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HHOACHUTEJBHAA 3AIIUCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeqHero oOuiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMHA M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHO nporpaMmsl, mpeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétoMm deaepaibHON
paboueii mporpaMMbl BOCIIUTAHHUS U KOHLENIMY NpenojaBanus yueOHoro npeamera «Pu3nkay» B
oOpa3oBaTenpHBIX oOpraHuzanuax Poccuiickoit  @Denepanuu, peaqu3ylOlUX OCHOBHBIE
o0pa3zoBaTeNnbHbIC IPOTPAMMBI.

Copnepxanue mOporpaMMel MO (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHME ECTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOydaromuxcs 10—11 kimaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IE€ATEIbHOCTHOTrO 1oixoa. [Iporpamma 1o gpusuke COOTBETCTBYET
tpeboBanusMm ®PI'OC COO Kk miaaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOIMMOCTh PEANH3ALUU MEKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeiMeTaMHu. B Hell ompenensroTcs
OCHOBHBIC IIEJIM M3y4eHUs (U3UKU Ha YPOBHE CpeaHero oOmiero o0pazoBaHMsl, IIAHHUpPYEMbIe
pe3yabTaThl OCBOSHHSI Kypca (PH3UKHU: TNIHOCTHBIC, METAIpeIMETHBIE, TPeIMETHEIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpEIMETHBIE PE3YJbTaThl IO TOAaM O0yUYEeHHUS;

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

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAUeCTBE yUeOHOTO
IpeiMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY’KaIOLEM MUDE.
HIkonbHBIE Kypc (U3MKHM — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHUeH, ouonoruei, pusnueckoir reorpadpueit u acrpoHomueil. Vcrnonp3oBaHue U aKTHUBHOE
MIpUMEHEHNE PU3NYECKUX 3HAHUH ONpeeIIIeT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B c(epe SHEpreTHKH, TPAHCHOPTA, OCBOEHHMS KOCMOCA, IOJYyYEHHs HOBBIX MaTEepHalioB C
3aJlaHHBIMU CBOICTBaMHM U Apyrux. M3ydyenne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE
€CTECTBEHHO-HAyYHOU KapTHUHBI MHUpa oOydarommuxcs, B (OpMHUpPOBaHHE YMEHUN NPUMEHSTH
Hay4YHBI METOJ1 TO3HAHUS NP BIMOJIHEHUN UMU YY€OHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca ¢u3uKu JUIsl ypOBHS CpeTHEro o0IIero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHLHUIIBI €M0 TOCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JJOTMUECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM ¢ HEWl MaTepuain Kypca QU3UKH 00beIMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kkypce sBusercs (OpMHpPOBaHHWE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUHU, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeArnosiaraeT UCIoiIb30BaHUE TYMaHUTAPHOTO
MoTeHIKasna (pU3n4eckoi HayKu, OCMBICIIEHHE CBSI3U Pa3BUTHUSL GU3MKH C pa3BUTHEM OOLIECTBa, a
TaKXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTHUECKUMH MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nuku npeanonaraeT 3HaKOMCTBO € HTUPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEICHHUS 3JEMEHTOB COJEpKaHus,
MOCBAIIEHHBIX 3KOJOIMYECKHMM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Takke 00CyKeHUs poOieM palliOHAILHOTO MPUPOOTIONb30BAHUS 1
HKOJIOTUYECKOM 0€30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (M3UKH Ha ypOBHE CpenHero oOmiero oOpa3oBaHMs
ABISIOTCS (u3nueckue Teopuu ((HOpMUpOBaHHME MPEACTABICHHA O CTPYKTYpe HMOCTPOCHHS
¢buznyeckoil Teopun, poiu GyHJaMEHTAIBHBIX 3aKOHOB M IIPUHIUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJIE, TPAaHUIAX NMPUMEHUMOCTH TEOpHUH, AJI OMHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).
CucreMHO-IeATENBHOCTHBINA MOIX0 B Kypce (GU3MKH pean3yeTcs MPekIe BCEro 3a CUET
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNIbHOCTH oOyuaronmxcs. s 6a3oBoro ypoBHs Kypca
(U3UKN — ATO WCIOIH30BAHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
abopaTOpHBIX PAbOT, KOTOphIE B mporpamMme 1o (¢GU3HKEe OOBEIMHEHBI B OOIIMHA CITMCOK
YUCHHUYECKUX MPAKTUYECKUX padoT. BrlieneHne B yka3aHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOAMMBIX JUII KOHTPOJII M OLIEHKH, OCYILECTBJISETCS y4aCTHUKaMU 00pa30BaTeIbHOTO
mporecca UCXOoas U3 0COOCHHOCTEH MIaHMPOBAaHMS U OCHameHus kabunera ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUs,
WCCIICIOBAaHMS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MIPEIJIOKEHHBIX TUIIOTE3.
Bonbmioe BHUMaHUE yIeNseTcsl pEIIeHUI0 pacuEéTHBIX M KauyeCTBEHHBIX 3aj1ad4. [Ipu sTom
JUIS pacYETHBIX 3374 MPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO 33JaHHON (PU3NYECKON MOJIEeIbIO,
MO3BOJISIONINE IPUMEHSATH N3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jiena Kypca,
TaK W MHTETPUPYS 3HAHWUS W3 Pa3HBIX pasnenoB. /(s KauecTBEHHBIX 3aqady MPHOPHUTETOM
ABIISIIOTCSL 3aJaHWsi Ha OOBSCHEHHWE TMPOTEKAaHUS (U3MYECKHX SIBICHHH U MPOIECCOB B
OKpYy)Xarollel >KU3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENU AN CUTYallMH MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrniedeHnto yaeOHOro mpoliecca 0a30BbIi YPOBEHB Kypca PU3UKH HA YPOBHE CPEIHETO 0OIIEro
0o0pa30oBaHMs JOKEH M3y4aTbCsi B YCIOBHSIX MPEIMETHOrO KaOMHeTa (PU3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETA MPEJIMETOB e€CTECTBEHHO-HAYYHOTO IHKIA. B xabunere Qusuku
JIOJKHO OBITh HeoOxomumoe jabopaTopHOEe O0OpyAOBaHUE 7Sl BBIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o GU3NKe YICHHIECKUX MPAKTHUECKUX padOT U IEMOHCTPALMOHHOE 000PYyI0BaHHE.
JleMoHCTpalMOHHOE 000pyoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH U 0OECIEUNBAET MOCTAHOBKY NMEPEYHCIICHHBIX B MPOTpaMMe IO
(bu3MKe KIIOYEBBIX JEMOHCTpAIlMU Il HCCIENOBaHMS H3Yy4aeMbIX SIBICHUH U TIPOIECCOB,
IMIUPHUYECKUX U (DYHTAMEHTAITBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.
JlaboparopHoe 00OpyAOBaHUE IJISl YUEHWYECKHUX MPAKTHUECKUX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M 00eCmeumBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuatomuxcs. Temarndeckue KOMIUIEKTHI J1IaOOpPaTOPHOTO OOOpYIOBaHHUS JOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIh30BAHUU AHAJIOTOBBIX M NHU(POBBIX MPHOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaO0OPATOPHIA.
OCHOBHBIMH TENIAMH U3Y4YeHHs PU3UKU B 00IIIEM 00Pa30BaHUU SBIISIOTCS:
e (opMupoBaHHE UHTEPECA U CTPEMIICHHS 00yUAIOMINXCSI K HAYYHOMY U3YUEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CTIOCOOHOCTEN;

® pa3BUTHE TPEJCTABICHWH O HAydHOM METOJIe TMO3HaHUA H (HOPMHUpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSIM;

e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa H3yuyeHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE YMEHUH OOBICHITH SIBJICHUS C UCIIOIh30BaHUEM (PH3UICCKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHUE MPEACTABICHUIN O POIU (PUIUKU JUIS PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHue 3THX 1eJiei o0ecrieynBaeTcsi pelieHneM CIeIyIoIuX 3a/1a4 B Ipoliecce
M3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:



e mpuoOpeTeHue CHCTEMBbl 3HaHUH 00 OOHIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsk MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPODU3UKH;

e (dopMupOBaHHE YMCHHI TNPUMEHATh TEOPETHYCCKHE 3HAHHS ISl OOBSCHEHUS
GU3MYECKUX SBICHWNA B TPUPOJAE W I TNPUHATHS TPAKTHUSCKUX PEHICHUH B
TIOBCEIHEBHO JKU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHBIX 3a7ad C SIBHO 3aJlaHHOW (pu3MuUecKon
MOJIEIBIO, 3a/1a4, ITO/IPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHIe (PH3UUECKON MOIETIH,
aJICKBaTHOM YCIIOBHSIM 3a]1a4H;

e [OHMMaHHE (PU3MUYECKUX OCHOB W TPHHIUIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS Ha OKPYXKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAMH CaMOCTOSTEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHAJM3a W  WHTEpIpeTaluu  WHPOPMALUHU,  ONpEACICHUs
JIOCTOBEPHOCTH IOJYYCHHOTO PE3yJIbTAaTa;

® CO3/IaHUC YCIIOBHU JIJISl Pa3BUTHS YMECHUMN MPOCKTHO-KUCCIIC0BATEIILCKOM, TBOPUCCKOM
NeSITeTTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIl ypoBEeHb) HAa ypOBHE CpeAHEro oOmero odpa3oBaHUS
orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 vyaca B Heneno), B 11 kimacce — 68 yacos (2 yaca
B HEJIETIIO).

[Ipenyaraemsiii B mporpamMmme 1o (Gpu3mKe nepeueHb JJa00paTOPHBIX U MPAKTUYECKUX PadOT
SIBIISICTCS. PEKOMEHJIOBaHHBIM, YYHTEJb JeJaeT BBIOOp MPOBEICHHS JIA0OPATOPHBIX paboOT H
OIIBITOB c yu€ToM MHIUBUAYAJIbHbBIX 0COOEHHOCTEM oOyuaronuxcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®usznka — HayKa o npupoje. Hayunsie MeTo bl MO3HAHUS OKpY>karoliero Mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Gpuandeckux sBjIeHUN u npoueccoB. Hayunsle runoressl. usndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIHIT COOTBETCTBUSI.

