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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢usuke 06a30BOr0 YpoBHS Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHON Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
(benepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHUEMNIMU IPENojaBaHUs y4eOHOro
npenvera «®Du3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHun ux (u3uKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peaIM3alluid MEXIIPEIMETHBIX
cBsizel (DM3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IIEJIM M3y4eHUs (U3UKM Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANPEJAMETHbIE, NpeaMETHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEIMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPO/Ibl, BEICTYMAsl B KAUeCTBE Y4€OHOIrO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYy»KarolleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4yaeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHoBy kypca ¢hu3uku 11 ypoBHS CpeIHEro 0011ero o0pa3oBaHus MOJIOXKEH Psl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (GOpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HakoOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YUYEHHBIX TECOPUM U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOIeM pallMOHAIbHOTO IPUPOJIONIONIb30BAaHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISAIOTCS (u3nUeckue Teopuu ((pOopMHpPOBaHHWE NPEICTABICHUNA O CTPYKTYypE MOCTPOCHHUS
¢u3nyeckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPHHLIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcsl MPEXIe BCETO 3a CUéT
OpraHu3alUK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlieneHne B ykazaHHOM IMEpeYHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBIISETCS Yy4YacTHUKaMH OOpa30BaTEbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH M TIOCTAaHOBKY OIIBITOB IO MPOBEpPKE
HPEJIOKEHHBIX THIIOTE3.
Bosnblioe BHMMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadeCTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJaHHOM (PM3HYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad IPHOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3Mueckod MOAEnH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaabHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOuHeTa (PM3MKU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3HUKH T0JKHO OBITH HEOOXO0MMOE 1ab0paTOpHOE 00OPYAOBAHUE I BHIIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKHUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opymoBaHue.
JeMoHCTpaniioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢Gu3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI WCCIEIOBAHUS M3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHMH.
JlaboparopHoe 00opyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabOpaTOpHOro OO0OpYIOBaHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (dopMupoBaHHE HHTEpeca W CTPEMJICHHS OOYYAIONIMXCSd K HAyYHOMY HW3YYEHUIO
TPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3y4eHUs OCHOB CTPOECHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBJICHHS C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUH U
HAaYYHBIX J0Ka3aTeNIbCTB;



dbopMupoBaHUE MPEACTAaBICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxkeHne 3TUX Iielield oOecriednBaeTCsl pelieHHeM CIEAYIOMUX 3a7ad B IMporiecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsk MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dopMHupOBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HAHUS [UIS OOBACHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHUsI Pa3IMuYHBIX 33Jad C SBHO 3a/JaHHON (u3muecKkoin
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hru3nyecKon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HIECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHsI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIMIero oOpa3oBaHUs
otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb Ja00opaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYUEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI U TeOpUH. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHaoroBsle ¥ U(PPOBBIC U3MEPUTENILHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CioxeHue nepeMenieHud u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MaTEPUAIbHONW TOUKH OT BPEMEHH.

CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuHneliHoe naBmxeHHe. J[[BUkeHHEe MarepuanbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpolcTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMATHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHON CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHa 711 MateprualibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHON TOukd. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOI'O B3aUMOJICHCTBUSI.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE HM3MEpPEHHHM O0BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb!l e€ m3MeHeHus. KonmndyecTBo TEmoThl U pabota. BHYTpeHHss SHEprUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenaydn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBblii 3akoH TepMmoauHamuku. [IpumeneHue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennossie MamuHbl. [I[pUHIANBL JEHCTBUS TEIIIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUU B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIMUIBHUK, KOHTUITUOHEDP.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopduble Tesna. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHCHHE: TUTPOMETP U TICUXPOMETP,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaga dSIEKTpUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mosid. [IpuHmun cyneprno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro monis. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBATIHHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U TUIJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAUMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JIEKTPOJMUTOB. DJIEKTPOJIUTHYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKM TOKa, DJEKTPOHArpeBaTelIbHble INPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS] LWIMHAPUYECKUX TPOBOJAHUKOB OT JUIMHBI, IIJIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEHM CWJIBI  HMCTOYHHMKA TOKAa U €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepoosia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHUE B JKUBOM mpupoje, nud¢ysus, ocMoc, TenIo00MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3IIEKTPUUYECKHE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHHs HMIYylbca B TEXHUKE (pakera,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocrossHHBIE MarHuThl. B3auMoAENCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE TMoJe.
Bekrop maruuTHONM MHAYKUMU. [IpyHIMI Cyliepro3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarsauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWHWNA WHAYKIMM MarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pab6ora cuibl Jlopenna.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKkTOpa MAarHUTHOM MHIYKIMH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JIE.

IIpaBuno JleHnna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpPOWCTBA W IPAKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUTBHI,
ANEKTPOMATHUTHI, 3JIEKTPOJABHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KATYLIKH C TOKOM.

UccnenoBanue neicTBus MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

Pa3nea S. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbsle KO1e0AHUS

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOaHusa. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX KosebaHui. IIpeBpaiieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMs MEXIy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsl SHEPIHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJjeOaHus.
Pe3onanc. BeiHyk€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

[lepemennsblit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MoTpedsieHUE DIEKTPUUYECKONH SHEPIUH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab3oBaHusA
AIIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKIACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl rpysa.

HccnenoBanne NEPEeMEHHOTO TOKAa B LENM W3  IOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMmMHbsle 60JIHbL

Mexanudeckue BOJIHBI, yclI0BUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u mudpaxmus
MEXAHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37EeKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AUArHOCTHKA B TEXHUKE UM MEAMIMHE, Panap, paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeaoMIICHUS] MEXaHUUYECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmionenue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpaX€HUE, MPEJIOMIICHHE,
noJsipuzaius, Tudpakuus, tHTepdepeHuus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TMPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOJTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust ceera. CloxxHbIH cocTaB 6enoro cera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenne n3obpakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.
Hasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuens omnbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  sjpa. OtkpsiTHE
paanoakTuBHOCTH. OnbITEL Pedepdopaa no onpeneneHno coctaBa pagloakKTUBHOTO U3TYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHbliii cunte3. [IpoOiemMbl U THEPCHIEKTUBBI  SAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHWE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrtounuk sHepruu CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. PazGeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIENICHUS TI0JIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
TUYECKOM cdepax JesATEIbHOCTH 4YeJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYyHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HMX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOM MPHUPOJE, KOeOaTeIbHBIC IBWIKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®dusnuka» Ha ypOBHE CpeaHEro oOmIero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» MAOHKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HAIpPaBJIEHU BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOY4YaIOIIETOCs KAk aKTHUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JEeMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEILHOM OpPraHU3aInu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCHICKON TpaK TaHCKOW UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
YU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY Hay4HOIO TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
MpoQ)eCCUU U PeaTM30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHre OIbITa JIEATEIHHOCTH OKOJOTMYECKOW HamNpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;



