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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX  OpraHu3anusx Poccuiickoii ~ denepanuu,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay 1o rogam o0yUyeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
PUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIManza GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palioOHAIBHOTO PUPOIOTIONb30BaHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHE NPEICTABICHUM O CTPYKTYpE IOCTPOCHUS
¢usnueckoil TeopuH, poiaM (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NJIs OMHUCaHUs €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEero 3a cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. BeineneHue B ykazaHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBaHUS U OcHaleHus kabunera gusuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
bonbiioe BHUMaHKE yeNnseTcsi PelIeHUI0 pacuéTHBIX U Ka4eCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszelna
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHUE MPOTEeKaHWs (U3UYECKUX SBICHHM W TPOIECCOB B
OKpYXaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obOecrieueHn0 ydueOHOro rmnpoiecca 0a30BbIi YpOBeHb Kypca (PU3MKKM Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCJOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIH B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 1uKia. B xabunere
(Gu3HKH T0JKHO OBITH HEOOXOAMMOE 1a00paTOpHOE 00OPYIOBAHME ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyioBaHUE.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreuynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOOecleurBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI J1IabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOEHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpaTOPHil.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OO0y4aromuxcs K HayuyHOMY H3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeTOA€ TMO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOILIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEHUN OOBSACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DHU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STUX Lesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
M3y4YeHus Kypca GU3MKUA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PH3UKY, HJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHIl MPUMEHITh TEOPETHUUYECKHE 3HaHUS M OOBSICHEHUS
buU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;

e noHUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIILYIO CPELy;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHPOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha usydenue ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYaIbHBIX 0COOGHHOCTEH 00yUatOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)KEHHE. JIBJKEHHME MaTEpHAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YyCKOPEHHUE.

TexHuueckue ycTpoilcTBa W TNPAKTUYECKOE MPUMEHEHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUSI.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBEO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MyTAMH, IPOWIEHHBIMH  TEIOM 32
MOCJIeI0BaTEIbHbIE PaBHBIE TMPOMEXKYTKH BpPEMEHU TNpU PABHOYCKOPEHHOM JBUKEHHH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

N3yuenue NBMKEHUS Tea, OPOLIEHHOTO FOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akon Herorona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIIUX TEIl.

Bropoi1 3akon Herorona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEPE PaCTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
bpoynoBckoe nBmwkenue. [quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneanbHoro ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KUHETUYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe MpeIcTaBiICHHE U30IPOIIECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHuueckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeImIecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Mogenb, WIUTIOCTpUPYIOIIAs IPUPOJTY NABJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHamuueckass cucteMa. BHYTpeHHsIS 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TeroTsl U pabota. BHYTpeHHssI SHEpTUsi 0THOATOMHOTO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TeII0EMKOCTH BelecTBa. Komu4yecTBO TEITIOTHI MPpH TeTUIonepeaaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus terwioBoit MamuHbl. [{ukn Kapao u
ero Kod(pPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJOTUYECKHUE MPOOIEMBI TETIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M NPaKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEpPrUU Teja TPHU COBEPIICHUH pabOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJ JCHCTBHEM C)KaToro BO3AyxXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpocratmdyeckoro modis. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue HadIEKTPU30BAHHbIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHMKM TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoil 1ienu. KopoTkoe 3aMbIKaHHe.



DIIEKTPOHHAs1 MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MomynpoBonuukn. CoOCTBEHHass M TPUMECHAsh MPOBOAMMOCTh MOJIYIPOBOIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUYECKUII TOK B PAcTBOpax M paciulaBax »3JICKTPOJIUTOB. DIEKTPOJIUTHUYECKAsS
Jucconanus. JIEeKTPOIIN3.

DnexkTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUJIOIIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CwmernianHoe COeIMHEHUE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3amMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHune cMEIaHHOTO COEAMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
CONPOTHUBIICHHUSL.

Habmroienue snektponusa.

Me:xnpeameTHble CBS3U

Uzyuyenne kxypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocCyIIecTBISIETCS € Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTUKH, OHWOJOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
sBIIEHUE, Hay4yHBbIH (pakT, rumore3a, Qu3myeckas BEIUYWHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJICNIb, U3BMEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKIMs, mnapadona,
runep6oma, ux rpadMKi ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHH Ha OCHU
KOOPJWHAT, CII0KEHNE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU Mpupoae, mudys3us, 0cMOC, TEII000MeH
KUBBIX OPTaHU3MOB (BUJIbI TETUIONIEPEAAUN, TEIIJIOBOE PABHOBECHE), IIECKTPUUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, YKUJAKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeobpa3oBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMMITYJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYSHHs] COBPEMEHHBIX MAaTepUaIoB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3aumMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJe.
Bekrop marauTHOM MHAYKUMH. [IpMHIMDI Cyneprno3uiuu MarHUTHBIX MOJIeH. JINHUY MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIyKIMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUjla HHAYKUMU B IPOBOJHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIA CAMOMH T KIMH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIHMYM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIJIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Paznen 5. KoJsieOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€OAHUSA
Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyaa W (asza koneOaHuil. [Ipy>KWHHBI MasSTHHK.
MareMaTiueckuii MasTHUK. YpaBHEHHME rapMOHMYecKHX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOIEeOaHUX.