Posb 1 MecTo ¢u3uku B JOpMUPOBAHUN COBPEMEHHOW HAYYHOU KapTUHBI MUDA, B
IIPAKTUYECKON AESITETbHOCTH JIFO/IEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. (OTHOCUTEIBHOCTh MEXaHMUYECKOro JBmxkeHus. Cucrtema
otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpPEHHUE
MarepuaibHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI KoopauHaT. ClOXeHue NnepeMenieHui u
CJIOKE€HUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSMOJUHEHHOE NBUXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOM TOYKHA OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. [[BH>keHME MATEpHAIbHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSTHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAast CKopocTs. [lepuon u yacrora
oOpareHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHHuEeCKne yCTpOiCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mopenb cucteMsl OTCUETA, MIUTFOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTUK JBHUKEHHUS.

[TpeoOpa3oBanue IBUKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH pH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MKy ITYTSIMU, IPOMJIEHHBIMH TEJIOM 32 I1OCJIEA0BATEIbHbBIE
paBHBIE IIPOMEXYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM JABM)KEHHH C HAa4daJbHOM CKOPOCTHIO,
pPaBHOI HYIIIO.

N3ydeHne ABMKEHUS LIapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOCcHTenbHOCTH ["anunes. [lepBsiii 3akoH HeroToHa. HEepImanbHble CHCTEMBI
OTCUéTa.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon HerotoHa s
MaTepuanabHOU TOYKU. Tpertuii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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



Tpenue. Buapl Tpenust (okosi, CKobxeHus, kauenus ). Cwia tpenus. Cyxoe tpenne. Cuia
TPEHHSI CKOJIbKEHUS U cuiia TpeHus mokos. Koaddumment tpenus. Cuia coOnpoTUBICHUS TIPU
JBUKEHUH TeJa B )KUJIKOCTH WUJIU Ta3e.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaueHus. [1ieuo cuitbl. Y CioBusi paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpOMCTBa W MPAKTUUYECKOE MPUMEHEHHE: TMOJIIUIHUKHA, JBUXKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOINX TEJ.

Bropoii 3akon HerotoHa.

W3mepenue cui.

CroxxeHue CHilL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHust Opycka Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

Nmmynbsc maTepraibHOM TOUKH (TeJa), CHCTEMBI MaTepUATBHBIX TOUEK. IMIynbe cuitbl 1
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBL.

Kunerndeckas sHeprusi MaTepualbHON TOUKH. Teopema 00 H3MEHEHUN KHHETHUECKOMH
SHEPTUH.

[TorenuuanbHas sHeprusd. [loTeHunanbpHas SHEPrUs ynpyro a1ehOpMUPOBAHHON TPYKUHBI.
[ToTennmanpHas sHEPTUs TeJa BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHnnanbHBIC U HETIOTEHIMATBHBIE CHJIBL. CBSA3b pa0OTHI HETIOTEHIIMATBHBIX CHII C
M3MEHEHNEM MEXaHWYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoiCTBa U NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IIPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETHUUYECKYIO M OOpaTHO.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

W3ydeHnne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO TBYX OJIMHAKOBBIX HUTSHBIX
MasITHHKOB.

HccnenoBanue CBSI3U paOOTHI CUITBI C U3MEHEHUEM MEXaHUYEeCKOW DHEPTHH Tejla Ha
MIpUMEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nea 3. Moaekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU
OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE 0OOCHOBaHHE.
BbpoynoBckoe nmwxkenue. {uddysus. Xapakrep I1BMKEHUS U B3aUMOICHCTBHS YaCTUII BEIICCTBA.
Mogenu CTpoeHus: ra3oB, KHUIKOCTEH U TBEPABIX Teld M 0OBSICHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pazMmepbl moiiekyn. KoimuecTBo BemiecTsa.
[TocTostnuas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.

Mopenp uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU
uAeadbHOro ra3a. AOcCoiOTHAs TeMmiepaTypa Kak Mepa CpeaHed KHHETHYECKOW 3HEpruu
TEIJIOBOTO ABMXKeHUs yacThll rasza. [llkana temneparyp KensBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon /lansTona. M3omporeccsl B UACAIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpeacTaBieHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BeulecTBa, ¢otorpaduu MOJEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU Y3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHYTpeHHSS 3HEprus TEPMOJMHAMUYECKOM CHCTEMBI U
crniocoObl e€ u3mMeHeHus. KomauuecTBo TemnoTsl U pabota. BHYTpeHHss 3HEpPrus 0JJHOATOMHOTO
ujeanbHOTOo ra3a. Buspl Teronepenayn: TemIONpOBOJHOCTh, KOHBEKIINS, U3TydeHHE. Y AeNbHas
TEII0EMKOCTH BelecTBa. KoMuecTBO TEIUIOTHI ITPH TEIIoNepeiaye.

[TonsstTue 00 anmabatHOM mporecce. IlepBbiii 3akoH TepmoauHamuku. [IpumeHeHue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'paduyeckas naTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHINTIBL TEHCTBUS TETOBBIX MaminH. [IpeobpazoBaHus YHEPTHH B
TerIoBbIX MamuHax. KoaguuumenT nonesnoro aericrsus TemioBoit Mamusbl. [{ukn Kapuo u ero
KO3 PHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TEIIIOIHEPTE€TUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPruM Tejla MPU COBEPIIEHUH pPabOTHI: BBUIET MPOOKH M3
OYTBUIKHU MO ACHCTBUEM CKAaTOTO BO3AyXa, HarpeBaHue 3pupa B TaTyHHOU TpyOKe MMyTEM TPEHHUS
(BuIeo1eMOHCTpaIus).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvt

[Tapoo6pa3oBanue u KoHAeHCaNMs. Vicnapenue u kumneHune. AGCOIIOTHAS M OTHOCUTEIbHAs
BJIQXXHOCTh BO31yxa. HacwlmeHHbIil map. YaenpHas TEmioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammnueckue u amopdHbie Tesa. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.
XKunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue m kpucramnmsauus. Y elbHas
teruiora miasneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OaslaHca.

TexHuueckue ycTpoOHCTBa M IPAKTUYECKOE NPUMEHEHUE: TMIPOMETP M IICUXPOMETP,

KaJIOPpUMETP, TEXHOJIOTHMH ITOJYUCHUA COBPEMEHHBIX MAaTCPHUaIOB, B TOM YHUCJIIE HAHOMATCPHAJIOB,
1 HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexkmpocmamuxa

OnexTpuzanus Tej. JNeKTpuyeckui 3apsia. J(Ba Buia 2JIeKTPUUYECKUX 3apsI0B.
[IpoBOAHMKH, AUBIEKTPUKHU U MOTYIIPOBOAHUKU. 3AKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apspoB.  3akoH  Kynona. ToueuHbIl  37€KTpUUECKMM  3apsl.
Onektpuueckoe mnojae. HampsoxkéHHOCTh 3aekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIEKTPUYECKUX ToJied. JINHUKM HaNPs>KEHHOCTH AJIEKTPUUECKOTO TOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuman. Pasnocts notennuanos. [IpoBogauku
U AUBJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJe. [{urnekTpudeckasi NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. DIeKTpoEMKOCTh IUIOCKOTO0 KOHAEHcaTopa. JHeprus
3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHu4eckue yCTpoicTBa M IMPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
AJEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAJIbHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUII JAEUCTBUSA DJIEKTPOMETpA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JIMPNEeKTpUKU B SJIEKTPOCTATHUECKOM IIOJIE.

3aBUCHUMOCTh  BJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOMIAAu  ILJIACTHH,
PACCTOSTHUS MEXKIY HUMH M TUAJICKTPUICCKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

N3mepenune 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit anexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. FICTOUHUKH TOKA.
Cuna toka. [IocTOsSIHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nensHOe COTIPOTUBIICHUE BElIEeCTBA.
[TocnenoBarenvHOE, MapaiebHOE, CMEIIAHHOE COEUHEHUE POBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKa.

DneKTpOoABUKYIIasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHHMKA TOKA. 3aKkoH OMa st
MTOJTHOU (3aMKHYTOM) AJIEKTpUIecKoi rienmu. KopoTkoe 3ambikaHueE.



DJIEKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTUBIICHUS METAJLIIOB
oT Temreparypbl. CBepXIpOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPHUMECHAas MPOBOJUMOCTH MOJYIIPOBOIHUKOB.
CoiictBa p—N-niepexona. I1omynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIMTOB. DIIEKTPOIUTHYECKAs
JUccoIanus. JIeKTPOIIn3.

DJIEKTpUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATEIbHBIN pa3psa. MosHus.
[Ina3zma.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
HUCTOYHUKHA TOKA, OJIJIEKTPOHArpEeBATEIbHBIC TMPUOOPBI, DIEKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIM  JAHOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKSHHUS.

3aBUCUMOCTD COMPOTUBIICHUS LIUJIMHAPUYECKUX POBOJAHUKOB OT JJIMHBI, IJIOILIAI1
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CMmeniaHHoe CoOeIMHEHUE MPOBOJHUKOB.

[IpsiMoe n3MepeHune EKTPOABHKYIIEN chilbl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHnne cMemaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 31eKTpOIBIKYIIEH CUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMTPOTUBIICHHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

Wzyuenune kxypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocymiecTBISiETCS € Y4ETOM
COJIepKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTe€MaTHUKH, OWOJIOTHH, XHUMHH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YyYEHHEM METOJIOB HAayYHOT'O IO3HAHUS:
sBIICHWE, Hay4yHbIH (pakT, rumoresa, Qu3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, JTUHEWHas GyHKIus, mapabona, rurnepbona,
WX TpaUKH1 U CBOMCTBA, TPUTOHOMETpUUYECKHE QYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M UX MPOEKLUMU HA OCH KOOPAUHAT,
CII0)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUMKEHHE B KHUBOW mpupone, nuddysus, ocMoc, TErmioo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONIEPEAAUU, TEIJIOBOE PABHOBECHE), PJICKTPUUCCKUE SBICHHS B
YKABOU IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAasE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEH U Ta3oB, AJIEKTPUUYECKUE
CBOMCTBA METAJLIOB, AJICKTPOJIUTUYECKAS TUCCOIIUAIINSI, TaThbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JBIKEHUHN C MCIOIH30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKH, HCIONb30BaHHE 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOAOMET W Jpyrue), JBUTATeNlb BHYTPEHHEro CropaHws, MapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIMOHED, TEXHOJIOTUH MTOYYEHUsI COBPEMEHHBIX MAaT€pUaoB, B TOM YHUCIIE



HAaHOMATepUaJOB, W  HAHOTEXHOJOTWH,  ODJICKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NOpPUHTEp, DIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIEC IPHOOPHI, raIbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoneicTBHE NOCTOSSHHBIX MAarHuTOB. MarHuTHOE MoOJIE.
Bekrop marautHOM uHAYKIMU. [[pyHIMN Cynepno3uliMK MarHUTHBIX MOJEH. JIMNHMU MarHUTHOM
uHaykuud. KapTrHa nTuHui MarHUTHOM MHTYKIIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JNMHUN MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOr'O KOJBIIEBOTO MPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeicTBre MpoBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia JlopeHua, e€ MOAyidb U HampaBieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJIHOM MarHuTHoM moie. Pabora cuiel Jlopenna.