7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAayYHOH JEeSATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (DU3UKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIEA0BATEIbCKYIO JESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHalIM3a UMEIOIINXCS MaTepHabHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a7a4
bu3nYECKOro cofepKaHusl, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIpeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3JJaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apryMEHThl MJId JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEHICHUS 3aJadyd Pe3yNbTaThl, KPUTHUYECKHU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIEC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TOMY4YeHHS WH(OpMAIUU (PUINIECKOTO COJIEP>KAaHUSI U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWMCK, aHaIMW3, CHUCTEeMAaTHU3alHI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a/lad C COOJIOICHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKN O€30MIaCHOCTH, TUTUEHBI, PECYpCcOoCcOepeKeHNs, TPABOBBIX U
TUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KaHUS B pPa3NIUYHBIX (opMmarax ¢ y4EToMm
HasHaYeHUs HMHGOPMAIMM W LEJIEBOW AayJWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaITH3ALIH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe TefiCTBUS:

OCYIIECTBIIATH OOIICHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOI JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOH(GIMKTHBIX CHTYAIlUH U CMST4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTHYHO HM3JaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M MCIOJIb30BaTh IPEHUMYIIIECTBA KOMAHIHON U HHANBUIYAILHOH paOOThI;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayK/I0T0 WICHA KOJUICKTUBA;

MNpUHHUMATL LECJIN COBMECTHOM ACATCIIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHPOBATH
JEUCTBUSI 1O e€ MOCTHIKEHHIO: COCTAaBIIATh IUIAH JICHCTBHUI, PAcIpeAeNsTh pOIU C Y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXKAOI0 ydyaCTHUKA KOMAaH/bl B O6HII/H>'I pe3yiabTarT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIC MPOEKTHI, OLCHHBATh HJCHU C IO3UIMU HOBH3HBI, OPUTHHAJBHOCTH,
HPaKTUYECKOI 3HAUMMOCTH;

OCYHWCCTBIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHUTyalUAdX,
MMPOSBJIATE TBOPUYECTBO U BOO6pa)K€HI/Ie, OLITH WHHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS] MPAKTHUYECKONH paboThl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAaHHBIMA BBIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B 00JacTu (U3UKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pe(UIEKCUU TS OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;
IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;



pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPaMMBbI 110 (PU3UKE IS
YPOBHSI CpeAHero obmiero oOpa3oBaHusi y 0OydYarOMIMXCsl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoIaralonuil copMUPOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOILIETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIJIEHHWE K JOCTH)KEHHUIO L€ U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIeMOHCTPUPOBATh HA TPUMeEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TE€XHOJOIHH, B IPAKTHYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCUETa, aOCOJIOTHO TBEPJOE TENO, WACaIbHBIA ra3, MOJIENIU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJeHHE Te,
JBIDKEHUE 110 OKPYXHOCTH, WHepUus, B3auMmopeWcTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe o0BbEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJICHHE, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHHUE JABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aMMOJIEICTBHE 3apsi/I0B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, MCHOJb3ys (M3MYECKHEe BETUYMHBI: KOOpAUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMIYJIbC Tella, KUHEeTHYecKas
SHEprus, MOTEHIMaJbHAs HSHEpPrus, MexXaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U eIMHUIIbI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYHMHBL: JAaBJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas SHEeprus
XaOTUYECKOTO JIBHJKEHHUS MOJIEKYJ, CPEOHEKBaApaTH4YHas CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, KOd(QQHUIMEHT MOJE3HOro JEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU OTMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYEHMS M EIMHMIBL, HAXOTUTHb (OPMYINBI, CBSA3BIBAIOIIME JAaHHYIO (U3NUYECKYIO
BEJIMYNHY C JPYTHUMH BEJIUYHHAM;



ONKCHIBATh M3yYCHHBIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3UUECKUE BETUUMHBL AIIEKTPUUYECKHM 3apsil, SJIEKTPUUYECKOE IOJIe,
HanpsOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTh IOTCHLUHMAIOB;, MpPHU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemMupHoro tsarorenus, |, |l u Ill 3akonsr HbroTOHA, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPaBUsI MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOT0 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MAIIWH, IPUOOPOB ¥ TEXHHUUYECKHX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKHX SBJICHHM W TPOI[ECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHuil, Mpu SToM  (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh MPSMbIE W KOCBEHHBbIE H3MEPEHUS (DU3MUECKHX BEJIUYUH, TPH STOM
BBIOUpaTh ONTUMANbHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HU3MEPEHUil, MpH O3TOM KOHCTPYHUPOBATb YCTAHOBKY, (HUKCHpPOBATH pPE3YIbTaThl
HOJY4EHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEJIaTh BBIBOJbI
10 pe3ynbTaTaM UCCIIEI0BaAHUS;

coOnronarh mnpaBuia O€30IacHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiath pacyu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢uznyeckue 3aKOHbl M IPUHILIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOUpATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIHMMBbIE s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
PacCyXJIEHUI ¢ OMOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

UCIONIb30BAaTh MpU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMalOHHbIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUK, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMAIINIO;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUSA 1O (HU3UKE B TOBCEJAHEBHOW KHM3HM JJIs
obecrieueHnst 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY Kalolleil cpee;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarh O0O0f3aHHOCTH U IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYAaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoi POOIEMBI.



K xonmy o0yuenns B 11 kjacce nmpeIMeTHBIE Pe3ysbTaThl HA 0a30BOM ypOBHE JTOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B MPAaKTHYECKOI
JESITEIbHOCTH JIF0JIeH, IeJI0OCTHOCTD U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3MUECKUX MOJACNCH: TOYCUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYCUYHBIA MCTOYHUK CBETa, SACpHAas MOJIEIb aroMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7[pa MPH pelleHur GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sIBICHUS (MPOLIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MATrHHWTOB, 3JICKTPOMArHUTHAs
WHAYKLIUS, JACWCTBUE MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsi,
3JIEKTPOMArHUTHbIE KOJIEOAHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakiuus W MOJSPU3ANUAS CBETa, JTUCICPCHUS CBETa,
doroanekrpudeckuii d3¢pdekt (porodddekr), CBETOBOES JaBlICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIC SIBJICHUS (IIPOIECCHI),
UCTIONB3YS  (U3MYCCKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHJIa TOKa, SJICKTPHUECKOE
HaANpPsDKEHUE, JIEKTPUYECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOkKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTh
KaTYIIKA, SHEPTUsl DJIEKTPUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIIECCE TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, NP OMUCAHUHM MPABUILHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO03HAYEHHUS W EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIOJIB3Ys (U3HUECKUE
BEJTMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPrUs W
UMIynasCc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPIrHs CBSI3M AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUIHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, WX OOO3HAYCHHS U
€IMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIHYHMHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMUHHEI;

aHATM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENBHOTO U MAPAIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAKECHMSI CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OWHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpAaHEHHSI HMITYJIbCa, 3aKOH COXpaHEHHs DJCKTPUUECKOTO 3apsaa, 3aKOH COXPaHEHUs
MaccoBOI0 4YHclia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPAKECHHE W YCIOBUS (TPaHMIIBI,
00JacTv) IPUMEHUMOCTH,