Konebarenbubiit  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJ€OAaHUS B HJI€ATHHOM
KOJIOATEIbHOM ~ KOHTYpe. AHAJNOTHs MEXIYy MEXaHWYECKMMU M 3JCKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICAIBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHyX/IeHHbIE MeXaHUYEeCKUE KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHUH Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEpEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacripocTpaHeHUsI
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3IyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B anekrpomarHutHoOi BosHe. CBOMCTBa 3JIEKTPOMarHUTHBIX
BOJIH: OTpa)x€HHe, IpeJloMIIeHue, Moispu3anus, Audpaknus, uHtepepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMAarHWTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKa B TEXHUKE U MEAMIMHE, pajnap, paguONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus 1 MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.



3BYKOBOI pe30HaHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, MpeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CcBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIA yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

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

Cobuparomue W paccewBarouie JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoenne n3o0paxkeHu B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. @opMyia TOHKOW JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HAOJIOICHUST MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT IBYX CHH(A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUQPPAKIIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperoMiieHue cBeTa. Onruueckue
puOOpBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6nronenue natepdepeHIinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TonyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Torydenue ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEHIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nmokazaresnst IpeioMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

HabGmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEJIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymaTel cnenuansbHON TEOopuun
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTb MOAYJId CKOPOCTH CBC€TAa B BaKyyMC, [MIPUHIMUII
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHHU U COKPALICHUC AJINHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI

dotoaddekra. YpaBuenue DitHimreiHa 115 hoTodddekra. «KpacHas rpanuma» Gororddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
TexHHuecKkue yCTPOWCTBA W TPAKTHUECKOE NpUMEHEHHue: (hoTorneMeHTt, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®oTo3¢(heKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruu Ha JApyroil. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOZA.
BonnoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KopyckyisipHO-BOJHOBOM AyalIu3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHUE.
TexHudeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mogens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCIIEPUMEHTBI,  JOKa3bIBAOIIME  CIIOKHOCTb  CTPOEHHUS  sApa. OTtkpeITHE
panuoaktuBHOCTU. OmBITH Pesepdopna mo onpeeneHnio coctaBa paJlioakTUBHOTO U3ITyUeHHS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWrTpoHa. Hyxionnas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPIETHUKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YaCTHII.
@yHaaMeHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hu3nYecKoi KapTHHBI MHpA.
TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHM3HPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3jen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. [lpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» g 3BE3] IJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOItoLMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u npmwxenne Connna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006ma. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, maner, Mieunoro ITytu.

O0o0marniee noBTOpeHHE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
ATHYECKON cdepax MesATEIbHOCTH 4YENOBEKa, pOJib W MeCcTOo (UMK U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBOro ypoBHs B 11 Kiacce OCyIIecTBISETCS € YYETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsaimus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHUe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl U HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKUUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u oobEéma Te.

buonocus: snexkTpuueckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusi: cTpoeHHWE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, (poTochEMKA 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: TMHUM DJIEKTPOIIEpeady, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHIYKIMOHHAsL TIeYb, pajap, pPaadoOnNpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImaHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» MOKHBI OTpPaKkaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHHUI, COOTBETCTBYIOLIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacilIMpeHue KU3HEHHOI'O OIbITa M ONBITA JESITENBHOCTH B IMPOLIECCE PEealn3allud OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIbHOCTh B WHTEpEcax TpakJaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPAaBIEHUHU B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU HWHCTHUTYTAMH B COOTBETCTBHHM C HX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

4) 3C¢TeTHYECKOT0 BOCITIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
buznyecKoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

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

IJIAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOTO pa3BUTHUSA YETIOBEUECTBRA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLNXCS 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIISATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBble ucciienoBaTeIbCKue 1eCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W MeTOoAamu (pu3mdecKoi
HaYKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHON JCSITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHCIE MPHU
CO3aHMH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUNoTe3y e€ pelleHus, HaxXxOAuUTh apTryMEHThl [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0OPa30BATENBHOW AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WH(poOpManuu GU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOWCK, aHAIHW3, CUCTEMATH3AIMI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3INYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OILICHUBATh OCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIICHHH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPTaHMU3AlMOHHBIX 3aa4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATCIILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSI C HUCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYAIbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHIl C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCIpElesATh POJIU C YUETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIUA B 00IacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIbBHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTrPaMMBbI O pU3UKE AJIs
YPOBHSI CpeHEro obmiero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprus, MOTEHIMAJbHAs HSHEPrHs, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMKMCAHWM TPABUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢dusznueckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIUYHH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh HM3YYECHHBIEC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M JIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ysl (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHS W EAUHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEJIMUYNHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX ©  KOCBEHHBIX HW3MEpPEeHUH, npu OSTOM  (GOPMYIHPOBATH
npobiemy/3ajayy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOnronarh mnpaBuia Oe30IacHOrO Tpyda MpU HPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BAHNUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

NPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIl;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJIApPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JI0I0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3NYECKOM KAPTUHBI MUDA;