SIBneHue 3neKTpOMarHuTHOM MHAYKIMU. [I0TOK BeKTOpa MarHUTHOM MHIYKIUU.
DNEeKTPOABUKYIIAs CUJIAa MHAYKITUU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIuu Dapanes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOIABMXKYIIAas cuila HHAYKIUMU B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAs CHJIa CAMOUHTYKIIAH.

DHeprusi MarHUTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTBHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN JIEMEHTAPHBIX YACTUII, UHTYKIIMOHHAS I1€Yb.

Llemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIuHUY MHYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pasznen S. KosiedOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUS
Konebarenbnast cuctema. CB0OOOgHBIE MexXaHWYEeCKHMe Koyebanus. [‘apMoHMueckue
koneOanus. Ilepuwon, dwacrora, ammumryaa W ¢asza konebanwit. [IpyKWHHBIH MasTHUK.
MaremMaTrueckuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Konebanuil. [IpeBparenne sHepruu npu
FapMOHHYECKHUX KOJIeOaHUX.



KonebGarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAaHUSI B HJCaTHbHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOrus MEXIy MEXaHUYECKMMH M 3JIeKTPOMArHUTHBIMU
kosnebanusmu. @opmyna Tomcona. 3akoH cOXpaHEHUS SHEPTUU B UJICATHHOM KOJIeOATeThHOM
KOHTYDE.

[IpencraBienue o 3aTyxaronux KoneOaHusIX. BoIHY ) IeHHbIE MEXaHUYECKUE KOJICOaHMUS.
Pe3onanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennblil Tok. CHHYCOUAANBHBIN IEpEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKEHUS.

Tpanchopmarop. [IpousBoacTBO, mepenada U MOTPEOJICHUE DIICKTPUUCCKOH DHEPTHH.
OKOJIOTMYECKUE PHUCKM TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosip3oBaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBa W NPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK,
reHEepaTop MEPEMEHHOr0 TOKA, TUHUU AJIEKTpOoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPYKUHHBIN UM MaTeMaTU4eCKUI
MasITHUK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJIeOaHUM.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl — (3aBUCHUMOCTH  CHJIBI  TOKA M HANpPSDKEHHS] OT BPEMEHH)  JUIst
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH H
KOHJIEHCATOopA.

Mogenb TUHUAU SIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

WccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIBIX KOJIeOaHU rpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl Tpy3a.

WccnenoBanne mepeMEHHOTO TOKa B IEMH W3 TOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHUs
U JiuHa BOMHBL [lomepeuHble W TpoJOJibHBIE BOJHBL HWHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4€HUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpoMaranTHO# BotHE. CBOMCTBA 3JIEKTPOMArHUTHHIX BOJIH:
OTpakeHHe, TpeJoMJIeHHe, Tmoispu3anus, audpakuus, wuHTepdepeHuns. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ixana sneKTpOMarHUTHBIX BOJIH. [I[pruMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paauonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIBTPa3BYKOBAs TMarHOCTHKA B TEXHUKE U MEIUIIMHE, Palap, paauonpuEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKA.

Habmioienue orpaskeHus: U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HAHC.

HaGumoneHne cBsI3u I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOH W 4acTOTOM
KoJ1eOaHuH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEHHE CBETa B OJJHOPOJIHOM cpee.
JIy4 cBeta. ToyeuHbI HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBera. llocTpoeHue HM300paXeHUH B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI MpPEJIOMIICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi yroja MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CiioxkHbIi cocTaB 6enoro csera. L[ser.

CoOuparomue W paccewBaromue JUH3BL. ToHKas auH3a. DOKYCHOE pacCTOsSHHUE U
ONTUYECKasl CHJIa TOHKON JUH3bL. [locTpoeHne n3o00pakeHuil B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JIUMH3BL. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. HWatepdepenuns cBera. KorepeHTHble HCTOYHUKU. Y CIIOBUSA
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI'€pEHTHBIX HICTOYHHUKOB.

Hudpaxmus cera. J[udpakumonnas pemérka. YcaoBue HaONIOACHUS TIaBHBIX
MaKCHMYMOB IIpH Na/ICHUH MOHOXPOMAaTUYECKOT0 CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHuueckue ycTpoWcTBa W IpPaKTUYECKOE IMPUMEHEHME: O4YKH, JIiyna, (oToammapart,
MIPOEKIIMOHHBIN amnmnapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKkIIMOHHAsS peIéTKa,
MOJIIPOU .

Llemoncmpayuu

[TpstmonuHeHOE pacipocTpaHEeHNe, OTpaKeHUE U MpeoMiieHHe cBeta. OnTuueckue
pUOOPBHI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habnronenue nurepdepeHnnu ceera.

Habmonenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBeTa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns IpeJoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
['paHuibl IPUMEHHUMOCTH KJIaCCHUUYECKOW MeXaHuKHU. llocTynaTel crnenualbHOW TEOpHH
OTHOCHUTEILHOCTH: WHBAPUAHTHOCTh MOJYJA CKOPOCTH CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTENIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILICHHUE JITTUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.



Paspen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [Tnanka cBs3u 3HEprUM GOTOHA C €r0 YACTOTOH. DHEPIHUs U UMITYJIbC
¢dotoHa.
OtkpeiTue u wucciaenaoBanue Qororpdexra. Omnbiter A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmTeitna aist porodpdexra. «Kpacnas rpanunay porosddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: (POTOINEMEHT, GOTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lmanerapuas
Mmojenb atoMa. Iloctynarer bopa. M3nmyuenue u norsiomenne (OTOHOB MPH MEPEXoJie aToMa C
OJIHOT'O YPOBHS SHEPTrUu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEN SHEPruy aToMa BOJOpOa.
BousinoBsie cBolicTBa yactull. Bosnbl ne bpoisia. KopnyckysipHO-BOJIHOBOM Jyallu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA W IPAKTUYECKOE IIPUMEHEHHWE: CIHEKTPaJIbHBIA AaHaIu3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hablmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, TOKA3bIBAIOIINE CII0)KHOCTh CTPOEHUS Apa. OTKPbITHE PaJOAKTUBHOCTH.
OmnbiThl Pesepdopaa nmo onpeneneHuio cocraBa paauoakTUBHOro u3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u31y4eHus. BiusHue paguoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.
OTxkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozens siipa ['eiizen6epra—lBaneHko.
3apsn sapa. MaccoBoe uncio sigpa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnazn. ['amma-uzinydyeHnue. 3aKoH
PaZMoOaKTUBHOIO pacraja.
DOHeprus cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl aapa.
Snepusle peaknunu. [lenenve u CUHTE3 SIED.
SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M NEPCHEKTUBBI  sAEpHOU
SHEPTeTHKHU. JKOJIOTMYECKUE aCTIeKThI SAEPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metonel  HaAOMIOAEHUS M PETUCTPAllMM  DJIEMEHTapHbIX  YacTHILL.
OyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.
TexHUyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHHE: TO3UMETp, Kamepa Bunbcona,
SIIEPHBIN peakTop, aToMHasi 6oMOa.
Jlemoncmpayuu
CUY€TunK HOHM3HUPYIOIIUX YACTHII.



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

Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Ortanel pa3BuTUs actpoHoMu. [IpuknanaHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38é€31H0r0 Heba. Co3Be3ausi, spKue 3BE3/1bI, IIIAHETHI, X BUIMMOE ABH)KCHHUE.

ConneyHas cucrema.

Counnine. ConHeyHas akTUBHOCTh. Mctounwk sHepruu ConHua M 3BE37A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTUKU. /[narpamma «CHeKTpajbHbIN KJIACC — CBETUMOCTbY. 3BE3/1bI [I1aBHOU
MIOCJIEIOBATEIbHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETUMOCTb» JUIA  3BE3  IJIaBHOHU
nocieaoBarelbHoCcTU. BHyTpeHHee crpoeHue 3BE34. CoOBpEMEHHBIE IPEJCTABICHUS O
MIPOUCXOXKACHUM U 3BOroLMK COJIHLA U 3BE3/T. DTallbl )KM3HU 3BE3 .

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u npmxenne Coinnna B ['anaktuxe. Tums
rajiakTuk. Paguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006ma. PazOeranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUISL OTIPEIeIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyru.

O0o0marmniee noBTOpeHne

Pony ¢u3uku w acTpOHOMUM B HIKOHOMHYECKOHM, TEXHOJOTHYECKOW, COIMATBHOU W
THUYECKOU chepax NesITeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKHU U aCTPOHOMHH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa, POjib (PU3MUYEeCKOW Teopuu B (HOPMHUPOBAHUM MPEICTABICHUN O
¢u3nyeckoil kKapTUHE MHpa, MECTO (U3NYECKON KapTHHBI MHUpa B OOIIEM psAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEICTaBICHUI O IpUpOIE.

Me:xnpeamernbie CBA3H

N3yuenune kxypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ Y4€TOM
COJIEP>KATENbHBIX MEXIPEIMETHBIX CBs3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOJEHUE,
9KCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEb, U3MEPEHNE.

Mamemamuka: pemieHNe CUCTEMbl ypaBHEHHI, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOpAMHAT, CIOKEHHWE BEKTOPOB, IMPOM3BOJHBIE 3JIEMEHTApHBIX (QYHKIIH,
MIPU3HAKH MTOJI00MS TPEYTOJIbHUKOB, OTpeieIeHNE IOAIN TNIOCKUX GUryp 1 00bEMa Tell.

buonozus: >nexTpudeckue sIBJICHUs B )KUBOU MPUPOJIE, KoyiebaTebHbIe ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOM NPUPOJE, NEMCTBUE paJiMallii Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MTOBEPXHOCTH, MPEJICKAa3aHNE 3eMIIETPICEHUH.