OTIpE/ICNIATh HAIpPaBJICHWE BEKTOpA MHAYKIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (GopMyIupoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;



OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOTPELIHOCTEW U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMUKCHPOBaTh PE3yJbTaThl MOJYYEHHOM 3aBHUCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOMMI W TpaduKOB, JAeiaTh BBIBOABI 10 pe3yiabTaTaMm
UCCIIEJOBAHNS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000PYIOBAHHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIIOJIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBbIE Uil €€ peLIeHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOT'0 3HAaUEeHUS (PU3NUECKON BEIMUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/1a4d: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXKIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble HMH(OpPMaIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALHUIO;

OOBSICHATH NPUHLUIIBI IEHCTBHSI MALIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUS UX O€30IaCHOT0 UCMOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HaYKH, B 00BsSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TOBCEJHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATH paboTy
IpYyMNIbl, palMOHAIBHO paclpelneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLIEHMBATH BKJIAJ KaKIOTO U3 YYACTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMOM POOIEMBI.



PEAJIMBALIUA BOCIIMTATEJIBHOI'O IIOTEHIHUAJIA YPOKA

(CBSI3b C PABOYEM ITPOIT'PAMMOM BOCIIUTAHUSI MAOY «COII Ne 31»)

BocnuraTenpHblil MOTEHLMA YPOKOB pEATU3yeTCs C Y4YETOM COJEp’KaHUs MOJIyJei
«Paboueit mporpammel Bocnutanuss MAOY «COLL Ne 31:

Hneapuanmmnuvie mooynu

Ha3zBanue MOAYJd

Coaepxanue MOayJIsl

Ypounasn
0eAmenbHoCHb

- opranuzanus paboThl C IETbMHU Kak B o(iiaiiH, Tak U OHJAH opmare;

- MaKCHMAaJIbHOE MCII0JIb30BaHHE BOCIMTATENILHBIX BO3MOXKHOCTEH COJEpyKaHMs
y4eOHBIX TpPeAMETOB Ui (opMUpOBaHHS Yy OOYYarOmUXCS POCCHUCKHUX
TPAJULMOHHBIX JyXOBHO-HPAaBCTBEHHBIX U COLIMOKYJIbTYPHBIX LEHHOCTEH,
pPOCCUIICKOIO ~ MCTOPUYECKOTO  CO3HAaHMA HA  OCHOBE  HCTOPHUYECKOIO
IPOCBEILEHMS;

- 10100P COOTBETCTBYIOLIETO COAECPIKAHMUSI YPOKOB, 3a/laHU, BCTIOMOTaTeIbHBIX
MaTepHaJIoB, NPOOJIEMHBIX CUTYaLUi 17151 00CYKICHUH;

- BKJIIOUYEHHUE LIEJIEBBIX OPHUEHTHPOB pE3YJIbTaTOB BOCHUTAHUS, UX Y4ET B
OIIpeIeIEHNU BOCIUTATENBHBIX 33/1a4 YPOKOB;

- BBIOOp METOMOB, METOJIWK, TEXHOJOTHH, OKa3bIBAIOUIMX BOCIUTATEIBHOE
BO3/ICHCTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIMTATENILHBIM UJCAJIOM, LIENIbIO
U 33/layaMi BOCIUTaHMsI, LIEJIEBBIMU OPUEHTUPAMM DPE3yJIbTaTOB BOCIIMTAHUSA,
peanu3aluio MIPUOPUTETa BOCIIUTAHHS B YUEOHOM esTeIbHOCTH;

- IpUBJICYEHHE BHUMAHUS OOYYalOIIMXCS K LIEHHOCTHOMY acleKTy M3y4aeMbIX
Ha YpOKax MpPeIMETOB, SBICHUH U COOBITUH, MHULMUPOBAHME OOCYXKICHUH,
BBICKa3bIBAaHUI CBOETO MHEHUS, BBIPA0OTKHM CBOEIO JIMYHOCTHOI'O OTHOILEHUS K
U3y4aeMbIM COOBITHUSM, SIBJICHUSAM, JIUIIAM;

- IPUMEHEHNE MHTEPAKTUBHBIX (POpM yueOHON pabOThl — HHTEJUIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX TO3HABATENbHYI0 MOTHBALIMIO, UTPOBBIX METOJMK, TUCKYCCH,
JAIOIINX BO3MOKHOCTh IPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JHAJIOra;
IpynnoBoi paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS U JIefcTBOBaTh B
KOMaH/ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUIECHUS;

- noOy>xeHre 00yJaroMXcsi COOI0AaTh HOPMBI TOBEICHHSI, TPaBUiIa OOIIECHHS
CO CBEPCTHHKAMH M I€JaroraMu, COOTBETCTBYIOIIME YKJIAAy IIKOJbHOM JKU3HH,
YCTAHOBJICHHE U MOJIEPKKY JOOpOKENaTeIbHOM aTMOoc(hepsI;

- VHUUUUPOBAHHWE U  TOJJEPXKKY HCCIEIOBAaTEIbCKOW  JesTeNbHOCTH
o0yyaromuxcs, MJIaHUPOBAHUE U BBHIMOJIHEHUE MHIUBUAYAIBHBIX U TPYIIOBBIX
IIPOEKTOB BOCIUTATEIHHON HANPaBIEHHOCTH.

Ilpogpunaxmuxa u
oezonacnocmo

- BOBIICYCHHE OOYYAIOIIMXCA B BOCIHUTATENBbHYIO JESTEIbHOCTh, MPOEKTHI,
IMporpamMmaI HpO(l)HHaKTquCKOﬁ HAIPaBJICHHOCTHU COLHAJIBHBIX W IPUPOJHBIX
PHUCKOB (aHTUHAPKOTUYECKUE, aHTUAIKOTOJIbHBIE, TPOTUB KYPEHUSs, BOBICUCHHUS
B JACCTPYKTUBHBIC JCTCKHUC u MOJ'IOJIé)KHI)Ie O6’BGJII/IHCHI/I$[, KYJIbTHI,
CYOKYIbTYpBI, TPYIIBI B COIHMANBHBIX CETSX; MO 0E30MacHOCTH B HU(POBOM
cpede, Ha TpaHCIOpTE, HA BOjAE, OE30MACHOCTH JTOPOXKHOTO JIBHYKCHUS,
MIPOTUBOMOXKAPHON 0€30MMacHOCTH, AHTUTEPPOPUCTHUECKOM u
AHTHUIKCTPEMHUCTCKOM 0€30MMacHOCTH, TPaXIaHCKOH 000pOHE U T. 11.);

- pa3BUTHE HABHIKOB caMOpe(dICKCHU, CAMOKOHTPOIS, YCTOWYMBOCTU K
HETaTHUBHBIM BO3JICHCTBUSM, IPYIIIOBOMY JIaBJICHHIO;

- M[OpeaynpexKacHuc, HpO(l)I/IHaKTI/IKa U TCJICHAIpaBJICHHAd JACATCIBHOCTL B
Cllydasix TOSIBJIICHUS, pacmupeHusi, BiusHUS B OO MapruHaJbHBIX TPYIII
oOyyaromuxcst (OCTaBUBIIMX OOyueHHe, KPUMHHAJIbHOW HANpPaBICHHOCTH, C




arpeccUBHBIM MOBEICHUEM U JIp.);

- npoduIaKTHKA PACIIMPEHUs] TPYII, CEeMeH OO0ydJarmmxcs, TPEOYIOMMX
CHEUMATbHON TCHUXOJOrO-NeIarOrMYecKor MOAJNEPKKA U COMPOBOXKACHUS
(cnaboycrieBarIue, COMUAIBHO 3alylleHHbIE, COIMATLHO HEaJIalTUPOBAHHbIC
JeTU-MUTpaHThl, o0y4aromuecs ¢ OB3 u 1. 1.)