YUUTBHIBaTh TPAHHULbI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENei: TOYeUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a]1a4;



pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOILIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHMK C TOKOM U JBWKYIIUUCS 3aps,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIIMAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTa TOka, MHAYKLIHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYyIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] W YacToTa KoieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BCJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUsS U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEPrHsl CBSI3W AaTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIOIB3yeMbIX BEIMYMH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHEI,

aHAM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKHE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHMUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHEHHS DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyNIaThl bopa, 3aKOH PagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKCHHE W YCJIOBHS (TPaHUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBJICHWE BEKTOPA WHIYKIIMH MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM,
cuibl Ammepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMYIHpPOBATH
npobiieMy/3amady W = TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKESHHOTO 000PYI0BAHHUS, TPOBOJAMTH OMBIT M JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCIIOJIB30BAHUEM TIPSIMBIX H3MEPECHHU:
IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTATHl MOJYYCHHON 3aBHCHMOCTHU
buznyecKkux BENWYMH B BHAE TaOMUI M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yJibTaTaM
WCCJICJIOBAHHS,

coOnrofarh mpaBuia O€30MacHOr0 TpyJa MpU NPOBEIACHHHM HCCIEIOBAaHUN B paMKax
y4e0HOTO0 JKCIIEPUMEHTa, Y4eOHO-MCCIIECOBATEILCKOH UM MPOCKTHOW JESATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (M3UYECKONH MOJENBIO, HCIONb3Ys
¢du3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATH (PU3HUECKYIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

penraTth KayeCTBEHHBIC 3a/1a4d: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IETOUYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIb30BaTh MPU  PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS y4eOHOH u
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOH W3 pa3IM4HBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3IniaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3UKE B IIOBCEAHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

paboTaTh B IPyIMIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUTAHUPOBATh padoTy
TPYIIBl, PpAlMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 9acoB Monyab
Ne n/n ?ez;fr;z:;:;ﬁ:) AR KontpoanHbie IIpakTHyeckue UICKTPOHHLIE (HPPOBLIC) BO;‘;‘Z:;;;”;SOH
Beero padoTH: paGOTH: o0pa3oBaTesibHbIE pecypchl 1T KOTbHbII
YPOK»
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHU S B cootBeTcTBUM C
11 ®u3KKa U METOJbI HAYYHOIO 2 Bu6mmoreka LIOK €XKETrOHbIM
[MO3HAaHU https://m.edsoo.ru/7f41bf72 Kanennapem
Hroro no pazaeny 2 00pa3oBaTenbHBIX
Paznen 2. MEXAHUKA COOBITHH,
butmmoreka [JOK MIPUYPOUYCHHBIX
21 Kunemaruica ° hiipeim edspo 741672 PP
bubmnorexa LIOK
22 Jlusammka ! https://m.edscI)lo.ru/7f41bf72 O
23 3aKOHBI COXpAHEHUS B 6 1 1 Bbubaunoreka [JOK TpastHuKaM PD,
MEXaHUKE https://m.edsoo.ru/7f41bf72 IAMSTHBIM JaTaM
Hroro no paszzaeny 18 U COOBITUSIM
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMHUKA WCTOPHUH U
31 OCHOBBI MOJICKYJISIPHO- 9 1 Bu6norexa LIOK KYJIbTYPbI
KHHETHYECKOM TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOANHAMUKHU 10 1 ﬁtl/tlgsj,j:l;llcr)‘;]rzzasélt)c.)rﬁ/7 41072
33 ArperatHble COCTOSTHUS 5 Bubnunorexa [JOK
BemnecTBa. Ma3oBble MEPEXO/Ib https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
41 ekTpocTaThKa 10 ! ﬁggsﬁlldl(r);i;asi(.)r}lfﬂf4lbf72
4.2 ITocTosTHHBIN 3AEKTPUUECKUI 12 1 bubnmnoreka [HOK
TOK. TOKHM B pa3iU4HBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
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OBILIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 68 3 3
11 KIIACC
KoandyecTBO 9acoB Monyab
DJIeKTPOHHbIE .
Ne BOCIIUTATEJILHOM
u/n HaumeHoBaHMe pa3aesioB U TeM Kontoonbnie  TIpaKTiaecKie (uudposbie) IporpaMmbi
NPOrpaMMbl Bcero P p o0pa3oBaTe/ibHbIe .
padoThI padoThI «IIKxoabHBII
pecypcbl
YPOK»
Pazpnen 1. 3JIEKTPOAUMHAMUKA B cootBeTcTBHM C
11 MarnuTtHoe nose. 11 1 3 bubnuoreka [IOK €KEroIHbIM
' DJIeKTpOMAarHUTHAs WHTYKITHSI https://m.edsoo.ru/7f41c97c Kanennapem
Hroro no pazaeny 11 00pa3oBaTeNbHBIX
Paznen 2. KOJIEBAHUSA U BOJIHBI COOBITHI,
21 Mexanudeckue u 9 1 Bubmuoreka [JOK IIPUYPOYEHHBIX
' AJIEKTPOMArHUTHBIC KOJICOaHUsI https://m.edso0.ru/7f41c97c K
Mexanuyeckue 1 Bubmuorexa [JOK rOCyIapCTBCHHBIM
2.2 5 1 _
5JIEKTPOMAarHUTHbIE BOJTHBI https://m.eds00.ru/7f41c97¢ =y yanmonanbHBIM
2.3 Onrrka 10 3 EHGH.I;I/OTeI;a HOK/H 4197 npasiHuKam PO,
ttps://m.edsoo.ru cYy/C MaMSATHBIM JaTaM
Hroro mo pazneny 24 U COOBITHSM