Texnonozus: TMHUM DJIEKTPOIIEPENAy, TEHEPATOP NEPEMEHHOIO TOKA, JIEKTPOJBUIaTElNb,
WHIYKIIMOHHAS TIeYb, pajap, PaauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs OTNITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusmuka» Ha ypoBHE cpeaHero odmiero oOpa3oBaHuUs
(0a30BbIl  ypOBEHb) JIOJDKHO  OOECIEUYUTh  JOCTHIXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yabTaThl OCBOCHHUA yueOHOro mpeamera «Pu3MKay IOJHKHBI OTpa)karb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEH IMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUI,
COOTBETCTBYIOIIMX TPAJAWLIUOHHBIM IIEHHOCTSM POCCHICKOrO OOINECTBa, pacIIMpeHue
YKU3HEHHOT'O OIBbITA U OMbITA JAESITEIBHOCTH B NPOLECCE peau3allid OCHOBHBIX HAaIpaBJICHUMN
BOCIIUTATEJIbHON JESATEIILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIHHTAHMSA:

c(OpPMUPOBAHHOCTh  TPAXKJAHCKOM IMO3MLMU  OOyYarollerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0O OOIIEeCTBa;

IPUHITHE TPATULIUOHHBIX 00IEUETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX
LIEHHOCTEH;

FOTOBHOCTb BECTU COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX IPaskJaHCKOro 00IIECTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHME B3aUMO/IEIICTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUNCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHUBATH CUTYALUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B AEATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKIIOUAsl CTETUKY HAyYHOT'O TBOPUYECTBA, IPUCYIIETO
¢busnueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeTbHOCTH, B TOM YHCIIE CBA3aHHBIM
Cc (U3MKOM M TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymield npodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M caMO0OOpazoBaHUIO0 B oOmacTu (U3MKH Ha
MPOTSKEHUU BCEU J)KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYpPbI, 0OCO3HAHUE II100aJIbHOTO XapaKkTepa
HKOJIOTUYECKUX MPOoOIIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHHUE JIEHCTBHUI B OKPYKAIOILIEH Cpesie Ha OCHOBE 3HAHUS
1eJIe YCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacIlupeHHe OIbITa JEATENbHOCTH HKOJIOIMUYECKON HANpaBJIE€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAaHUM 10 (pusmke;

7) IEHHOCTH HAYYHOT'0 TO3HAHWS:



Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAay4YHO! JEATeIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUEHHs (PU3UKU
OCYIIECTBIISATH IPOCKTHYIO U HCCIICAOBATEIBCKYIO ACATEIIHOCTh MHIUBHIYaJILHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIU3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEeIIATh LENH JeSTeIbHOCTH, 33/1aBaTh MapaMeTpPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMbI C YIETOM aHAN3a UMEIOLTUXCA MaTEPUATBbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yIbTATOB LENISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEIATEIbHOCTH;

KOOPJMHHUPOBATH U BBHIMIOIHATH Pa0OTY B YCIOBUSAX PEATLHOT0, BUPTYAIHHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE NPU PEUICHUH KU3HEHHBIX MPooIeM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pusmdeckoi
HayKU;

BJIQ/IETh HABBIKAMHU y4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOW JEeSATeNbHOCTH B 00JIACTH
(U3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MTOMCKY METOJIOB PEIleHus 3ada4
(U3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluH,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3IaHUU
y4€OHBIX TIPOEKTOB B 001aCTH (PU3HUKY;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUNOTE3Y €€ peleHus, HaX0IUTh apryMEHThI JJIs 10Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH MOJTYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3yJIbTaThl, KPUTHUYECKU OLIEHUBATh
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYIHpPOBATH COOCTBEHHbIE 3a7jaul B 00pa30BaTeIbHON JEATENbHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPE/IIaraTh OPUTMHAIIBHBIE TTOIXO/bI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEp’KaHUSI U3 HCTOUYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEJIbBHO OCYHIECTBISATh TMOWCK, aHaJlIW3, CHUCTEMATH3alUI0 U
MHTEpIpEeTaHio HHPOPMAIMHN Pa3INYHbIX BUJIOB U (OPM NpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pelIeHNd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJad C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30IMacCHOCTH, TUTHEHBI, PECypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOH 0€30MacHOCTH;



CO3/1aBaThb TEKCThl (PU3NYECKOIO COAEP)KAaHUS B pa3IM4yHbIX (opMmMaTax cC ydéToM
Ha3Ha4YeHUS HHPOPMALIMH U LIEJIEBOH ayAUTOPUH, BBIOMPAsi ONTUMAIIbHYIO (POPMY MPEICTABICHUS
U BU3YaJIN3aLHH.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHKYy U METOJIbI COBMECTHBIX JICHCTBUH C yUETOM OOIINX UHTEPECOB U
BO3MOXKHOCTEH KaXJI0T0 4jeHa KOJUIEKTHBA;

OPUHUMATh IeJId COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH W KOOPAMHHPOBATH
JEHCTBHS MO €€ TOCTUXKEHUIO: COCTABIIAThH IJIaH JCHCTBUMA, paclipelesiTh PO ¢ Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 yYaCTHHKA KOMaH[bl B OOIIUN pe3ynbTaT
110 pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATh UACH C IMO3UIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3jIMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh HMHUIIMATHBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe YUeOHbIe AeliCTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATEJIBbHYIO NEATEIBHOCTh B 00JacTH (PU3UKU U
aCTPOHOMMH, BBISABIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIAThH IUIAH PEIICHMS PAacYETHBIX M KAadeCTBEHHBIX 3aJ]ady, IUIaH
BBIMOJIHEHUS] TNPAKTHMYECKOW paboThl € y4y€TOM MMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JienaThb OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
c1oco0cTBOBaTh (POPMUPOBAHHUIO U MPOSIBICHUIO SPYAULIMH B 001acTU (PU3HUKH, TOCTOSTHHO
MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:
J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BJIaJICTh HAaBBIKAMU I103HABATEIbHON peQIIeKCUU KaK OCO3HAHHS COBEPILAEMBIX JICHCTBUI
Y MBICJIUTEIIBHBIX MPOLECCOB, NX PE3YJIBTATOB U OCHOBAHU;
UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIUTs OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B mporiecce OCTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBbI 110 (PU3UKE IS
YPOBHS CpeAHEro odmiero oopa3oBaHusl y 0OYy4YaIOLIMXCS COBEPIICHCTBYETCS SYMOLMOHAIBHBIN
MHTEJUIEKT, MPEANOJIaraolui c(hOpMUPOBAHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIMOHAIBHON Cepsl, ObITh yBEpEHHBIM B ceOe;

CaMOPETYJIMPOBaHHUs, BKIIFOUAIOILET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSM U IPOSIBIIATh
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO LENM U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JCHUCTBOBATH UCXOMsl U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE ApPYTHX,
YUYUTBIBATh €r0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C IPYTHMHU
JOABMH, 3a00THTHCS, IPOSIBIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJjiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax poiib U MecTO QUMK B (POPMUPOBAHHH COBPEMEHHOU
Hay4YHON KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJOIHMH, B MPAKTUYECKOH
JIeATSIIFHOCTH JIFO/ICH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS HU3YYCHHBIX (PU3MUECKUX MOAeJei: MarepuanbHas
TOYKa, WHEpIHUAIbHAS CHCTeMa OTCY€Ta, abCONIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOACIH
CTPOEHUS Ta30B, XKHUJAKOCTEH M TBEPHABIX TEJ, TOUCUHBIH 3JIEKTPUUYECKHM 3apsii NpU pelIeHUuU
(bu3HUYecKUX 3a/1a4;

pacrio3HaBaTh (PU3MYECKHE SIBJICHUS (IIPOLECCh) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEILIECTBA M AJIEKTPOJAWHAMUKHU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJMHEHHOE [BMKEHUE, CBOOOJHOE TMajieHHe Tell,
JBIDKEHUE TI0 OKPY>KHOCTH, MHEPITUS, B3aUMoIelcTBHE TeN, U dy3usi, OpOyHOBCKOE JIBUKECHHE,
CTPOEHHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUEe 00bEMaA TeJl MPU HarpeBaHUU (OXJIaKICHUN),
TEIUIOBOE pPABHOBECHE, HCHApEHHE, KOHJAEHCAlus, IUIABJIEHUE, KPUCTAJUIM3AIMs, KUIIECHHE,
BJIQ)KHOCTB BO3/yXa, TOBBIILIEHUE IaBIEHUS Ta3a IIPH €r0 HArPEBAaHUU B 3aKPBITOM COCYJE, CBA3b
MEXIy MapaMeTpaMu COCTOSIHHMSI ra3a B M30Ipolleccax, AJIEKTpU3alUs Tell, B3aUMOJAEHCTBHE
3aps70B;

ONMCHIBaTh MEXAHMUYECKOE JBI)KEHUE, UCHOJb3Ys (DU3MUECKHE BEIMYHHBI: KOOpJAUHATa,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, UMITYJIbC Tela, KHHETHYECKast
SHEprusi, NOTEHUUalbHAs JHEpPrusi, MexXxaHudeckas padoTa, MEXaHUYecKas MOIIHOCTb; MpHU
OIMCaHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOIb3yEMBIX BEJTMUMH, UX 0003HAYEHHUS
U €IMHHUILIBI, HAXOIUTh (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (U3MUECKYIO0 BEIMYUHY C APYTUMU
BEJIMYNHAMU;

ONKCHIBaTh H3YYEHHbIE TEIJIOBbIE CBOICTBA TeNl W TEIUIOBBIE SBJICHMS, HCIOJIb3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3a, TeMIeparypa, CpeAHsAs KHHETHYecKas »HEprus
Xa0TUYECKOTO JIBWYKEHUS MOJIEKYJ, CpeIHEKBaJpaTHUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHsIsI 3HEprus, padora rasza, Ko3((UIUEHT IOJIE3HOT0 JIEHCTBHS TEIMJIOBOTO
JBUTATENS; IPU ONMUMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI MCTIOIb3YyEMbIX BETUUHH,
ux O0OO3HAYeHHMs W EIUHMIBI, HAXOIUTh (HOPMYJbI, CBS3BIBAIOLIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJTMYHHAM;

ONMCHIBATh U3yUYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBICHHUS
(mporecchl), UCHONB3YS (PU3MUECKHUE BEIMUYMHBI: AJEKTPUUECKUN 3apsif, IJIEKTPUUYECKOE IOoJIe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAN, pa3HOCTb IOTEHLHUAJIOB; IPH ONHUCAHUU [PABUIBHO
TPAKTOBaThb (PU3MUECKUI CMBICI MCIOJIb3YEMBbIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIIbI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEITMYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBJICHUSA, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IIPUHLUIBL 3aKOH BceMupHoro tsrorenus, I, II m III 3akonsr HeroTroHa, 3aK0H COXpaHEHMs
MEXaHUYECKON DHEPIUH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLMI CYNEPIO3ULUH CUJI, TPUHIIMIL
PaBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHYECKOM DHEPIUU TEILIOBOTO JBUIKCHMS
MOJIEKYJT ¢ a0COJIOTHOH TeMIlepaTypoi, MepBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHCHHS
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyioHa, mpy 3TOM pa3inyaTh CI0BECHYIO (POPMYINPOBKY 3aKOHa,
€ro MaTeMaTU4YEeCKOE BHIPAKEHHUE U YCIIOBHS (TPaHHIIbI, 00JaCTH) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nuyarh yciaoBUs UX O€30I1aCHOTO MCIIOJb30BaHMs B IOBCEIHEBHOM KU3HY,