Couyuansnoe - y4acTue mpeJcTaBuTeNel opraHnu3anuil, B pOBEACHUHN MEPOIIPUATHI B paMKax
napmuépcmeo paboueii mporpaMmbl BOCIUTAHUS W KaJEHAAPHOTO IUTAHA BOCIUTATEIHLHOM
paboTHI (JIHU OTKPBITHIX IBEPEH);
- y4acTHe IMpeJCTaBUTENIeH OpraHu3aluii-IIapTHEPOB B MPOBEACHUU OTICIBHBIX
YPOKOB, C COOTBETCTBYIOIICH TEMAaTUIECKOW HAMTPABICHHOCTH
Ilpoghopuenmayusn | - NpoPOpPUEHTAIIMOHHBIE WIPBI: JEJIOBBIE WIPHI, KBECTHI, pPELICHHE KEHCOB

(cuTyanuii, B KOTOPBIX HEOOXOJMMO NPUHATH PEIIEHHUE, 3aHATh ONPEEIEHHYIO
NO3MIIMIO), PACIIUPAIONINE 3HAHUS IIKOJIBHUKOB O THMAax mpodeccuit, o
criocobax BbIOOpa mpodeccuii, 0 JOCTOMHCTBAX M HEJIOCTaTKaX TOM WM MHOH
MHTEPECHOM IKOJIbHUKAM NPOPECCUOHANBHOMN AEATEIbHOCTH;

- Npo(OpUEHTALIMOHHBIE YPOKH; 3aHATHUS, MOCBAIIEHHbIE W3YYEHUIO OTpaciei
OKOHOMHKH, peQIIEKCUBHBIC 3aHATHUS, NPO(POPUEHTAIMOHHOE TECTUPOBAHHE,
Oecenpl, IUCKYCCHUHM, MAacTep-KJIacChl, KOMMYHUKATUBHBIE JIE€JIOBBIE HIPBHI;
KOHCYJIbTAllMM T€arora M IICHXO0JOra; KOHKYPCHl TNpo(OopHeHTAMOHHOMI
HarnpasieHHocTH, ypoku «l1loy npodeccuii»

Bapuamuenwvie modynu

HazBanue MmoayJist

Conep:xanue MOayJIst

WKOJIbHbLIL
CROpMUBHDBLI KI1Yy0

- TpuBJeYeHHE OOyYaroIuXcsd K CHCTEMAaTHYeCKUM 3aHATHAM (U3UUECKOM
KYJIbTYpOH U CIIOPTOM,

- pa3Butue B llIkone TpaiuMOHHBIX U HanOoJiee MOMyIAPHBIX BUAOB CIIOPTA,

- Iponarasia 3J0poBOro oopasa KU3HHU.

WKOJIbHBLIL meamp

- pa3BUTHE aKTUBHOTO MHTEpeca K pa3lIuyHbIM (opMaM U BHIAM TeaTpalbHOTO
UCKYCCTBA;

- (¢opMupoBaHHE ONPEJCICHHbIX KOMIIETEHTHOCTEH OCHOB aKTEpPCKOTO
MacTepCTBa: CIICHUYECKOTO [IBIKEHMs, PEeuUd, pabOThl HAJl XYI0KECTBEHHBIM
o0pazom;

- ¢opMHpOBaHHE TBOPYECKOTO KOJIJIEKTHBA, HAIMPABJICHHOTO Ha BOIUIOLIECHUE
eAMHOM 11eNn (CO3/1aHus CIIEKTaKIIs);

- IIEHHOCTHO€ pa3BUTHE YCHENIHOW JIMYHOCTH B YCIOBHUSIX COTBOPYECTBA M
COTPYAHUYECTBA.

HacmasnHuvuecmeo

- TOOYXJIeHHe 00yJaroIINXCsl COOTI0IaTh HOPMBI TIOBEICHHUSI, TIPABHIIA OOIIICHUS
co CBEPCTHUKAMHU u nearoramy, COOTBETCTBYIOIIUE yKJIaay
o0uieo0pa3oBaTeIbHOM  OpraHM3alllM,  YCTaHOBJIEHHE U TOAJIEPKKY
no0poskenaTenbHO atMochepsr;

- OopraHu3anuro HAaCTaBHUYECCTBA MOTHUBUPOBAHHBIX u SPpYyAUpPOBaHHBIX
o0yyaromuxcst HaJ HEYCIEBAOUMMH OJHOKIACCHUKAMH, B TOM YHCIE C
0COOBIMH  00pa3oBaTENbHBIMUA  TMOTPEOHOCTSAMHM, JTAIOMIETO  OOYYAFOIIIHUMCS
COIIMATILHO 3HAYMMBIH OMBIT COTPYAHHYECTBA ¥ B3aHMHOM MMOMOIITH.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acos

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTejibHbIe pecypchl
padoTshI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 brbmmorexa LIOK
' ARTHAYH https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
' https://m.edso0.ru/7f41bf72
bu6mmoteka IIOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2. 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.eds0o.ru/TfA1bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnnorexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' ®Da30BbIC IEPEXOJIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Paznen 4. JIEKTPOANHAMUKA

4.1 DIIeKTpOCTaTUKA 10 bubnxorexa LIOK
: TPOCTATH
HCKIP https://m.edsoo.ru/7f41bf72

49 [TocTosiHHBIN 3JIeKTpUYECKUil TOK. TOKH B 12 bubmuorexa [IOK

' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Ne ni/m KoHnTpoJubHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. I1eKTPOMAarHuTHAsS 11 1 bubanorexa [JOK
' UHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHW4eCcKUe U SJIEKTPOMArHUTHBIE 9 bubnnorexa [JOK
' KosIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyecKkue U 3J1€KTPOMAarHUTHBIE 5 1 bubmuoteka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2.3 O 10
frrKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmnoreka [JOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTHI KBAaHTOBOW ONITHUKH 6 bubnmorexa LOK

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



https://m.edsoo.ru/7f41c97c
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4.2 Crpoenue aToma 4 bubmmotexa [JOK
| ’ https://m.edsoo0.ru/7f41c97c
bubmmoreka [JOK
4. A
: R ° https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 EH6H_HOTeKa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB 3 N
JIEKTPOHHbIE N (PpPOBbIE
Ne i/ Tema ypoxa KonTposbHbie P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI

®dusnka — Hayka o npupoje. Hayunsie

bubnunorexa LIOK

1 METO/IbI IIO3HAHKS OKPYKAOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3mku B hopMUpOBaHUN

2 COBPEMEHHO i)ayqﬂoﬁ K(gpI;I/IHIi MUpA, B Bubmmorexa HOK

y L https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOHN eSATebHOCTH JII0ACH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuorexa [IOK
nBrKeHus1. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE MPAMONIMHEHHOE TBUKEHHE Bubmmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE bubmmnoreka HOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue bubmuoreka [IOK
cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J(BrkeHne bubmuoteka [IOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn otHOCUTENBRHOCTH ["anues.