Paznen 3. OCHOBBI CIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIHAIEHON TEOPUH 4 1 Bubnuoreka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI PU3UKA
N Bubnuoreka [IOK
4.1 DJeMeHTEI KBAaHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97c
Bu6nmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6nmoreka IJOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKN

UCTOPUU U
KYJIbTYpBI



https://m.edsoo.ru/7f41c97c
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51 OneMeHThI aCTPOHOMHUU U 7 Bubmuorexa LJOK
acTpopH3UKU https://m.edso00.ru/7f41c97c
HWroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Bubmuorexa LJOK
6.1 Obobuwatomee moToperie 4 oS edSo0 M7641097c
HWroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoanuecTBO yacoB Jara DyeKTpoHHbIE HU(POBHIE
/i Tema ypoxa Beero Koutpoabubie  IlpakTnueckue - o0pasoBaTeJbHbIC
padoThI padoThI pecypcbl
®usuka — Hayka o npupoze. Hayunsie Bubmuorexa LJOK
1 1 .
METOBI O3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2 conpememmol nayeroft xaprais atipa. ) Bubmiotera LIOK
P ' Hay P 'pa, https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOM AesTeNbHOCTH JIIo e
, | Moo e Omoomemaer. | Bumorra LOK
a - HIepeMEILIeHHe, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE TPAMOTMHEHHOE JBUKCHUE 1 bubmorexa LHOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MPSIMOJIMHEHHOE 1 bubmmorexa [IOK
JBU)KCHHUE https://m.edsoo.ru/ff0c372e
6 CBobogHOe nasieHue. Y cKkopeHue 1 Bu6nuoreka IJOK
CBOOOJIHOTO MaJICHHUS https://m.edsoo.ru/ff0c39cc
Kpusonuneitnoe npmwxkenue. JprmkeHue Bubmuorexa [JOK
7 o 1 .
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B Hnepumammme cncrevns orcaera, Hepasi ) BuGmorera LIOK
ptt PP https://m.edsoo.ru/ffOc3be8
3aKkoH HproTOHa
o | Moo Cum. o cymenosmu | Bumorea 10K
’ . https://m.edsoo.ru/ff0c3be8
MaTepUATHbHOU TOUKH
10 Tpetuii 3akoH Hpr0TOHA 1J1s1 MaTEpUAIIBHBIX 1 Bubmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUpHOTO TsroTeHus. Cra 1 Bubmoreka [JOK
Tsoxectu. [lepBas kocMuueckasi CKopocTh https://m.edsoo.ru/ff0c3d00
Bu6nuoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https:/m.edsoo.ru/ff0c3e18
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Cuna tpenus. Kospdpuuuent tpenus. Cuna

bubmmorexa [IOK
13 COINPOTHBJICHUS NP JBMKEHHUU Teja B _ O
KUTKOCTH TUTH 1236 https://m.edsoo.ru/ff0c3f76
[ToctynarensHOE U BpanaTeIbHOE TBHKEHIIE
14 a0CoOIIOTHO TBEPIOTO Tera. MOMEHT CHITBI. bubmmoreka [JOK
[Tnedo cunbl. Y CaoBUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Wmnynbc MatepuaibHONR TOUYKH, CUCTEMBI
15 MaTepraIbHBIX TodeK. IMImynbe cuibl. 3aKoH bubmmorexa [IOK
COXpaHECHHUS UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBHKCHUE
PaGora u MomHOCTh cuiibl. Kunernyeckas
o bubmmorexa [IOK
16 SHEprusi MaTepualbHON Touku. Teopema 06 https://m.e dsg_[o (u/Ff0CA502
M3MEHEHUN KHHETHYECKOW YHEPTHH — :
[ToTenuuansHas 3ueprus. [loreHunanbHas
17 SHEPTHS YIpyro aeopMHUPOBaHHON bubmmorexa [IOK
npyKuHbL. [loTeHIManbHAS SHEPT sl Tea https://m.edsoo.ru/ff0c461a
BOJIN3M TOBEPXHOCTU 3EMITU
HOTCHHI/I&HBHBIC W HCIIOTCHIIMAJIbHBIC CUJIBI.
CBsi3b pa0OTHI HEMOTEHITUAEHBIX CHII C Bubmorexa [[OK
18 M3MEHEHUEM MEXaHNYECKON SHEPTUI
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ. 3aKOH COXPaHEeHHUs b
MEXaHWYEeCKOW YHEPTHH
Jlaboparophas pabora «lccnenoBanue CBA3U
19 PabOThI CHITBI C U3BMEHEHUEM MEXaHHYECKOM
SHEPTHUH TeJa Ha MPUMEPE PaCTHKSHUS
PE3UHOBOTO KTYTa»
KontponbsHas pabora o teme «KnHemartuka. Bubmmorexa LIOK
20 WHAMHKA. 3aKOHBI COXPaHCHHS B
ﬁexaHHKe» p https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISAPHO- Bubmorexa [JOK
21 KMHETHYECKON TeopuH. bpoyHOBCKOE
eiene. Jud @ylz);m poy https://m.edsoo.ru/ff0c4dc2
XapakTrep ABUKEHUS U B3aUMOJIEUCTBUS
22 YJaCcTHI] BeecTBa. MoIeNn CTPOSHHS Ta30B,

JKUJKOCTEH U TBEPABIX TEl
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Macca MOJICKYJI. KonuuectBo BemiecTsa.

23 [TocTostnaass ABoraapo !

