOK
npyxuHsbl. [loTeHunanbHas sHeprus rena https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMITH
[ToTeHumanbHble U HETTOTEHIIUATIBbHBIE CUJIBI.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHIT C
18 M3MEHEHNEM MEXAHUYECKOHN HEPTun bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU
JlaGopatopHas pabota «MccienoBanue cBsizu
19 paboThI CUIIBI ¢ U3BMEHEHHEM MEXaHUYECKON
SHEPTUU Teja Ha MPUMEPE PacTsHKEHUS
PE3UHOBOTO KI'yTa»
20 KonTtponbhas padora no teme «Kunematuka. bu6muoreka [JOK

I[I/IHaMI/IKa. 3aKOHBI COXpPaHCHUA B

https://m.edsoo.ru/ffOc4b74
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MCXAaHUKCEC»

21

22

23

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KHUHETHUYECKOU Teopuu. bpoyHoBCcKoe
newkenue. Auddysus

XapakTep JBMKEHUS U B3aUMOCHCTBUSA
YacTHII BellecTBa. Moieny CTpOeHHsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostHHas ABoraapo

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

24

25

26

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuserii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpaBaenue Mengeneesa-Knaneipona

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccneqoBanue
3aBUCHUMOCTH MEX]y MapameTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3ay

I/I30Hp0ueccm B UACAJIBHOM Ia3€ U ux
rpa(pnqecxoe MMPpEaACTaBJICHUC

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHss dHEeprus TepMOANHAMAYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonuuecTBo Teminotel u padota. BHyTpeHHss
HHEPrUsl OJHOATOMHOIO UAECAIBHOIO rasa

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

32 KonnuecTBo TEIIOTHI MpH TeIIonepeaaye. bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabatHblIii mporiecc
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubmuorexa [IOK
34 .
BTtopoii 3ak0H TepMOJIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpuniun nevicteust u KII/ TenmoBoit bubnunorexa LIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKoJoru4eckue npooIeMbl TEII0OIHEPTETUKH
38 O6o6maromuii ypok «MoekysipHast bubnnorexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edso00.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHaAs 1 OTHOCHUTENIbHAS BIIAXKHOCTH bubmmoteka IIOK
BO3Ayxa. HachlleHHbIN map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
4 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnnorexa [JOK
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
43 [InaBneHue u KpuctammM3anus. Y 1enbHas bubmuoreka [IOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeIoBoro 6ajgaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820
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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

45 DneKkTpu3anus Tei. DIEKTPUUECKUH 3apsil. bubmmoreka [JOK
JIBa BH1a SIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
ITpoBOIHUKH, TUDJIEKTPUKH U
46 H(?JI OBOJTHUKHU 3a2))H COXpaHCHHUS bubmmorexa LIOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. bubmuorexa [IOK
TodeuHblil 3JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ffOc6ce4
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
48 [TpuHIMI CyTIEPIIO3UIUH SIEKTPUUECKUX bubmorexa LIOK
P . Hep n P https://m.edsoo.ru/ff0c6df2
nosieit. JIunuu HanpsHKEHHOCTH
Pabota cuit aieKkTpocTaTHuecKoro moJis. bubmmoreka [JOK
49
ITorennuman. Pa3HoCTh MOTEHIIMATOB https://m.edso0.ru/ff0c6f00
[TpOBOAHMKY U TUAJIEKTPUKH B
50 AIIEKTPOCTATUYECKOM I10JIC bubmmorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmorexa LIOK
ol OnekrpoéMkocTh. Konnencaro
P A p https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. bubnnorexa [JOK
DHeprusi 3apsyKEHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "H3mepenue
JEKTPOEMKOCTH KOHJIeHcaTopa "
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
54 KOH/JIEHCATOPOB, KOMMMPOBAIHHOTO amnmnapara,
CTPYWHOTIO IIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOIpuOopoB
DJIEKTPUYECKUI TOK, YCIOBHS €70
55 cymectBoBaHus. [locTosanbI TOK. CHita

toka. Hanpsixenue. ConpoTusieHue. 3aKoH



https://m.edsoo.ru/ff0c6bcc
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OmMa jy1st yyacTka Lenu

56

57

58

59

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlabopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

3akon OMa 115 OJTHOM (3aMKHYTOM )

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaboparopHas pabota «H3mepenne D/1C
UCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHUBIICHUS

DNEeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

60

OnexkTpuueckuil Tok B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

61

62

63

[TonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoauMocThb. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DIIEKTPUUYECKUI TOK B pacTBOpax 1
paciuiaBax 3JE€KTPOJIMTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
DIIEKTPOIIN3

SJ'ICI(TpI/ILICCKI/Iﬁ TOK B Ira3ax.

CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBIN
paspsia. Mounus. [1nazma

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae
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DJeKTpudecKre mMpudopbl U yCTPOICTBA U UX

bubnunorexa LIOK

64 npakThueckoe nmpumeHenue. [Ipasuna 1 https://m.edsoo.ru/FOC86fC
TEXHHUKHU 0€3011acCHOCTU
. bubnuorexa [IOK
65 O06006mmanmui ypok «IEeKTPOIMHAMUKA 1 https://m.edsoo.ru/ff0c88be
KonTponpHas pabora o teme
«Qnekrpocraruka. [IocTosHHBIHI Bu6mumoteka [JOK
66 . 1
AJIEKTPUYECKHUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PeseprHblit ypok. KonTponbhas paboTa mo 1 bubnuoreka [IOK
Teme "DneKkTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O600mam0mui ypok mno 1 bubnnorexa [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
WHcTpyKTax 1Mo TeXHUKe 0e30MacHOCTH B
kabunete Gu3uku. [locTosHHBIE MATHUTHI U
1 WX B3aUMOJIeHiCTBHE. MarHuTHOE ToJie 1 0 0 bubmmorexa LIOK
a L ) https://m.edsoo.ru/ff0c9778
Bexktop MaruutHOM MHAYKUMH. JIMHUM
MarHUTHON WH]TYKITUU
MarauTtHoe 1nose NpoBOJHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue 1 0 0 Bubmorexa ITOK
P i https://m.edsoo.ru/ffoc98fe
IIPOBOJHUKOB C TOKOM
3 JlaboparopHas padota Nel «3yuenue 1 0 1 bubnuorexa [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTB€ MarHUTHOTO TIOJISI HA IPOBOIHUK C bubnmnorexa [JOK
4 1 0 0
TokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9acO
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 BIDK co 3apspKeHHyo yactuny. Cuia 1 0 0 bubmmorexa [IOK
ABIDIYTIYIO p o Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
DnexTpoMarHuTHas HHAYKIUs. [ToTok
6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1 0 0
MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes
7 JlaGopatopnas pabora Ne2 «MccnenoBanue 1 0 1 bubnnorexka [JOK
SIBJICHUS DJIEKTPOMArHUTHON UHAYKLIM https://m.edsoo.ru/ff0cal50
8 NHaykTUBHOCTD. SIBIEHNE CaMOMHAYKLIUU. 1 0 0 bubnnorexka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE
noJje

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHuThl,
3JIEKTPOJIBUTATEIIb, YCKOPUTEIIN
JJIEMEHTapHbIX YaCTHL], UHAYKIIMOHHAS T1€Yb

10

11

12

O6o6maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHI/ITHa$I WHAYKIUA»

KonTponbnas padota Nel mo teme
«MarnutHoe noJsie. DJIeKTpOMarHuTHas
WHIYKIHS

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota Ne3 «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAEaIbHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH M IEKTPOMArHUTHBIMU
KOJIeOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch9c4
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https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHIE KOJICOaHHUS.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILIIHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIPSIKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTUHUM 3J1eKTponepeaad
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 asekTposHepruu. Kynbrypa ucnosib30BaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
91 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsle U MPOAOIBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.
PasButue cpencts cBs3u. Paguonokarus
o5 KonTponbnas padorta No2 «KoneGanus u bubnnorexka [JOK

BOJIHBI»

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

26 OJIHOPOAHOM cpeze. ToueuHbI HICTOYHHUK bubmmorexa LIOK
ATTOPOAHION BPEAE. https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 csera. [locTpoeHne n300paxeHnii B TNIOCKOM bubmorexa LIOK
’ p p https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [loaHoe BHYTpeHHEE
28 orpaxxenue. [IpenenbHbIil yroJ nmojaHoro bubmmorexa [TOK
P - HPeA - https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopuas pabota Ned «3mepenue bubnuorexa [JOK
MOoKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMyia TOHKOW JTUH3bI. Y BEIUYECHHE bubamorexa LOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas padora Ne5 «lVccienoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
39 JlaGopatopHnas pabota Ne6 «Habmonenue
JUCTIEPCUU CBETA
33 WuTtepdepennus creta. Judpaxuus ceera. bubnnoreka [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI M yCTPOMCTBA U
yCIOBUS MX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJTACCHYISCKOM
36 MexaHukH. [TocTynaTel cienuansHOM Teopun bubmmorexa [OK
’ Y H p https://m.edsoo.ru/ff0cf862
OTHOCUTEIIHOCTH
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubnnorexka [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