8 HI:ICpSHaHBHBIC CHCTEMBI OTCYETA. bubamoreta LIOK

N https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
Macca temna. Cuina. HpI/IHm:In Butmorexa LIOK
9 CyIIepro3uIuK cuil. BTopoii 3akoH

HproToHa 17151 MaTepruanbHON TOUKH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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Tpertuii 3akon HerotoHa st but6mmoreka [IOK
10
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BceMUpHOro TsaroreHus. Cuia bubmuorexa [IOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdunment tpenus.
13 Cuna ZEHpOTHBHe}(II)H(li)I r?pn I[BI/I)P;CHI/II/I bubamorexa LIOK
https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[ToctynarenbHOE U BpalaTelbHOE
14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6nmorexa LIOK
MowmenT cuitbl. [1ne4do cuibl. YeaoBus https://m.edsoo.ru/ffOc41a6
paBHOBecCHs TBEPAOTO Tela
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuorexa [IOK
3aKOH COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUXKEHUE
Pa6ota u momHOCTh cuibl. Kunetnueckas
16 SHEprus MarepuaiabHOi Touku. Teopema bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KWHETHUYECKOI SHepTun
[TorenumaneHas sHEprus.
[ToreHmanpHas 3HEPrUst 0
17 nehopMUpPOBaHHOM rII)pyX(P}IIII:II))Iyr bubmmorexa LIOK
https://m.edsoo.ru/ffOc461a
[MoTennmansHas 2HEprus Teaa BOIU3U
MOBEPXHOCTU 3EMIIH
[ToTeHIManpHBIE U HEMTOTCHITHATBHBIC
cuibl. CBsi3b paboThI HGHOTGHHI/IE\!}J‘IBHHX Butmorexa LIOK
18 CHWJI C U3MEHEHUEM MEXaHNYECKOM

SHEPTHUU CUCTCMEI TCII. 3aKoH COXpaHCHHA
MEXaHMYeCKOH OHCPIrun

https://m.edsoo.ru/ff0c478c
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JlaGopaTtopHnas pabora «McciaenoBanue
CBSI3U Pa0OTHI CHIIBI C H3MEHEHUEM

bu6nmoreka [IOK

19 MEXaHUYECKOM YHEPTUH TeJla Ha IpUMepe https://m.edsoo.ru/ff0c478c
PaCTSKEHUS PE3UHOBOTO KTYTa»
KonTponbhas pabota no teme
20 «KI/IHI;MaTI/IKa.p JlnHamuka. 3aKOHBI bubamorexa LIOK
https://m.edsoo.ru/ffOc4b74
COXPAHCHHS B MEXaHHKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHHETHYECKOW TCOPHH. BpoyH}(;BcIIioe bubnrorexa LIOK
https://m.edsoo.ru/ffOc4dc2
neuxenue. duddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBHS
22 qacf)mu Biiecma. Mopenu CTpI(I)eHI/ISI brbmmorexa LIOK
. ) https://m.edsoo.ru/ff0c478c
ra3oB, JKUJKOCTEH U TBEPBIX TeJ
93 Macca monekyi. KonnyecTBo BemecTsa. Bu6mmoteka [JOK
[MocTosiHHas ABoraapo https://m.edsoo.ru/ff0c4b74
24 TermmoBoe paBHOBecue. Temneparypa u e€ bubnnorexa [JOK
n3mepenue. lllkana remneparyp Llenbcus https://m.edsoo.ru/ff0c4dc2
o5 Wneanpnsriii raz3 B MKT. OcHOBHOE bu6mmoteka IIOK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcotoTHas TeMIiepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPTUr bubmuoreka [IOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIe 3aKOHBI Bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
JlaboparopHas pabota «lccrnenoBanue
28 3aBI/1cI:/IMofTH MIC))K,[[y HapaMeTpI;MI/I Bubmmorexa IOK
https://m.edsoo.ru/ff0c4b74
COCTOSTHUS pa3peKEHHOTO Ta3ay
29 N3omporieccrl B n1eaapHOM Ta3e U UX but6mmoreka [IOK
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rpagudecKoe mpeICTaBICHNUE

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

BnyTtpeHnHss 3Heprus
TEPMOAMHAMUYECKOH CUCTEMBI U CIIOCOOBI

bub6nmoreka [IOK

30 e€ uzmeHenus. KoanuecTBo TemioThl U https://m.eds00.ru/ff0c5952
pabota. BuyTpeHHss sneprus
OJIHOATOMHOTO HJI€aIbHOIO Ta3a
31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VrenbHast TEIIOEMKOCTh BEIIECTBA.
32 KZCL)JII/IHGCTBO TEIUIOTHI MIPH B Bubmmorexa HOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHeli mpoiecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IPUMEHEHHE K H30MPOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocThb MpoIieccoB B IPUPOJIE. bubnnoreka [JOK
Bropoii 3aK0H TEPMOAMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6mmoteka IIOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
bubnmorexa LIOK
30 Mt Kapio i ero KI1L https://m.edsoo.ru/ff0c478c
37 DKOJIOTHYECKUE TTPOOIEMBI bubmuorexa [IOK
TETIOPHEPTETHKU https://m.edsoo.ru/ff0c4b74
38 O6o06matomuii ypok «MonexynspHas bubmuoreka [IOK
¢usrka. OCHOBBI TEPMOITHAMHKI) https://m.edsoo.ru/ff0c4dc2
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IHpHI;H ¢uznka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)
40 [TapooGpazoBaHue U KOHJIEHCAIHUS. bubmuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAS U OTHOCHTEIIbHAS but6mmoreka [IOK
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BJIAKHOCTh BO3/lyxa. HackienHplii nmap