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIEIOBAaHUIO (PU3MUECKUX SBJICHUH M MPOIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M  KOCBEHHBIX M3MEpeHMH, Mpu 3TOM  (opMyaupoBaTh
mpo0yieMy/3aqaqy v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TIPETIOKEHHOTO
000pyZI0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MNPSMbIE U KOCBEHHbIE HM3MEPEHUsI (DU3MUECKUX BEJIUYMH, IPU ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOIPEIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C HCII0JIb30BAaHUEM IPSMBIX
M3MEPEHUH, NP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHPOBATH PE3yJbTATHI IMOIY4YECHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TaOJIUI U Tpa(UKOB, J1e1aTh BBIBOJIBI IO PE3yJIbTaTaM
HCCIIEA0BAHUS;

cobuoiaTh IMpaBuia 0O€30MacHOro TpyAa IpU MPOBEIEHUHM HCCIEIOBAaHUI B paMmKax
y4eOHOTO OSKCIIEPUMEHTa, y4eOHO-HMCCIIEOBATENIbCKOM W TPOEKTHOM  JESITeIBbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyI0BAHHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHalIM3a YCIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJIE€Tb, BBIIEIATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE i1 €€ pelIeHus,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAIbHOCTh MOJyY€HHOTO 3HaUeHUs (PU3HUECKON BEeIUYHHBI;

pelath KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyxJIeHHi ¢ ONOpoi Ha N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBIICHMUS;

MCIIOJIb30BAaTh NPH PEIICHUH YU€OHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOIOTHH
JUI TIOUCKA, CTPYKTYpUpPOBaHMs, HWHTEPIPETALUU M MPEICTaBICHMS Yy4yeOHOM M HaydHO-
MOMYJSIPHOM H(pOpMaIK, TOTy4YEHHOW U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh
noJryJaeMmyro MH(opMaIuio;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3HKE B MOBCEAHEBHOM KU3HHU 17151 00ecTieYeHUs
6€301acHOCTH NMpHU 00pallleHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUIsl COXpAaHEHHUs
3J10pOBbS U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKpY KaIoLIel cpeie;

paboTaTh B IPYIIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PabOTy
TpyNNbl, palMOHaIbHO paclpelneisTh OOS3aHHOCTH U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBAaTHO OLIEHMBATh BKJIAJ Ka)KIOIO M3 YYAaCTHUKOB IPYNIbI B
pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

K konmy oOyuenust B 11 kiaacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (GU3MKU B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
JesITeIbHOCTH JIIO/IEH, LIEJIOCTHOCTh ¥ €AUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENe: TO4YeUHbIH
JNEKTPUYECKUH 3apsi, JIyd CBETA, TOUCYHBI HCTOYHHUK CBETA, sIICpHAs MOJIEIb ATOMA, HYKJIOHHAs
MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (U3NIECKUX 3a/1a4;



pacnio3HaBath (U3HUECKHE SBICHUSA (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHA ¥ KBAaHTOBOU (DU3HKH: AJICKTpHUUECKAs MPOBOJUMOCTD, TEIIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JCHCTBHUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIHSI, JACHCTBHE MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM H ABWKYIIHMIACS 3aps,
ANEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus € MONSIpU3aNMs CBETa, TUCIEPCUS CBETa,
dhotoanekrpuuecknii 3pdexT (PpororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAA U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3JIMYHBIX CPENl) U AIIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI),
UCTIONB3Ysl (M3MYECKHUE BEIMYMHBI: DJICKTPUYCCKHHA 3apsl, CHIA TOKa, JJICKTPUYECKOE
HaMpspKEeHUe, JIEKTPUUECKOe COMPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, AIEKTPOABIKYILAS CUJla,
paboTta TOKa, WHAYKIHS MarHUTHOTO MO, cuia Ammepa, cuna JlopeHIa, WHIYKTUBHOCTH
KaTYIIKH, SHEPTusl 3JIEKTPUYECKOTr0 W MArHUTHOTO MOJeH, Mepuoj M YacToTa KojebaHuil B
KOJIeOaTeIbHOM KOHTYpE, 3apsiJl U CHJIa TOKa B MPOIECCE TAPMOHMYECKUX AJIEKTPOMATrHUTHBIX
kojeOaHuii, (GokycHOe paccCTOsSHHME M ONTHYECKas CHJIa JIMH3bI, MPH OMHCAHUU MPABUIBHO
TPaKTOBaTh (U3WYCCKUU CMBICT UCIOIB3YEMBIX BEIHYHMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BETMUYUHAMU;

ONUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HUCIONB3Ys (PU3HMUECKUE
BEJIMYUHBI: CKOPOCTH 3JEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, DHEPIHs U
UMITyJIbC  (OTOHA, TEPUOJ TOJypaclaaa, JHEPrHs CBSI3M ATOMHBIX SIep, NPH ONMHCAHUU
MPABWJIbHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAYEHUS U
SIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINC TAHHYIO (U3HUYSCKYIO BEIWYUHY C JIPYTHMH
BEJIMYMHAMU, BBIUUCIISITh 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh (DU3UUYECKUE TPOIECCHl U SIBICHUS, HCIOJIb3YS (PU3MUECKHE 3aKOHBI U
npuHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOIO M TMApaIENbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKkOH AJIEKTPOMAarHUTHOW  HMHAYKIMU, 3aKOH
MPSIMOJMHEHHOTO PAaCpPOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHEHUE DiHIITeHA 11 poTod(DPeKTa, 3aK0OH COXpaHEHUS DHEPTUH, 3aKOH COXPAaHEHUS
HUMITYJIbCA, 3aKOH COXPAHEHHUsS AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsS MacCOBOTO YHUCIIA,
nocrynartel bopa, 3akOoH paJMOaKTUBHOIO pacmaja, IMpU 3TOM pas3inyaTbh CIOBECHYIO
(OpMyIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE M YCJIOBUSA (TpaHUIBL, 00JacTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIpaBJICHWE BEKTOpa MHAYKIMM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHMCHIBATH M300paKEHUE, CO3/1aBaeMOE TIOCKUM 3€pPKaloM, TOHKOW JIMH30M;
BBITIOJTHSITH DKCIIEPUMEHTHI 110 UCCIIETOBAHNUIO (PU3UIECKUX SIBJICHUH U TIPOIECCOB C
WCIMONIb30BAaHUEM TPAMBIX W KOCBEHHBIX H3MEpPEHUi: Tmpu 3TOM  (POpMYyIHUPOBATH
npobeMy/3aady U TUIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO

000pynoBaHus, MPOBOIUTE OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISATh TIPSIMBIE W KOCBEHHBIE HW3MEPEHHUS (U3MYECKUX BEIWYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIA CIOCOO H3MEpPEHUsT M WCIOIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MTOTPEIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEITUYMH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHUM:
MPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (PMKCHpPOBATH PE3yJAbTAThl MOTYyYEHHON 3aBUCUMOCTH
(Gu3MUecKUX BEIWYMH B BHUAE TaOmuil W TpapuKOB, JAeNaTh BBIBOABI IO pe3yibTaTaM
UCCIIETOBaHMUS;

coOnrofarh mpaBuiaa O€30MacHOro Tpyda MPU TPOBEACHUHM HCCISAOBAHUN B paMKax
y4eOHOro OIKCIEPUMEHTa, Y4eOHO-MUCCIIeOBATEIbCKOW U TPOEKTHOW  JEATEIIBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyAOBAHNUS;



pewmath pacu€THble 3aJaud C SIBHO 3aJaHHON (U3MYECKOM MOJENbl0, HCHOIb3Ys
¢u3nveckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBHS 33[a4d BHIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3UYECKHE BEIMUYUHBI M (OPMYNbl, HEOOXOOUMbIE I €€ pelleHHs,
MIPOBOJIUTH PAcUEThl M OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAUYEHUS (PU3HMUECKON BEITUYHHEI;

pelaTh KayeCTBCHHBIC 3aJauyd: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUYUBYIO LIETIOYKY
paccyXKJIeHUI ¢ OOpPON Ha N3YYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCTIOJIb30BaTh MPU pEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOIOTUN
IUI1 TIOUCKA, CTPYKTYpUpPOBAHMs, WHTEPHNPETALUU M MPEICTAaBICHMUsS Yy4eOHOM M HaydHO-
MOMYJISIPHOIM HH(POPMALIUH, TTIOTYyYEHHON U3 a3 IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHATTM3UPOBATh
HoJIy4aeMyro MH(opMaIuio;

OOBSICHATH IPUHIUITBI ISHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, Pa3IuvaTh
yCIIOBHSI X O€3011aCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH{, B 00BbACHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HKE B TOBCEAHEBHOM )KU3HU [T 00€CTICUeHUS
0e301acHOCTH MpHU OOpaLIeHUHU ¢ MPHUOOpaMH U TEXHUUECKUMH yCTPOHCTBaMH, Ui COXpPaHEHUs
3II0OPOBBSI U COOJTIOJICHHUS HOPM KOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJICH, IIIaHUPOBaTh paboTy
IpyHnbl, palUOHAIbHO pacCHpelesiaTh OOf3aHHOCTH U IJIAHUPOBaTh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTyalMsX, aJeKBAaTHO OLICHMBATH BKJIAJ Ka)KIOIO M3 yYaCTHUKOB IPYIIIBI B
pelIeHrne paccMaTpUBaeMoOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHME

10 KUIACC
KosmmyecTBo 4acos Marta

Ne n/m HaunmeHnoBaHue pa3aeios HU3y4YeHHUH JuiekTpoHHBIE (1 (poBLIE)

H TeM MPOrpaMMblI Bcero KP e 00pa3oBaTeJbHBIE PECYPCHI

‘ Paznen 1. PUSUKA U METO/Ibl HAYYHOI'O TIO3HAHU A
1.1 @u3uKa ¥ METOIBI HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
https://m.edso0.ru/7f41bf72

HUroro no pazaeny 2

| Pasnen 2. MEXAHMKA

bubmuoreka LIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2.2 JluHaMuKa 7 https://m.edso0.ru/7f41bf72
Bu6nuoreka IJOK
2.3 3aKOHBI COXpaHEHHSI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/TFA1bF72
HToro mo pazgeny 18