24 TemnoBoe paBHOBecue. TemnepaTypa u e€ 1
n3mepenue. lllkana remneparyp Llenbcust

o5 Wneanpueiii raz 8 MKT. OcHoBHOE 1 bubmuoreka LIOK
ypaBuerne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TEMIepaTypa Kak Mepa cpeaHei Bubmorexa [[OK

26 KHHETHYECKON SHEPTHHU JIBUKCHUSI MOJICKYIT. 1 )

N https://m.edsoo.ru/ff0c511e
VYpaBuenue MenpeneeBa-Knaneipona

27 3akon JlambroHa. ['a30BbIie 3aKOHBI 1
Jlaboparopras pabora «MccnenoBanme

28 3aBHCUMOCTH MEXAY IapaMeTpaMu 1
COCTOSIHHSL Pa3peKeHHOTO Ta3a»

29 M3omnponeccsl B HACAIBHOM I'a3e U UX 1 Bubmuoreka [OK
rpaUIeCKOe IPEACTABICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrus TEPMOJUHAMUYECKOM

30 CHCTEMBI H CIIOCOOBI €€ N3MEHEHUS. 1 Bu6nmoreka IJOK
KonmuecTBo Ternorsl u padota. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UACATBHOTO Ta3a

bubmunoreka IIOK
31 Brae! remionepenain ! https://m.edsoo.ru/ff0c5c36
2 Kommcorso renoms npt renonepezae ) ubmotera LIOK
. P penate. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MTporiecc
[lepBrIit 3aK0OH TEPMOIUHAMUKH U €70 Bubmuorexa [JOK

33 1 .

MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B IpUpoJe. 1 Bubmuorexa [JOK
Bropoii 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230

35 ITpunnun aeiicteus u KITJ[ remioBoit 1 bubmuoreka LIOK
MaIHHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapao u ero KI1J{ 1

37 OKojorudeckre npoOIeMbl TeIII0IHEPTeTHKH 1

38 Oo6o06maroimit ypok «MoJieKysipHas 1 Bbubnuroreka [IOK

(1)I/I3I/IKa. OCHOBBI TCPMOJHAMUKUN»

https://m.edsoo.ru/ff0c6938
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Kontponbnas pabota o Teme

bu6nmoreka IJOK
39 «MonexynsipHast puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKIDY
40 [TapooGpa3zoBanue M KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenre u KAIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOco0THas! 1 OTHOCUTEIbHAS BIIAXKHOCTD bu6nmoreka IJOK
BO31yxa. HaceleHHblit map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiueckue u
42 amop¢HbIe Tella. AHU30TPONHSI CBOHCTB bubnuoreka [IOK
KpHCTAUIOB. JKUIIKHUE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepralibl
43 [InaBneHue u kpuctamuu3anus. Y gejabHas bubmmorexa [IOK
terrora asnenus. Cyonumanms https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OajlaHca bubmorexa HOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Te. DICKTPUISCKUM 3apsi. bubnuoreka [IOK
JIBa BHIa DIICKTPHUYCCKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
6 nomymposommsn, Saxon coxpaci buGanoresa LIOK
‘ https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsijia
47 Bsaumogeiictsue 3apsaoB. 3akoH Kymona. Bbubmuorexa LIOK
ToueuHBIH HIEKTPUUCCKUI 3apsi]T] https://m.edsoo.ru/ffOc6ced
o | Dampormor e w B LOK
. N https://m.edsoo.ru/ff0c6df2
noJiei. JIuauu HanpsHKEHHOCTH
49 Pabota cuit anexTpocTaTH4ecKoro moJsi. Bubmuorexa [JOK
IMorenuman. PasHoCTh TOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
o | poomommn s e B LOK
i https://m.edsoo.ru/ff0c7018
JuanexTpuyeckas IPOHUIIAEMOCTh
. bubmmoreka IIOK
Sl dneKTpoémkocts. Korercatop https://m.edsoo.ru/ff0c7126
50 DNMEeKTPOEMKOCTH TUIOCKOTO KOHEHCaTOpa. Bbubnuroreka [IOK
DHeprus 3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue
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54

55

3EKTPOEMKOCTH KOHJeHcaTopa"

ITpuniun AeicTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBAIBLHOTO anmapara,
CTPYHHOTO TpUHTEpa. DIEKTPOCTaTHIECKas
3amuTa. 3a3eMICHHE JIEKTPOIIPHOOPOB

DNEeKTpUYECKUil TOK, YCIOBUS €T0
cymectBoBanud. [loctosuusrit Tok. Cuna
toka. Hanpsoxenue. ConpotuBienue. 3aKoH
Owma 7151 y9acTka 1enu

56

[TocnenoBatenbHOE, MapaJLICIBHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «/3yueHue
CMEIIAHHOTO COEAMHEHHS PE3UCTOPOBY

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB 3IEKTPUUECKOT0 TOKA.
3akoH Jlxoyns-Jlenna

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa [yt TOTHOH (3aMKHYTOH )

3eKTpuuecKkon nenu. KopoTkoe 3aMbIKaHue.