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucramimueckue u
amop¢Hble Tera. AHU30TPONUS CBOWCTB

bu6nmoreka [IOK

42 KpUCTaIoB. JKuakue KprCTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepralIbl
43 [InaBnenue u xpucraumsanus. Y gesbHast bu6mumotexa [JOK
TerioTa riasieHus. Cyonmmanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TEII0BOro OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 OnekTpusanus Ten. DIeKTPUIEeCKUN bubnnorexa [JOK
3aps. JIBa BUa DJIIEKTPHUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
ITpoBoHMKH, TUDIIEKTPUKH U
46 H(I))nyHSOBonHIfKH. 33.1ng COXPaHCHHUS Bubmmorexa HOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
47 B3aumoneiictBue 3apsa10B. 3aKoH Bbu6moreka [JOK
Kynona. ToueuHbI 371€KTpHYCCKHUI 3apsi/] https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTB 3IIEKTPUYECKOTO TTOJIS.
48 HpHIEIHHH cynepn031/1ulfn ANEKTPUIECKUX Bubmmorexa IOK
. n https://m.edsoo.ru/ffOc6df2
noneit. JIuaum HanpsHKEHHOCTH
49 Pabora cun anexTpocTaTHuecKoro moJs. bubmmnoreka HOK
[Torennuan. PasHOCTh OTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUIICKTPUKH B
50 anpeKTp)j)CTaTquI::KOM nonIe. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
51 Onexrpoémkocts. Konaencarop bubamoreia [OK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh MIIOCKOTO Bumorexa 1IOK
52 KOHJEHCATOpa. JHEPTHUs 3apPsHKEHHOTO

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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JlaGoparopnas pabota "M3mepenue

but6mmoreka [IOK

>3 SIIEKTPOEMKOCTH KOHIeHcaTopa” https://m.edsoo.ru/ff0c478c
[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO

54 ann:paTa cfpyﬁHoro Ir)IpI/IHTepa. bubnrorexa LIOK

’ https://m.edsoo.ru/ff0c4b74
DneKTpocTaTHuecKas 3alluTa.
3azemyIeHHE SIEKTPONPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHUS €0

55 cymiectBoBanus. [Tocrosauusiil Tok. Criia bubmuorexa [JOK
toka. Hanpsbkenue. ConpoTHBIICHUE. https://m.edsoo.ru/ff0c4dc2
3akoH OMa aJig yyacTka Lenu
[locnenoBarenbHOE, NapauIeIbHOE,

56 CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB. bubnnoreka [JOK
JIabopatopHas pabora «3ydenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

57 Pabota u MOILITHOCTD AIEKTPUYECKOTO Bbu6mmoteka [IOK
Toka. 3akoH J[xoyns-Jlena https://m.edsoo.ru/ff0c7838
3akon OMa A1 TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe Bu6morexa LIOK

58 3ambikanue. JlaboparopHas pabota

https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COIIPOTHUBIICHUS»
DNEeKTPOHHAS IPOBOUMOCTH TBEPIBIX

59 METaJUIOB. 3aBUCHMOCTb CONIPOTUBIICHHUS bu6muoreka [JOK
METAJIJIOB OT TEMIIEPATYPHI. https://m.edsoo.ru/ff0c478c
CBepX1poBOAUMOCTh
DneKkTpuyecKuil ToK B Bakyyme. CBoiicTBa bubmmoreka [JOK

60
9JIEKTPOHHBIX MTy4KOB https://m.edsoo.ru/ff0c4b74

61 [TomynpoBoAHUKH, UX COOCTBEHHAS U bubmuoteka [IOK

npuMecHast HpOBOAUMOCTD. CBoiicTBa p—

https://m.edsoo.ru/ffOc4dc2
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n-nepexona. [1omynpoBoAHUKOBEIE
IPUOOPHI

DJIEeKTPUYECKUI TOK B paCTBOpPAX U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [IOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMoCTOSITEIbHBIN 1 1 bu6nmoreka [IOK
HECaMOCTOATEIIbHBIN pa3psia. MoTHHS. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DnexTpuueckue Npudopbl U yCTpoicTBa 1

64 ux prlcmqecxoe II)IpI/IMpeHeHI}/IIe. I;'[pam/ma 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [TocTosHHBIMI 1 bubmuoteka [IOK
ANIEKTpUYECcKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblit ypok. KonTponbHas paborta 1 bubmuoteka [IOK
1o Teme "DIeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O60061aomui ypok no 1 bubnmnoreka HOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHBbIE HU(PPOBLIE
KounyecTBO 4acoB o0pa3oBaTejibHbIE PeCypPChI
Jrj;ln Tema ypoka
Beero KonTposbHbie
padoThI
ITocTossHHBIE MArHUTBI U UX
1 B3auMOJIecTBHE. MarHuTHOE IOJIE. 1 bu6nunorexa LIOK
BekTop MarHuTHOM MHIYKIUH. JINHHKA https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHO€E 1oJie MPOBOJIHUKA C
TokoM. OnbIT Dpcrena. 1 bu6nunorexa LIOK
B3aunmMoelicTBriEe TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 bubmuoreka [IOK
MarHUTHOT'O TOJIST KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGopaTtopHast pabota 1 bubmuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
eliCTBHME MarHUTHOTO TTOJIS Ha
fIIBI/I)KyHIyIOCSI 3apsOKEHHYIO YaCTHILY. 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopenia
OnexTpoMarHuTHast nHAyKIus. [loTok 1 bubmuoteka [IOK
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BEKTOpa MarHUTHOM uHAyKuuu. IC
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN
uHaykiuu Papanes

https://m.edsoo.ru/ff0c9ac0

JlaboparopHas pabota

7 «HccnenoBanue sIBJICHUS bubmorexa HOK
. https://m.edsoo.ru/ff0c9df4
AIIEKTPOMATHUTHOU WHIYKITHH
NHnykTuBHOCTD. SIBIICHUE
8 camouuaykiuu. 3J1C caMOMHIYKITUH. bubmmoreka [JOK
DHeprusi MarHUTHOTO TMOJISl KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10J1€
TexHuyeckue ycTporucTBa M X
MPUMEHEHHUE: IIOCTOSIHHBIC MAarHUTEHI,
9 BJII)GKTPOMaFHI/ITBI, AJIEKTPOJIBUTATEIb, buomiorexa LIOK
https://m.edsoo.ru/ff0c9ac0
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
O6o6maromuit ypok «MaraurHoe bubnmnorexa [JOK
10
noJie. DJICKTPOMAarHUTHAS HHTYKIIHS https://m.edsoo.ru/ff0c9df4
KoHTponbHas pabora 1o Teme
11 «MaFI:{I/ITHoe r[pone. bubmoreia LIOK
https://m.edsoo.ru/ff0cad58
DNEeKTpOMarHUTHAST WHIYKIIHS
CB00OTHBIE MEXaHUYECKHUE
KoJsieOanus. ["apMoOHMYECKHe
12 KoJIeOaHusl. YPI;.BHCHI/IG bubamoreta LIOK
. https://m.edsoo.ru/ff0caf06
TapMOHUYECKHUX KOoIeOaHuH.
[IpeBpaienue sueprun
JlaGopaTtopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH but6mmoreka [IOK

nepruoaa MajbIxX KoJIeOaHMi rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI I'py3a»

https://m.edsoo.ru/ff0c9ac0
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Konebarenbublii koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B