Paspea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJJUHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUIECKON 9 1 bubmorexa [IOK
TeopHu https://m.edso0.ru/7f41bf72
Bubmorexa [JOK
32 OCHOBEI TCPMOHHAMHKH 10 . https://m.edséf).ru/7f41bf72
33 ArperatHble COCTOSTHUS BEIIECTBA. 5 Bubnuoreka [IOK
da3oBbIe TIEPEXOIBI https://m.edsoo.ru/7f41bf72
HToro no pasageny 24
Paznen 4. JIEKTPOAUHAMUKA
bubnmnorexa [JOK
41 MEKTPOCTATHA 10 1 https://m.eds<])_}).ru/7f41bf72
42 [TocTosIHHBIN ANEKTPUUECKUMA TOK. 12 1 bubnmnorexa [JOK
ToKH B pas3anyHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HToro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3
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11 KJIACC

HaumeHnoBanme pa3aesioB 1 TeM

KoauyecTBo 4acos

aTa U3y4YCHUA

DyiekTpOHHBIE (M (POBBIE)

NMporpamMMmsl
Ne i/ porp Beero KP P o0pa3oBaTeJIbHBIE PecypChl
Paznea 1. JJIEKTPOJANHAMUKA
11 MaruauTHOE TT0JIe. DJIeKTPOMarHUTHAS 11 1 3 bubmmoreka [JOK
' WHTY KIS https://m.edsoo.ru/7f41c97c
Hroro mo pazmeny 11 ‘
‘ Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bu6mmoreka LIOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U 3JIEKTPOMarHUTHHIE 5 1 Bu6mmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmoreka IJOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Htoro no pasaeny 24 |
Pa3znea 3. OCHOBBI CIIEHIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
31 OCHOBBI CTIEIMATIEHOMN TEOPUH 4 1 Bbubanoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edso0.ru/7f41c97c
HWroro mo paznemy 4 ‘
Paznen 4. KBAHTOBAS ®U3UKA
. butmmoreka [IOK
11 DJNIeMEeHTHI KBAHTOBOU ONITUKH 6 https://m.eds00.ru/7f41c97c
bub6mmoreka [IOK
4.2 Crpocrne atoma 4 https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
4.3 ATomHroe 1o > https://m.edso00.ru/7f41c97c
Hroro mo pazmeny 15
‘ Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
bu6mmoreka IJOK
51 DneMeHThI aCTPOHOMHUH B aCTPO(UINKH 7 1 https://m.edsoo.ru/7f41c97c
Htoro no pasjeny 7 |
‘ Pa3znea 6. OBOBIIAIOUIEE IOBTOPEHUE
butmmoreka [IOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO [TPO'PAMME 68 4 7



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

10 KITACC
KoanyecTBo yacos
Ne Tema ypoka KP mp Aata wsysenus (?g e:lcsToI:;(::;fﬂl::equchmsm
n/n yp Bcero P pecyp
1 dusnka — Hayka o npupoze. Hayuarsie 1 bu6mmoteka [{OK https://m.edsoo.ru/ff0c32e2
METO/Ibl IO3HAHUSI OKPYKAIOLIETO MUPa
2 Portb i MeeTo (bmHKHVB (bopwrposarn Bbubnunoteka L{OK https://m.edsoo.ru/ff0c33e6
COBPEMEHHOU HAy4YHOM KapTHHBI MUpPa, B 1
NPAKTHYCCKON NIEATSABHOCTH JIFOICH
;| Moo s Omomno | Busmorea LOK
A - |/ CPEMCILICHAC, https://m.eds00.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMepHOE NpsAAMONIMHEITHOE IBH>KEHHUE 1 bubmorexa HOK
https://m.edso00.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSIMOJIMHENHOE 1 Bubmmorexa [IOK
JBYKCHHE https://m.edsoo.ru/ff0c372e
6 CeobomHoe najgieHre. Y CcKopeHre cBOOOTHOTO 1 Bbubnuoteka LIOK https://m.edsoo.ru/ff0c39cc
najieHus
7 KpuBonuneiiHoe nsrkenue. JBmkeHne 1 bubimoreka ITOK https://m.edsoo.ru/ffOc3ada
MaTepUabHOM TOUKH 110 OKPYKHOCTH
Tpunuun otrocutensHocTH Famnes, . Bu6motexa ITOK https://m.edsoo.ru/ff0c3be8
8 WHepuuansHble CHCTeMbI 0TcueTa. [1epBbiii 1
3akoH HproTOHA
Macca rena. Cuna. Ilpunuun cyneprosuuun . Bbubnmoreka LIOK https://m.edsoo.ru/ff0c3be8
9 cui1. Bropoii 3akon HeloToHa [u1st MaTepranbHON 1
TOYKH
10 Tperwnii 3akoH HproTOHA 17151 MaTepHAaTbHBIX 1 bubmmoteka LJOK https://m.edsoo.ru/ff0c3be8
TOYEK
11 3aKkoH BceMHpHOTO TsroTeHus. Cuma 1 bubamoreka [JOK
TspkecTu. [lepBast KocMuuecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubaunorexa [IOK
12 Cuna ympyroctu. 3akoH I'yka. Bec Tena 1 https://m.eds00.ru/ff0c3e18
Cuna Tperui. Koodpuument rpenns. Cria Bbubnuoreka LIOK https://m.edsoo.ru/ff0c3f76
13 COTIPOTHBIICHHS TIPH ABIKCHHUH TeJla B 1
KUJIKOCTH MJIH Ta3e
IMocTynarespHOE U BpaIaTEIbHOE IBIIKEHUE
14 a0COJIIOTHO TBEPIOTO Tejla. MOMEHT CHIIBL 1 bubnuoreka ITOK https://m.edsoo.ru/ff0c41a6
IIneuo cuibl. YcinoBus paBHOBECHs TBEPAOTO
Tena
15 warepmmm rowec Hunyaes o, Sacon ) Bubmotera LIOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHHsl UMITyJIbca. PeakTHBHOE JIBIIKEHUE
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https://m.edsoo.ru/ff0c3620
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16

PaboTta 1 momHOCTD cvitbl. KuHeTHueckast SHeprust
MaTepuabHOil Touku. Teopema 00 n3MEHEHUN
KHHETUYECKOil SHEPTUU

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[HoTenuuansHas sueprus. [loTenunanbHas
SHEPrus yupyro nehoOpMHUPOBAHHON TIPY>KUHEI.
[HoTenuuanpHas 2HEpPTUs TENA

BOJIM3M IOBEPXHOCTH 3eMJITH

Bbubnnorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IToTeHIMaIbHBIC U HENIOTCHI[HATBHBIC CHIIBI.
CBs13b pabOTHI HEOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHHIECKON SHEPTHH CHCTEMBI
TeN. 3aKOH COXpaHEHUS

MEXaHU4YECKOU SHEPTHH

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabota «lccnenoBanue CBsI3U
paboThI CUJIBI C UI3MEHEHHUEM MEXaHUYEeCKON
SHEPTUU Tella Ha IPUMeEPE PACTHKEHUS] PE3HHOBOTO
KIyTay

20

KOHTpOJ’IBHaﬂ pa60Ta no teme «KuHeMaTuka.
HI/IHaMPIKa. 3aKOHBI COXpaHCHHS B MCXaHUKE»

bubarorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ TTOJIOKEHHUS MOJICKYJISPHO-
KHHETHYECKOi Teopuu. BpoyHOBCKOE
nskenne. nddysus.

bubmmoreka ITOK https://m.edsoo.ru/ffOc4dc2

22

XapakTep JIBUKEHUS M B3aUMOJICHCTBHS YaCTHIL
BeniecTBa. MoJienu cTpoeHus ra3oB, KHUIKOCTEN
W TBEPIBIX TEI.

[IpodopueHTAITOHHBIH YPOK:
«HanoTtexHoNOrMM»

23

Macca monexyn. KomndecTBo BemiecTsa.
ITocTosiHHAst ABOTapO

24

TennoBoe paBHoBecue. TemmepaTypa u eé
n3Mmepenue. [llkana temneparyp Llenscust

25

Wneansusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka ITOK https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KHHETHUYECKON SHEPTrUM JBUKEHUS MOJIEKYII.
Ypasuenune MenaeneeBa-Kianeiipona

Bbubaunorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGoparopnas pabota «VccnenoBanue
3aBHCHUMOCTH MEX]y MapaMeTpamMu
COCTOSIHUS Pa3pEIKECHHOTO ra3a

29

I/I301'Ip0]_[CCCI)I B UJCAJIbHOM I'a3€ U UX rpa(bnquKoe
IpeACTaBJICHUC

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss1 3HEprus TEpMOAMHAMHUYECKOM
CHCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Temiotel U paboTta. BHyTpeHHss

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



https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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OHEPIrud OJHOATOMHOT'O NACAJIBHOIO rasa

31 Buzsl Tennonepenauu bubmorexa HOK
A pex https://m.edsoo.ru/ff0c5¢c36
» Eaem,ﬁas[ TEIUIOEMKOCTD BEI[ECTBA. Butmorexa LIOK
OJIMMECTBO TEILIOTHL MPH TeTIonepeaae. https://m.edso0.ru/f0c5c36
AnmabaTHBIH mporiecc
33 IMepBblii 32aKOH TEPMOJANHAMHKH U €70 bu6mmoteka [{OK https://m.edsoo.ru/ffOc5efc
MPUMEHEHUE K H30TPOoIleccaM
34 HeoOpaTtuMocTs mpoIieccoB B PHUPOJIE. Bubmmorexa IIOK
Bropoii 3aK0H TepMOAHHAMUKH https://m.edsoo.ru/ff0c6230
35 Hpunnun aeiicteus u KI1J ternoBoit bubanorexa [TOK
MaIlIHHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KI1/]
DKONOrUIECKUE MPOOIEMbI TEIIOIHEPTETHKH.
37 IIpodopueHTAIIMOHHBII YPOK: «DHEPreTHKA
OyayIero»
38 O6ob6maromuil ypok «MoJeKysipHas bubnuoreka [TOK
¢u3rka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
39 518[}?;2?2}?1%;26@?;;;2 TE;;;OBH bubmorexa LOK
AP ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKINY
40 ITapooGpazoBaHue M KOHACHCAIHS. Bubnuorexa IIOK
WcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
a1 AOCOJIIOTHAS U OTHOCHUTEIbHAS BIaXKHOCTD bubaroreka [TOK
BO3/1yxa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
42 amop(dHbIe Tena. AHU30TPOIHS CBOHCTB bubnuoreka [TOK https://m.edsoo.ru/ff0c65f0
KpucTauioB. JXKuIkue KpucTauibL.
CoBpeMeHHbIE MaTepHaIbl
43 [InaBneHue u KpucTamIu3anys. Y AenbHas TemIoTa bubnnorexa [JOK
wrapneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
Bbubnuoreka [IOK
44 YpaBHEeHHE TEIIOBOTO OanaHca https://m.eds00.ru/f0c6820
45 DNeKTpU3aus TeNl. DIeKTPUIeCKui 3apsi. JBa bubnunoreka ITOK https://m.edsoo.ru/ff0c6bcc
BHU/Ia 3JIEKTPUIECKHUX 3apsi/IoB
TpoBoaHHKH, AMONCKTPHKH 1 Bbu6nmoreka IIOK https://m.edsoo.ru/ffOc6bcc
46 MTOJTYTIPOBOTHUKH. 3aKOH COXPAaHECHHUS
ANEKTPUYUECKOTO 3apsiia
47 BsaumoneiictBue 3apsaoB. 3akoH Kynona. bubimoreka IIOK https://m.edsoo.ru/ffOc6ced