Jlaboparophas padora «M3mepenne I/1C
HUCTOYHHMKA TOKAa U €T0 BHYTPECHHETO
COIPOTHBJICHUS

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COTIPOTHBIICHHS
METAJIJIOB OT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh

60

OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX IIYYKOB

61

62

63

[TomynpoBOgHUKH, UX COOCTBEHHAS U
puMecHas npoBoguMocTb. CBoiicTBa p—N-
nepexoa. [1orynpoBoIHUKOBEIE TPUOOPEI

OneKTpUYeCKUil TOK B pacTBOpax U
paciiaBax 3J1€KTPOJIUTOB.
ONEKTPONUTHYECKAS] TUCCOLUALIMS.
OnexTponns3

DNEeKTPUYECKUH TOK B Ta3ax.
CaMOCTOSTENbHBIN ¥ HECAMOCTOSATEILHBIN

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka IIOK
https://m.edsoo.ru/ff0c82ba

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

pa3psa. Monnus. [lnazma
DnexTpudecKkue MPUOOPhI U yCTPONUCTBA B UX

bu6nmoreka IJOK

64 MpakTHueckoe npumenenue. [Ipasuna 1 https://m.eds00.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bubnuoreka [IOK
65 O0600maronmi ypok «IESKTPOIMHAMUKA 1 https://m.edsoo.ru/ffoc88be
KonTtponbsHas pabora mo Teme
66 «9nekrpocratuka. [TocToOsSHHBII 1 bubmmoreka [JOK
ANEKTPUYECKUl TOK. TOKM B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsusiii ypok. KontponsHast pabota mo 1 Bubmuoreka [JOK
Teme "DeKTpoHHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHBIif ypok. O000marmuii ypok mo 1 bubmmorexa [IOK
temam 10 kinacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KIIACC

KoauuecTBo yacoB

DJIeKTPOHHbIe UG POBbIE

Ne Tema ypoxka K I Aara odpa3oBaTebHbIE
/i Yp Beero OHTPOJILHBIE PaKTHYECKHE u3ydenus p
padoThI padoThI pecypchbl

[TocTostTHHBIC MaTrHUTHI U UX
B3auMojieiicTBue. MaruutHoe nonie. Bekrop butmuoreka [IOK

1 o . 1 .
MarHuTHON MHIYKIUK. JINHUK MarHUTHO# https://m.edsoo.ru/ff0c9778
WHIYKITAH
MarsuTHoE IT0JIe IPOBOTHHKA C TOKOM.

2 OmeIT Dpcrena BssnMoﬂeﬁCTBne 1 bubmorexa LOK

perena. A https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM
JlaboparopHas pabora «M3yueHue Bbubanoreka [JOK

3 1 1 .
MarHUTHOTO MOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJIS HA TPOBOJAHUK C
tokoMm. Cuna Amriepa. JlabopaTopHast paboTa bubamnoreka [HOK

4 r 1 1 )
«HccrnenoBanye AeHCTBHSA IIOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»

e CTBHUE MarHUTHOTO MMOJIS Ha

5 I[BI/I)K 10CS 3apsDKeHHYIO yacTuily. Cuma 1 bubmorexa LIOK
ABHAYILY P 4 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabora cuiet Jlopenna
OnexTpoMarHuTHast vHAyKus. [loTok

6 BEKTOpa MarHUTHOM MHAYKIUH. DJC 1
WHIYKIIAA. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu Papajaes

7 JlaGoparophas padora «Hccnenopanue 1 1 bubmuotexa [{OK
SIBJICHHSI DJICKTPOMArHUTHOM HHIYKIHN https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTB. SIBIIEHUE CAMOMHTYKITHH.

8 OJC caMOMHAYKIUU. DHEPrus MarHUTHOTO 1 bubnmnoreka [HOK
MOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
T1oJIe
TexHu4eckue ycTpoucTBa U UX IPUMEHEHHUE:

9 MIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTEI, 1

QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX YaCTHIl, MTHAYKIINOHHAA 11€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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Oo6o06maromnmii ypok «MarHuTHoOE ToJie. bubmmnoreka [JOK

10 .

DJEeKTpOMarHUTHAsE HHAYKIIHS https://m.edsoo.ru/ff0cab82

1 KonTponbHas pabora o teme « MarHuTHOE bubmmnoreka [JOK
nosie. DIeKTPOMArHUTHAS HHITYKITHSD https://m.edsoo.ru/ffOcad58
CB00OIHBIC MEXaHUYECKHE KOJICOaHMS.
l'apmonmdeckne konebanus. Y paBHEHHE bubmmoreka [JOK

12 N .
rapMOHMYECKHX KosieOanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaGoparophas padora «HMccnenoBanue

13 3aBHCHMOCTH TIEPHO/Ia MaJIbIX KOJICOaHHIH
rpy3a Ha HATH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

KonebarenpHbiit kKoHTYp. CBOOOTHBIC
3JICKTPOMArHUTHBIE KOJICOaHUs B HJICATBHOM
14 KOJ‘I€6I;.TCJ'IBH0M KOHTYpe AHanomi[[ MEX]T bubmorexa LHOK
ype. Y https://m.edso0.ru/ff0ch820
MEXaHWYECKUMH U JIIEKTPOMATHUTHBIMH
KOJIeOaHUSIMU
®opmyna Tomcona. 3aK0H COXpaHEHUS
15 3Hep rgn B UJICATIbHOM KOJIC63TEHI)HOM bubmorexa LOK
p A https://m.edsoo.ru/ffOch9c4
KOHTYpe
[Ipencrarienue o 3aTyXaroMX KOJICOAHUSX.