bub6nmoreka [IOK

14 UJeaTbHOM KOJIeOaTEIbHOM KOHTYPE. https://m.edsoo.ru/ffOcodf4
AHaJIOTHS MEXTy MEXaHUYECKUMU U
3JICKTPOMArHUTHBIMH KOJICOAaHUSMHU
®opmyna Tomcona. 3akoH
15 COXII))aI};eHI/I}I SHEPTHUH B UJICATHHOM bubmmorexa LIOK
https://m.edsoo.ru/ff0cb9c4
K0J1e0aTEIbHOM KOHTYpE
[Ipencrasienue o 3aTyxaromux
KoJcOaHusAX. BeIHYKICHHBIC
16 MEXaHUYECCKUE Kozegellﬂm. Pe3onanc. bubmorexa LIOK
https://m.edsoo.ru/ff0cbb86
BoinykeHHBIC 27IEKTPOMAarHUTHBIC
KOJIeOaHMS
[lepemennsiii Tok. CUHYyCOUANbHBIN
MepEeMEHHBIN TOK. MOIITHOCTh
17 HGIF;GMGHHOFO TOKa. AII\I/[IHJ'II/ITYJIHOG u bubamorexa LOK
N https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs
Tpanchopmarop. ITpousBojicTBo,
18 nfpeni){apn HOTI;)e6§eHHe " bubamorexa LOK
. https://m.edsoo.ru/ff0c9ac0
AIEKTPUIECKON SHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
19 MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA, bu6muoreka [JOK
reHepaTopa MepeMeHHOr0 TOKa, JIMHUN https://m.edsoo.ru/ff0c9df4
aJIEKTpoTepead
DKOJIOTUYECKHUE PUCKH TIPU
20 IIPOU3BOJICTBE AIEKTPOIHEPI M. bu6muoreka [JOK

Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM

https://m.edsoo.ru/ff0c9ac0
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KHU3HHU

Mexanndeckue BOJIHBI, YCJIIOBUS

pactpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
21
pacrpoCcTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ff0c9df4
[Tonepeunsie U MPOTOTHHBIE BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubmuorexa [IOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOﬁC”lI“)Ba 1 CKOPOCTb. UlKa.;Ia bubmrorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
IIpuHLMIIBI PAIUOCBA3Y U
24 TeIJ)IGBELIeHI/IE. IliaSBI/ITI/Ie CpelCTB bubmorexa HOK
https://m.edsoo.ru/ff0c9ac0
cBs3u. Paguonoxarnus
o5 KonTtponsnast padora «Konebanus u Bu6mmoteka [JOK
BOJIHBD» https://m.edsoo.ru/ff0c9df4
IIpsAMosIMHENHOE PaCIIPOCTPaHEHUE
26 CBpeTa B oz[HopoL[HIZ)ITI cgene?ToqeqHHﬁ bubmorexa HOK
https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS
27 CBCI”)Fa. [TocTpoenue I/1306pa)KeII)-II/II71 B Bubmmorexa IOK
https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€epKalie
IIpenomnenue ceera. [lomHoe
28 BHyTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
yTOJI TIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0c9ac0
OTpaKEeHUS
29 JlabopaTtopHas pabota «3mepenHue bubnuotexa [JOK
MIOKa3aTess MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0c9df4
30 JIunssl. [TocTpoenune n3obpakeHuil B bubmuoteka [IOK
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nuH3e. Popmysia TOHKOM JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ff0c9ac0

JlaboparopHas pabota

bubnunoreka LIOK

31 «HCCHeHOBa}fﬂe cRoncts https://m.edsoo.ru/ff0c9df4
MU300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CloXHBIN COCTaB

39 6enoro cBera. LlBet. JJaboparopras bubmuorexa [IOK
pabota «HabioaeHue aucrnepceun https://m.edsoo.ru/ff0c9ac0
CBETa»

33 HNutepdepennus cBera. Judpakmms bubnnorexa [JOK
cera. JludpakironHas pemerka https://m.edsoo.ru/ff0c9df4

34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0c9ac0

35 Orntuueckue mpubopkl U YCTPOUCTBA U bubmmoreka [JOK
YCIIOBHS UX 0€30MaCHOTO IPUMEHEHUS https://m.edsoo.ru/ff0c9df4
['paHuIbl TPUMEHUMOCTH

36 KJIACCUYECKON MexaHuKu. [TocTynarel bubmuoteka [IOK
CHeNUATBHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3ameaienue BpeMeHII/[I u Cl:())KpaL[IeHI/Ie bubmorexa HOK

https://m.edsoo.ru/ffOcfa42

JUTUHBI
DHeprusi 1 UMNYJIbC PENSITUBUCTCKOU

38 ‘{aCTI:/II_IBI. CB}ISByMaC(I:)LI C DHEprueu u bubmorexa OK

https://m.edsoo.ru/ff0cfc68

UMITYTBCOM. DHEPTHUS MTOKOS
KontponbHas pa60Tav«OnTI/n<a. BuGnmorexa LIOK

39 OCHOBHI CHIETIHATILHON TEOPUHU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyna [1nanka. DHeprus

bubnunorexa LIOK

40
U UMITYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
0O
0 gorobbexra, Omm AT Butmorac LIOK
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y
@ | Dbt s
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
.0 I1. H.
43 ﬁ:];ze::: (;?;Lanqegif: I elicTBUe bubmmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MPaKTUYECKOe TPUMEHEHHE: bu6nunorexa LIOK
dorosaemenT, HOTOAATUHK, https://m.edsoo.ru/ff0c9ac0
coNHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0c9df4
M T .0
o | o o O
PROPA P t https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aToMa
bubnmnorexa LIOK
47 IT b
OCTYIATR bOpa https://m.edsoo.ru/ff0dOafa
" W3nydyenue u mornomeHrne GOTOHOB BuGnmorexa LIOK
P IIepexoe aToMa C OJHOTO YPOBHS
p pexon . a yp https://m.edsoo.ru/ff0d0afa
SHEPruM Ha Apyroil. Buasl ciekTpoB
BOJ‘IHO]iI)Ie CBOMCTBA YacTHII. BOTHEBI ) Butmorexa LIOK
49 ne bpoitst. KopmyckynsipHO-BOJTHOBOM

nyanu3M. CrIoHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIYUCHUC

50

51

52

53

54

55

56

OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuio cocrasa
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

DHeprus CBA3M HYKJIOHOB B sipe.
Snepusie peakuu. SaepHblil peakTop.
[Tpo6neMsbl, mEPCIIEKTUBHI,
9KOJIOTMYECKHUE aCMEKTHI SAEPHON
SHEPIreTHKU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeToab! HaOMOIeHUS U
PErUCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrslii cton «@yHaaMeHTalIbHbIE
B3anMOJIEHCTBHS. EqrHCTBO
¢buznyeckol KapTUHBI MUPa»

Bun 38é3aH0r0 Heba. Co3Be3aus,
ApKHE 3BE3/1bI, IUIAHETHI, UX BUAUMOE
neuxenue. CoaHeuHas cUCTeMa
Counnne. ConHevHasi akTUBHOCTb.
Hcrounuk sneprun ConHua u 3B€37

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [{OK
https://m.edsoo.ru/ff0c9df4

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI INIABHOM
MOCIIeZI0BaTeIbHOCTH. BHyTpeHHee

bu6nmoreka [IOK

S crpoenue 38E31. COBpeMEHHbBIE https://m.edsoo.ru/ff0c9ac0
MPEJCTABICHUS O MPOUCXOKICHUU U
sBostounu CosHua u 3BE3]1
Muieunsiii [Tyt — Hama ["anakTuka.