ToueuHslil 3nEKTpUIECKUN 3apsa]
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48

Hanpsx€HHOCTD 37EKTPUYECKOTO TOJIS.
[IpuHiun cyneprno3uuuy 3JeKTPUUECKUX HOJIEH.
JInHuyn HanpsAKEHHOCTH

bubnuoreka ITOK https://m.edsoo.ru/ff0c6df2

49

Pabota crit 3JIeKTpOCTaTUIECKOTO OIS,
ITorenmnuan. Pa3HOCTh MOTEHIIMAJIOB

bubnuorexa ITOKhttps://m.edsoo.ru/ff0c6f00

50

[IpOBOTHUKY W TUDJICKTPHUKH B
AIEKTPOCTATHICCKOM TIoJIe. JnamekTpraeckas
MIPOHUIIAEMOCTh

bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnexkTpoéMKocTh. Kormencatop

bubmmorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DEeKTPOEMKOCTBD IIJIOCKOTO KOHAEHCATOPA.
OHeprus 3apspKEHHOro KOHAeHcaTopa

bubomuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padora "U3mepenue
3IEKTPOEMKOCTH KOHJeHcaTopa'

54

ITpuHuun necTBUS U NPUMEHEHNE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO amnmapara,
CTPYHHOTO IpHUHTEPA. DNEKTPOCTATUUECKAS
3amuTa. 3a3eMiIeHHe 3IEKTPOpUOOpOB

55

OneKTpU4YecKuil TOK, YCIOBUS €To
cymectBoBanud. [locTosHubli ToK. Cuna Toka.
Hanpspkenue. ConpoTuBienue. 3akoH OMa 11
y4dacTKa IeTH

56

[TocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COSTUHEHNE TIPOBOTHUKOB.
JlaGoparopHas pabota «/3yueHue cMeaHHOTO
COEIMHEHHSI PE3UCTOPOBY

57

PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO TOKA.
3akoH Jlxoynsa-JIenua

bubnuroreka ITOK https://m.edsoo.ru/ff0c74f0

58

3axon OMa ajs TOTHOH (3aMKHYTOMH)
anekTpuueckoil nenu. KopoTkoe 3aMbIKaHue.
JlaGopatopnas padora «3mepenne DC
HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSD)

bubimoreka IIOK https://m.edsoo.ru/ff0c7838

59

DJeKTpOHHAas TPOBOJUMOCTE TBEPABIX
METaJUIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAaJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOANMOCTh

butnuoreka ITOK https://m.edsoo.ru/ffOc7ae0

60

OnexTpudyeckuil Tok B Bakyyme. CBolicTBa
IEKTPOHHBIX IIy4YKOB



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

61

OnexTpuuecKuil TOk B pacTBOpax U paciiaBax
3MEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMSL.
OnexTponu3

62

OnexTpuuecKkuil TOK B pacTBOpax U paciiaBax
3MEKTPOIUTOB. DIEKTPOIUTHIECKAS JUCCOLUALIUSL.
OnexTponu3

63

DNeKTpUUECKHid TOK B Ta3ax.
CaMOCTOSATENbHEINA 1 HECAMOCTOSATENIbHBIIN
paspsaa. Monnus. [lnazma

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

64

DneKTpuUecKue MPrOOPHI U YCTPOUCTBA U UX
MpakTHueckoe npuMenenue. [IpaBua
TEXHUKH 0€30IIaCHOCTH

bubmmoreka ITOK https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok «JIEKTPOIHHAMUKAY

bubanoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonrponbHas pabora mo teme
«QnekTpocTaTtuka. [10CTOSHHBIN 31EKTpUIECKUI
TOK. TOKH B pa3IM4HBIX Cpefax»

bubimoreka ITOK https://m.edsoo.ru/ff0c8a8a

67

PesepeHelit ypok. Kontposbhas pabota mo
TeMe "DneKkTpoauHamMuka"

bubanorexka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIit ypok. OG00IIarONIMA YPOK MO TeMaM
10 kmacca

bubnuoreka ITOK https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[MPOIr'PAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

n/m

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoa
bHbIE
padoThl

IpakTnueck
He padoThl

Jara usyyenus

JaexkTponHsblie nHdpoBHIe
o0pa3oBaTe/bHbIe pecypchl

TTocTosIHHBIE MArHUTHI M UX B3aUMOJIEHCTBHE.
MarnutHoe nose. BekTop MarHuTHOW HHAYKIMH.
JIuHMM MarHUTHON MHAYKUUU

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c9778

MarsauTtHoe moJie MpOBOJAHUKA C TOKOM. OTBIT
Opcrena. BaumoaeiicTBie MpoOBOJHUKOB C TOKOM

bubnunoreka ITOK https://m.edsoo.ru/ff0c98fe

JlabopatopHas pabota «3y4ucHne
MarHUTHOT'O MOJISl KATYIIKH C TOKOM)

bubnunoreka IJOK https://m.edsoo.ru/ff0c98fe

HCﬁCTBHe MAaruvuTHOrO IO0JIs Ha HPOBOJAHUK C TOKOM.

Cuira Ammepa. JlaboparopHas padorta
«HccnenoBanue AeHCTBHS IIOCTOSHHOTO
MAarHuTa Ha PaMKy ¢ TOKOM»

Bbubmunoreka IJOK https://m.edsoo.ru/ff0c9ac0

JlelicTBUEe MATHUTHOT'O TIOJISl HA IBHXKYIIYIOCS
3apspkeHHyo dactuily. Cuna Jlopeniia.
Pa6oTa cunet Jlopenna

bubnunoreka I{OK https://m.edsoo.ru/ff0c9df4

OnexTpoMarauTHas nHAyKIWs. [ToTok
BEKTOpa MarHUTHON mHAYKnuu. DJ1C

MHAYKIMH. 3aKOH JIEKTPOMarHUTHOH
uHayknun apanes

Jlaboparopnas pabota «VccnenoBaHue sBISHUS
JNEKTPOMATHUTHON MHIYKIIHH»

bubnuoreka I[IOK
https://m.edsoo.ru/ff0cal50

WNuayktuBHOCTE. SIBNeHue camonuaykmuu. J/C
CaMOMHIYKIMH. DHEPTUs MAarHUTHOTO
MOJISL KATYIIKK C TOKOM. DJIEKTPOMArHUTHOE IT0JIe

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoHuCTBa U UX IIPUMEHEHUE:
MOCTOSIHHBIE MarHUTBHI, YIEKTPOMArHHUTHI,
3JIEKTPOABUTaTEIh, YCKOPUTEIN JIEMEHTAPHBIX
4acTUL, UHAYKIHOHHAs MeYb.
[IpodopreHTannOHHBIA YPOK.

10

O6o6maronuii ypok «MarauTHoe moJe.
DNeKTpOMATHUTHASL MHIYKLIHSD)

Bubmmoreka IJOK
https://m.edsoo.ru/ffOcab82

11

KonTpoapHas padorta 1o Teme «MarHuTHOE IT0JIe.
DNeKTpOMarHUTHAsE UHIYKIIHS

Bbubnmoreka IIOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHUE KOJIEOAHUA.
T'apmonudeckue konebanus. YpaBHCHHE
rapMOHUYECKUX KoyeOanuil. [IpeBparienue sHEprun

bubnuoreka ITOK https://m.edsoo.ru/ff0caf06

13

JlabopatopHas paboTa «lccienqoBanue 3aBUCUMOCTH
MepHO/Ia MaNIbIX KOJIEOaHHil Tpy3a Ha HUTH OT JTHHEI
HUTH U MaCChI Tpy3a»

14

KonebatenpHblii KoHTYp. CBOOOTHBIC
3JIEKTPOMarHUTHbIE KOIe0aH!s B UI€aTbHOM
KoJieOaTeTbHOM KOHTYpPE. AHAJIOTHS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMATHUTHBIMU
KoJe0aHUAMH

bubanoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHHs
SHEPI'HU B HICATILHOM KOJIeOaTeIbHOM
KOHTYpE

bubnunoreka ITOK https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnerne 0 3aTyXarOMUX KOJICOAHUSIX.
BriHy)1eHHBIC MeXaHHYecKne Koiebanms. Pe3onaHc.
BrinyxaeHHbIE

2JIEKTPOMArHUTHEIE KOJIeOaHHS

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsiii Tok. CHHYCOMIaIbHBIN IEPEMEHHBIN
TOK. MOIITHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JIeHCTBYIOILIEE

3HAYCHHE CHUJIBI TOKA M HAIPSIKECHUS

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancpopmarop. [IponsBoacTso, nepenava u
NoTpedIICHNE NIEKTPUUECKOH SHEPTHH.

19

YcTpoiicTBO U MpaKTHYECKOE TPUMEHEHHUE
3IEKTPUUYECKOr0 3BOHKA, TEHEPATOpa EPEMEHHOTO
TOKa, JIMHUH 3eKTponepeaay

Bubnmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOIOTHYECKHEe PUCKHU TIPH PON3BOICTBE
anekTposHepruu. Kymnbrypa ucrnois3oBaHus
3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.
[TpodopreHTannOHHBIH YPOK.