SaMGI[JIeHI/Ie BPEMCHH U COKpAIICHUC NJIMHBL

https://m.edsoo.ru/ffOcfa42

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 gacTuilbl. CBS3b MACChI C YHEPTHUEH U bubmmorexa [TOK
Hbl- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl IOKOS
39 KonTponbnas padora Ne3 «Ontuka. OCHOBBI bubnmoreka [JOK
CIICIMAIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. DHeprus u bubmumoreka [IOK
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;)ICPQ)OTOSQ)qI))eKTa «Kpacnas bubmorexa LHOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuia» porodddexra
43 Hasnenue ceera. Onwitsl [1. H. JleGenena. bubnuorexa [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U MIPAKTUYECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OITHKMN https://m.edso0.ru/ff0d0302
Mopens aroma TomcoHa. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnuorexa LIOK
PBOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmorexa [IOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryioneHue GOoTOHOB PHU
i B @ P bu6mmoreka [IOK
48 Mepexo/ie aToMa C OJTHOTO YPOBHS YHEPTHH

Ha Apyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BomnHoBEbIe cBoiicTBa yacTull. BoiaHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
W3IIy4eHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaAMOaKTUBHOIO U3TyYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

56

CaoiictBa anba-, 6era-, raMmma-u3IydeHUsI.
Bmusune PAAOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBbI

OTkpbITHE IPOTOHA U HeWTpoHA. V30TOMEI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM SHEPTETUKH

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
PErucTpaly 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTUHBI MUPay

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
ConHeyHas cucreMa

Comnnaue. ConHeuHast aKTUBHOCTE. M CTOUHUK
sHeprun CoJiHIA U 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIIEI0BATEIILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBosronu CoJHIIa U 3BE3]

Muneunsiii [lyte — Hama 'anakTuka.
TTonoxxenue u nBuxxenne ConHIila B
lNanaktuke. ['anaktvku. Y€pHbIEC IBIPHI B
sIpax rajJjakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU

KonTponbHas pabota «neMeHTH
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLTMANBLHOM U dTUUECKOM
cdepax AeaTeTbHOCTH YeTIOBEeKa

63

O6o06matomuii ypok. Poib u Mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

Ob6o06maromuit ypok. Poib puznueckoit
Teopuu B HOPMHUPOBAHUH TIPEICTABICHUHN O
¢bu3nueckoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O




IIpUpoIe

66 Pe3epBHbIil ypok. MarHuTHOE 10JIE. 1
DNeKTpOMarHuTHas MHIYKLUS

67 PesepBubiii ypok. Ontuka. OCHOBBI 1
CHeIHaIbHON TeOPUN OTHOCUTEIBLHOCTH

68 Pezepusiii ypok. KBanroBast ¢usuka. 1 bubmuorexa [IOK
DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 YAEHUKA

*  ®wusmuka. 10 kmacc: yue6. s obmeoOpa3oBaT. opranu3anuii : 0a30BbId U YTIyOa . ypOBHU
/ T'.51. Msixumies, b.b. Byxosnes, H.H. Corckuii; mon pea. H.A. TlapdentseBoii.- 8-¢ u3.-
M.: IIpocsewienue.

o @usuka. 11 kmacc: yueb. s o6meodpazoBaT. opranusanuii : 6a30BbIiA U yriayo . ypoBHHU /
[".S. Maxumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. IlapdentbeBoii.- 10-e u3m.-
M.: IIpocsewienue.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

1. . Coopuuk 3amau mo ¢usmke mias 9-11 kmaccoB 00meoOpa3zoBaTENbHBIX YUPESKICHHUH, /
CrenanoBa I'. H. cocraButens, -M, IIpocBelienue.

Kontponbabie paboter mo ¢usuke 10-11 wmaccer / Mapon A.E., Mapon E.A.- M,
IIpocsemenue.

COopHUK KOHTPOJIBHBIX 3aanuii o pusuke / [londbennnkosa .U.- Nxesck.

Tectbl. Pusuka. OenepanbHblil LEHTP TECTUPOBAHUS.

CO6opnuk 3anau o ¢usuke, / Peimkesua A.IL. -M, Ipoda.

®usuka. CripaBounsie MaTepuansl / Kabapaun O.D.-M, [Ipocsemnienue.

Omsuka. [lkonpHBI wWLTIOCTpUpOBaHHBIN cnpaBouHuK. /Kokmna A.B . IlepeBom c
anrmiickor. — POCMOH.

. 3naere i BoI pusuky? /[lepensman S.1- JJomonenoso.

9. ®usuka, 10 kimace/ KacesinoB B.A., - M., [IpocBemienue.

Nogakw N

®

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xosuteknus muppoBbIx 00pa30BaTeNIbHBIX pecypcoB. — Pexum moctyna: http://school-
collection.edu.ru

2. Kny6 ans yuureneit husuku, ydammxcst 7-9 KJIacCoB W WMX poauteieil — Pexum mocrtyma:
http://www.fizika.ru

3. SIKnacc.- Pexxum noctyma: https://www.yaklass.ru/

4. Poccwuiickas 31eKTpoHHas 1mKojia. — Pexxum pocryma https://resh.edu.ru

5. ®okchopa. — Pesxum nocryma https://foxford.ru/
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