58 ITonmoxxenue u neuxkenue CoHIa B bu6nmorexa LIOK
Ianakruke. Ianaktuku. YEpHBIE IBIPHI https://m.edsoo.ru/ff0c9df4
B SIJ[pax rajakTHK
Bcenennas. Pasberanue ranakTuk.

59 Teopust bonbIioro B3phIBa. bubnnoreka [JOK
PenukroBoe H3yucHHE. https://m.edsoo.ru/ff0c9ac0
MeraranakTuka

60 Hepemennsie mpodaemMbl acCTpOHOMUHT Bubmmorexa HOK

https://m.edsoo.ru/ff0c9df4
KonrtpomnbHas pabora «1eMeHTHI bubmuoteka [IOK

61
ACTPOHOMHH U aCTPODUZUKIY https://m.edsoo.ru/ff0c9ac0
Ob6o6maromuit ypok. Pois ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,

62 TeXII){OJIoqueCKoﬁ COIIMAJIbHOU U bubmorexa HOK

. ’ https://m.edsoo.ru/ff0c9df4
ATUYECKOH cdepax NesTeTbHOCTH
YeroBeKa
Ob6o6maromuit ypok. Posib u mecto
63 (1)1/131/11?:1 u ;.];I:TpO}I,{pOMI/II/I B Bubmmorexa IOK
. N https://m.edsoo.ru/ff0c9ac0
COBPEMEHHOW Hay4yHOU KapTHHE MUpa
O606ma10nfpm ypok. Poin BuGmorexa [OK
64 ¢du3nueckoit Teopun B GOpMUPOBAHUU

npeCcTaBiIeHu 0 PU3NIECKOM

https://m.edsoo.ru/ff0c9df4
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KapTHUHE MHUpa

O6o06maromuii ypok. Mecto

65 ¢du3uveckoil KapTHHBI MUpa B 00IIEM 1 Bu6muoteka [JOK
psily COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0c9ac0
HAYYHBIX TPEJCTABICHUN O IPUPOC
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1 bubmuorexa [IOK
DJIEKTpOMAarHUTHAS HHYKIIHS https://m.edsoo.ru/ff0c9df4
PesepBHbiil ypok. OnTuka. OCHOBBI
67 CHeHiaJ'IBHO}I;IpTCOPI/II/I 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9ac0
OTHOCUTEIILHOCTH
Pezepnbiii ypok. KBanToBas gusuka.
68 3JI€1\I/I)GHTI)I}$:TPOHOMI/II/I " ! 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®wusuka, 10 knacc/ Mskumes I'.., byxoBueB b.b., Corckuit H.H. non penakiueit
[TapdentreBoii H.A., Akuronepnoe obmectBo «M3narensctBo «IIpocsemenuey, 2023

2. @wuswmka, 11 xnacc/ Mskumes I'.J1., Byxoenes b.b., Yapyrun B.M. nox penaknueit
[TappentreBoit H.A., Akunoneproe obmectBo «M3narensctBo «IIpocsemenuey, 2023

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. Yyeonuk I'.4. Msakumes, b.b. byxosues, H.H. Corckuii «®usuka 10 knacc: yaeOHUK
111 00111€00pa30BaTENbHBIX YUPESKICHUN: 0a30BbIi U TPOPUILHBIN YPOBHI», M.:
«IIpocsemienuen, 2021 r.

2. Vuebnuk I'.51. Msxumes, b.b. Byxosues, B.M. Uapyrun «®usuka 11 xmacc: yaeOHIK
U1 00111e00pa30BaTENbHBIX YUPEKICHHM: 0a30BbIi U TPO(QUITBHBIN YPOBHUY, M.:
«[Ipocsemenuer, 2021 r.

3. AngpromeukuH C.M., Cnyxaeckuid A.C. "KoHCTpyKTOp" caMOCTOSATENbHBIX U
KOHTpPOJIbHBIX padoT. ®u3uka. 10-11 kinaccel. M.: «IIpocsemenne». 2010 r. 191 c.

4. I'pomueBa O.1. TemaTrueckne KOHTPOJIbHBIE H CAMOCTOSTENbHbBIE pa0OTHI 1O (U3HKE.
10 xnacc. M.: «Ox3amen». 2012 1. 192 c.

5. I'pomueBa O.U. CoopHuk 3ana4 o gusuke. 10-11 xmaccel. M.: «Ox3amen». 2015 r. 208
c.
6. uno B.®. ®usuka. 10-11 kinaccel. [ToypouHoe mianupoBaHue K y4eOHUKY -
Msxummesa I'.4., Byxosuesa b.b. u ap. M.: «IIpocsemenue». 2015 r. 128 c.

7. PeimkeBud A.I1. @usuka. 3agaunuk. 10-11 knacesl. M.: «lpodax». 2013 1. 192 c.

8. I'pomueBa O.U. TemaTuueckre KOHTPOJIbHBIE U CAMOCTOATEIbHBIE PAOOTHI MO (PU3HKE.
11 kimace. M.: «Ok3amen». 2012 1. 144 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®enepanbHblil HEeHTP HHPOPMALMOHHO-00PA30BATENIBHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. 1IOP u pecypcnl o ¢usuke http://class-fizik.ru/astw.html

3. Kopnopamus «Poccuiickuii yae6uux» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. T1OP u pecypcsl no pusuke http://class-fizik.ru/fizw.html

5. BupryanbHble 1a60paTopHbie paGoThI 0 QU3UKE
https://efizika.ru/course/view.php?id=44

6. BuzmeoonsiThl Ha ypokax. — Pesxum noctyma: http:/fizika-class.narod.ru

7. DnextpoHHbIe yueOHUKHN 1O Pusuke. — Pexxum mocryma: http://www.fizika.ru

8. ®enepanbHbIii HEHTp MH(OPMALTMOHHO-00Pa30BaTENBHBIX PECYPCOB. — PexkuM pocTyna:
http://www.fcior.edu.ru/

9. WUurepuer ypok. — Pexxum nocryna: http://interneturok.ru/ru/school/physics/

10. Anumanuu usnueckux o6bekTOB. — Pesxum noctyna: http://physics.nad.ru/

11.Kusas pusuka: o6ydaromas nporpamMma. — Pexxum goctyma: http://www.int-
edu.ru/soft/fiz.html
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