16 BriHyKIeHHbIE MEXaHHUYECKUE KOJeOaHusl. Bbubnmnorexa [JOK
Pe3onanc. BeiHyX/IeHHBIC https://m.edsoo.ru/ff0cbb86
3JICKTPOMarHUTHBIE KOJIeOaHuUs
[lepemennsIif Tok. CHHYCOUIATBHBIN
MepeMEeHHBIN TOK. MOLIHOCTh IEPEMEHHOTO bu6imoreka [IOK

17 o .

TOKa. AMIUTHTY/THOE U JIeHCTBYOIIEe https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA U HAIPSDKCHUS

18 Tpanchopmarop. [IponsBoacTBO, nepeaaya u
MOTpeOJICHUE IEKTPUISCKON SHEPTruu
YCTpoHCTBO U MPAKTHYECKOE MPUMEHEHUE

19 anelf)T I/I‘ICCKOFOPSBOHKa TeHe ETO a bubamorexa LHOK

P > “CHEPATOP https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKA, IWHUM AJIEKTpoIepe1ad
20 DKOJIOTHYECKUE PUCKU TIPU TIPOU3BOJICTBE

QJICKTPOSHCPIUH. KynLTypa HUCIIOJb30BaHUsA



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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OJICKTPOSHCPIUU B HOBCCI[HCBHOﬁ KHU3HU

MexaHn4decKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

bubmuoreka [IOK

21 pacmpocTpaHeHus U JIHHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[TonepedHbIe ¥ MPOIOTHHBIC BOJHBI
29 3Byk. CKOpoCTh 3ByKa. | pOMKOCTB 3ByKa. bubamoreka [HOK
BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 OJIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubmoreka [[OK
ckopocTs. LlIkana 351eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
o [TpuHIUITEI paMOCB3U U TEICBUICHUS.
PazButne cpeacts cBs3u. Paanosiokamus
25 KonTponbHas pabora «KonebaHus 1 BOIHBD) ﬁgg;?/ﬁiﬁscﬂgﬁ/ﬁmw 8
% | omopemmefi cpermn. Tomomma nevommats bumorera LIOK
: https://m.edsoo.ru/ff0cd350
cBerta. JIyd cBera
g | e S o B 10K
‘ https://m.edsoo.ru/ff0cd4e0
3epKajie
IT MieHue cBeTa. IlojtHoe BHYTpeHH
28 OTP;)e;;e}fIfe. IPI;e;eJ?LHL?I;I] y(r)gn n)(;nI:{i)roee bubmorexa HOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKSHHS
29 Jlaboparoprnas padora «M3mepeHue bu6imoreka [IOK
moKasareJist MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
o | e Toemoeme rGpument e B 10K
' https://m.edsoo.ru/ff0cddle
JIMH3BI
31 JlaGoparopHas padora «Hccnenopanue
CBOMCTB M300paKCHUH B JIMH3aX»
Jucnepcus cBera. CIIOXHBIN cOCTaB 0€II0TO
32 csera. L[Bet. JlaboparopHas pabora
«HabnroieHne TMCIIEPCHH CBETa
33 Wntepdepennus ceera. Judpaxims crera. bu6mmotexa [IOK
JudpaximiorHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka IJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

ITonstpusanus ceera
OnTryeckre mpruOOpHI M YCTPOWCTBA U

https://m.edsoo.ru/ffOcf02e

3 YCIIOBUS X 0€30MaCHOTO IPUMEHCHHUS
I"'paHuiibl IPUMEHUMOCTH KJIACCUYECKOM
36 MEiaHEKI/I %ociynaﬁj CHCIIE;:;LH?I;I ;)eoplxm bubmorexa LOK
’ https://m.edsoo.ru/ff0cf862
OTHOCHTEILHOCTH
37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmoreka [[OK
3aMeIeHrEe BPEMEHH U COKpAIIEHHE IITHHEI https://m.edsoo.ru/ff0cfa42
w | Ty el Bumorera LOK
‘ https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPrusl OKOsI
39 KonTponbHas padora «Onruka. OCHOBBI bubnuoreka LIOK
CIIEIMATbHON TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bu6mmoreka [IOK
HMIIYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTHE 1 HccienoBanne Gporodddexra. bubamnoreka [HOK
Oneitel A. T'. CTonerosa https://m.edsoo.ru/ffOcffc4
42 g?z?uliig;ﬁ;@qugéq\g:ﬁ: HflipaCHaﬂ bubmmorexa LIOK
' https://m.edsoo.ru/ff0d015e
rpanuiay horodddexra
43 Hasnenue csera. OnbiTe [1. H. JIeGenena. bubnuotexa [[OK
XuMudeckoe NeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPaKTUYECKOE
44 MpUMEHEHHe: POTOIEMEHT, OTOIATIHK,
COJIHEYHas Oarapest, CBETOIHO/
45 Pemenne 3amau no reMe «JI€MEHTEI Bubnmnorexa [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
M b aToMa TomcoHa. OTBITEI
46 Pezlelggognz HaO p(;cc(:::m?ng 0-4aCTHII bubamorera LOK
’ https://m.edsoo.ru/ff0d091a
[1nanerapHas MOJIeIh aTOMa
butmmoreka [IOK
4t Hocrynatst bopa https://m.edsoo.ru/ffOd0afa
Wznyuenue u nornomieHrne GOoTOHOB IIPH Butmorexa [IOK
48 MEePEX0/Ie aToMa ¢ OJIHOTO YPOBHS SHEPTUU