21

MexaHnundueckue BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuon. Ckopocth
pacupoOCTpAaHEHNSI U JUIMHA BOJIHBI.
[Tomepeunsle 1 MPOIOTBHBIC BOJTHEI

Bbutnuoreka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CxopocTs 3ByKa. [ poMkoCTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

Bubmmoreka ITOK https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHCKTpOMaFHI/ITHI)Ie BOJIHBI, UX CBOMCTBA B

bubnuoteka ITOK https://m.edsoo.ru/ffOccfe0

23

ckopocTs. [1lkana 3JeKTpOMarHUTHBIX BOJIH
o4 [IpuHIMIIBI PaIHOCBSI3H U TEIEBUICHUS.

PazButne cpencts cs3u. Paguonokars
25 KonTtponsHas pabora «KomebaHuns 1 BOIHBD) bubmuorexa LIOK hitps://m.edsoo.1u/ff0cc6f8
o | Drmemmetne: metpoumeme oo Busorea 10K

AAHOPOL pexe. https://m.edsoo.ru/ff0cd350

cBera. Jlyu cBeta

Orpakerne caera. 3aKOHI’f OTPKCHI CBETa. bubnunoreka ITOK https://m.edsoo.ru/ff0cd4e0
27 [ocTpoeHne M300paXKeHuUit B INIOCKOM 3epKalie

Tpenomsetie caera. Hof HOE BHYTPEHHEE bubnuoreka ITOK https://m.edsoo.ru/ff0cd7f6
28 oTpaxenue. [IpenenbHbIN yros IOJTHOTO

BHYTPEHHETO OTpaKEHHS
29 JlabopatopHas pabota «3mMepeHne Bubmmorexa [IOK

N0Ka3aTeNst IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 Jlunsel. [locTpoeHne n300paKeHU B TMH3E. Bubmmorexa [IOK

DdopMmyiia TOHKO#H JHH3bI. Y BEIMYEHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas pabota «/ccnenoBanue

CBOWCTB M300paKCHUH B JIMH3aX)

Hucnepcust ceera. ClI0XKHBII COCTaB 0€JIOro CBeTa.
32 IBer. JlabopatopHas padoTa

«HabnroneHue AuCriepcuu CBeTa»
33 Wnrepdepenuns cera. JJudpaxums cera. bubmmorexa IIOK

Jubpakunonnast pemérka https://m.edsoo.ru/ffOced22
34 [Momnepeunocts cBeToBHIX BoH. [lomsipuzanus ceera Bubnuoreka L{OK https://m.edsoo.ru/ffOcf02e
35 Onruueckue NpruOOPHI U YCTPOHCTBA 1

YCIIOBUsI X 0€30MaCHOT0 NPUMEHECHHUS

T'panuuet npuvenivocTn [TACCIHECKOH Bubnuoreka IIOK https://m.edsoo.ru/ffOcf862
36 MexaHuKu. [IocTynaThl cienuanbHO| TEOpUH

OTHOCHUTEJILHOCTH
37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHNE bubnunoreka [TOK https://m.edsoo.ru/ffOcfad2

BPEMEHHU M COKpaIleHHUE JUTHHBI

OHEPIH 1 UMITYJIHC PCIITHBHCTCKOM Bubnmoreka IIOK https://m.edsoo.ru/ffOcfc68
38 yactHbl. CBsI3b Macchl C SHEPTUEH U

HUMITYJIbCOM. 3H€pFI/IH IIOKOsA



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
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https://m.edsoo.ru/ff0cfc68

39

KonTtponbHas pabora «Ontruka. OCHOBBI
CIEIUAILHON TEOpUU OTHOCUTEIILHOCTH

bubnuoreka ITOK https://m.edsoo.ru/ff0cf6f0

40

®otonsl. ®opmyna [Inanka. DHEPTHS U UMITYIIBC
dbotona

Bubmumoreka LIOK https://m.edsoo.ru/ffOcfel6

41

OTKpeITHE U HcclieoBaHne HoTodPdeKTa.
OmnsiTel A. I'. CToneroBa

Bubnuoreka ITOK https://m.edsoo.ru/ffOcffc4

42

3axoHsb! porodddekra. YpaBHEeHHEe DUHIITEITHA
st poroapexra. «KpacHas
rpaHuma» Gotorddexra

bubnuoreka ITOK https://m.edsoo.ru/ff0d015e

43

Hasnenue ceeta. Onpitel I1. H. JleGenera.
XuMuueckoe AeicTBUE CBETa

bubnuoreka ITOK https://m.edsoo.ru/ff0d04a6

44

TexHu4yeckue yCTpOUCTBa U IPAKTUYECKOE
npuMeHeHue: GoToaneMeHT, (HOToJaTUHK,
COJTHEYHast baTapesi, CBETOAUO

45

Pemenne 3agau mo reme «3JIeMEHTHI
KBAHTOBOM OIITUKH»

bubnunoreka IJOK https://m.edsoo.ru/ff0d0302

46

Mogpens atoma Tomcona. OmBITE
Pesepdopaa 1o paccesiHuIO a-4acTull.
[ImareTapHas MoieIh aTOMa

bubnuoreka ITOK https://m.edsoo.ru/ff0d091a

47

IToctynats! bopa

Bbubnuoreka IJOK https://m.edsoo.ru/ff0d0afa

48

Wznyuenne u noriomenne GOTOHOB IPH IEpexoie
aToMa C OJTHOTO YPOBHS SHEPTUH Ha Npyroi. Bumer
CIIEKTPOB

Bbubnuoreka IJOK https://m.edsoo.ru/ff0d0afa

49

BonnoBble cBoiicTBa yactull. Bonnsl e bpoiins.
KoprryckymsipHO-BOTHOBOW Jyain3M.
CrioHTaHHOE W BBIHYKJCHHOE U3TYYCHUE

bubnunoreka IJOK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTHBHOCTH. OTBITHI
Pesepdopaa o onpeneneHnio cocraBa
PaAMOAKTUBHOTO U3JIYICHHUS

bubnunoreka ITOK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTa anba-, 6eTa-, raMMa-H3TydeHHUS.
Bmmsane PaanoOaKTUBHOCTU HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEHTPOHA. M30TOIIBL.
Annda-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIH
6era-pacman. ['aMma- n3mydenne

bubnunoreka ITOK https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3M HYKJIOHOB B saApe. SnepHbie

Bbubnmoreka IIOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

peakuun. SnepHsiit peakrop. [Ipobiemsl,
HEPCIEKTUBBI, 3KOJIOTUYECKUE ACTIEKThI
SJICPHON SHEPTreTUKHI

https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble YacTULIbl. OTKpPHITHE
no3uTpoHa. MeTo bl HaOJIOACHUS U
perucTpanum 3JeMEHTapHBIX YaCTHII.
Kpyrusiii cton «DyHIaMeHTaTbHbIC
B3auMmo/ieiicTBusA. EquHCcTBO (hmsnveckoit
KapTUHBI MUPay

Bbubnuoreka ITOK https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0T0 HeOa. Co3BE3 M, APKHE 3BE3IBL,
IUIAHETHI, UX BUANMOE aBIKeHne. CoiHeuHas
cHCTEMA

56

Comauue. ConHeuHast akTHBHOCTE. MICTOUHHK
sHeprun CosHua u 388311

57

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKU. 3BE3/IBI
TJIaBHOM HOCJIeIoBaTeNbHOCTH. BHYTpeHHEeEe
cTpoenue 3BE31. CoBpeMEHHbIE

TIPEACTABICHUS O IPOHCXOKICHUH 1
sBosronnu CostHIA H 3BE31

58

Mieunsiii ITyte — Hama I'anaktuka. ITonoxenue
u nBrmxenre ConHIa B

T'anaktuke. I'anaktuku. YEpHble ABIPHI B

AJpax ralakTHK

59

Bcenennas. Pa30Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe u3inydeHue.
MeraranakTuka

60

Hepemennsie npoOieMbl aCTpOHOMUU

61

KonTpoabHas padota «IeMeHTHI
ACTPOHOMHU U ACTPOPHUIUKI

62

O6o6maronuii ypok. Ponb ¢pu3nky u acTpOHOMHA
B DKOHOMHMYECKOM, TEXHOJIOTHUCCKOM, COIMATLHOMN
W 3THYECKOH

cdepax JIesITeIbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Poib u MecTo GU3uKHU 1
aCTPOHOMMHU B COBPEMEHHOM Hay4HOH
KapTHHE MHpPa

64

O6o6maromuii ypok. Ponb ¢pusndeckoit Teopun B
(hopMHpOBaHMH NPECTABICHUIT O
(hu3nvecKoil KapTHHE MHpa



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

Oo6o06maronuit ypok. Mecto gusnueckon
KapTHHBI MHpPa B 00IIEM Sy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O 1
IpUpose

66 PesepBHbIil ypok. MarauTtHoe noie. 1
OneKTpoMarHuTHasi MHAYKIUs

67 PeseprubIit ypok. Ontika. OCHOBHI CIICIIHATIBHOMN 1
TEOPHUH OTHOCUTEIBHOCTH

68 Pesepubiit ypok. KBanroBas dusnka. 1 Bbubnuoteka [{OK https://m.edsoo.ru/ff0d1784
DJeMEeHTHl aCTPOHOMUH U acTPOPU3NKH

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT' O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA
1. ®msnka, 10 kmace/ Makumes ['.51., ByxoBues b.b., Corckuit H.H. mox penakuneit [lapdentreBoit
H.A., AxumonepHoe obmiectBo «M3aarensctBo «lIpocBemeHues
2. ®uswka, 11 knace/ Mskumes I'.J1., Byxosies b.b., Uapyrun B.M. nox peaakuueit [TapdhenTreBoit
H.A., Axunoneproe obmiecTBo «M3marenscTBo «IIpocBemnienmer
3. I''H.CrenanoBa «CO0pHUK BOIIpOCcOB U 3ana4 1o ¢usuke: [Ipodunsras mkona. — CI16.:000»CTIL
IIxomay, 2005.
4. B.B.I'ybanoB ®usuka. 10 knacc Jlaboparopusie pabotel. CapaTos: Jlumeii,2023
5.B.B.I'y6anoB ®usuka. 11 xmacc Jlaboparopusie padotsl. Capatos: JIuteit,2023

METOAUWYECKUE MATEPHUAJIBI JJI51 YUUTEJIA
1.KoncTpyxTop ompocos u ¢hopm obpartHoii cBszu SIMPOLL
https://simpoll.ru/?yclid=1662305452724876942

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1.bubnnoreka ITOK https://m.edsoo.ru/ff0d1784
2.https://infourok.ru/videouroki/fizika/ becriaTasle BUICOYPOKH
3. https://classroom.google.com/c/NjMzMzg4NjQwNzYw?cjc=almnbai



https://m.edsoo.ru/ff0d1784
https://infourok.ru/videouroki/fizika/klass-7
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