Ha Jpyroi. Bujel criekTpoB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf02e
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49

50

BomnnoBrbIe cBolicTBa yacTull. BoaHEI e
Bpoitnsa. KopnyckyasipHo-BOIHOBOM
nyanu3M. CHOHTaHHOE M BEIHYKICHHOE
H3IIy4YCHHE

OTKpBITHE pagMOaKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuo cocraBa
PaIMOAKTUBHOTO U3TyUCHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

CgoiicTBa anba-, OeTa-, raMMa-u3IydeHUYsI.
BiusiHre pagnoakTHBHOCTH Ha KUBBIE
OpPTraHU3MBI

OTKphITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaz. ['amma-
U3Iy4YeHUe

bubmuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHbie
peakuuu. SAnepusrit peaktop. [Ipodremsr,
MIEePCTIEKTHUBHI, 3KOJIOTMYECKUE ACTIEKThI
SIIEPHOM SHEPTETUKHU

bubnmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUIlbl. OTKPBITHE
Mo3uTpoHa. MeToap! HaOI0IeHUS U
PETUCTpaLUU 3IEMEHTAPHBIX YACTHII.
Kpyrastit cron «®yHnaMeHTalbHbIE
B3auMoeicTBrA. ENWHCTBO (hn3nyeckoi
KapTHUHBI MUPA»

Bun 3Bé3nH0TO HebOa. Co3Be3nus, sipKue
3BE3BL, IIAHETHl, UX BUOUMOE IBIKEHHUE.
CosHeuHast cuctemMa

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

56

Comaue. CoHeyHast aKTUBHOCTE. VICTOYHUK
sHeprun CoiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH.
3BE31bI [NIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEICTaBJICHUS O MPOUCXOKICHUH U
sBostonu CoHIIA U 3BE3]

58

Muneunslii [Tyt — Hamma I'anakTuka.
ITonoxenune n amkenne CoirHIIA B



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

lNanaxrtuke. I'anaktuku. YEpHbIe IbIPHI B
sIApax rajlaKkTUK

59

60
61

62

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsnioro B3peiBa. PemukToBOE U3IyUYEHUE.
MeTaranakTuka

Hepemennsie mpo0i1eMbl aCTPOHOMHH
KonTtponbHas padbora «1eMeHTHI
ACTPOHOMHH M aCTPODHUZHKID)
O6o06matonuii ypok. Pons Gusuku u
aCTPOHOMUH B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIBLHON U ATUUECKOMH
cdepax IesTeNbHOCTH YeJIOBEeKa

63

64

O6o06maronuii ypok. Pois u MecTo dhusukn
U CTPOHOMUH B COBPEMEHHON HAy4YHOI
KapTHHE MHpPa

Oo6o06marommii ypok. Posib pusuueckoit

TeOpuHu B (POPMHUPOBAHHH MTPEICTABICHUHN O
(hm3nUecKoi KapTHHE MUPa

65

Oo6o06marommii ypok. Mecto huznueckoit
KapTHUHBI MHpPa B 00IIIEM PsTy COBPEMEHHBIX
€CTCCTBCHHO-HAYy4YHBIX HpeHCTaBHeHHﬁ (0]

MPHUPOJIE

66

PesepBHbIi ypok. MarHuTHoe 1ouie.
OnekTpoMarHuTHasi HHIYKIHS

67

68

PesepBHbIii ypok. Ontrka. OCHOBEI
CHELUAIEHOX TEOPUH OTHOCUTENEHOCTH
Pesepnbrii ypok. KBantoBas ¢pusmka.
OJeMEeHTbI aCTPOHOMHU U aCTPO(U3UKU

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68

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



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®usmka, 10 knacc/ Msikummes ['.5., Byxosne b.b., Corckuit H.H. nmon penakuueit
[TapdentbeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakuueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Caypos 10. A. ®usuxka. [Toypounsie pazpadotku. 10 kimacc: mocobue st 001meoopa3oBar.
opraam3anuii / FO. A. Caypos. - M.: [IpocBemienue

Caypos 10. A. ®usuka. [Toypounsie pazpadbotku. 11 kiacc: mocobue st 001eoopa3oBar.
opraam3anuii / FO. A. Caypos. - M.: [IpocBemienue

[MappentreBa H.A. CoOopuuk 3amau mo ¢usuke. 10-11 xmaccer: yue6. Ilocobue s
obmeoOpasosar. opranm3anuii / H. A. [TappentseBa. — M.: [IpocBenieHue

Eprotkun E.C. ®uzuka. CamocToaTenbHble U KOHTPOJIbHBIE paboThl. 10 kiacc: 6a30BbIid U
yriuyonennsiid yposau / E.C. Eptotkun, C.I'. Eprotknaa — M.: [IpocBemenue

Eprotkun E.C. ®usuka. CamocTosATenbHbIE U KOHTPOJIbHBIE paboThl. 11 kacc : 6a30BbIil U
yriyonennsiid yposau / E.C. Eptotkun, C.I'. Eprotknaa — M.: [IpocBemenue

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Poccuiickas snexkTpoHHas mKoia

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

HOC Mos mkomna

https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/11
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