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AHHOTALIUA

ITporpaMMa 1o ¢usuke 0a30BOro YpOBHSI HAa YpPOBHE CpPEIHETO OOILEro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHUU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpezacTaBieHHbXx B OI'OC
COO, a Takxke ¢ yuéroM (penepanbHON pabodeil mporpaMMbl BOCIHUTAHUS U
KOHLENIMK IpenofaBaHus ydeOHoro npeamera «®dusnka» B o0Opa3zoBaTeNbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommux OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO- HAay4yHOW KapTHHBI MHpa oOydaromuxcs 10-11 xkmaccoB mnpu
oOydeHnu ux (u3nke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO- J€ATEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
o0OyYeHMs, a TaKkKe YUYUTHIBAET HEOOXOAMMOCTbh peah3alui MEXKIPEIMETHBIX
CBA3eM (UBMKM C €CTECTBEHHO- HAayYHbIMH Y4YeOHbIMU mpeameramu. B Hel
ONPEAEIAIOTCS OCHOBHBIE LIEJU M3y4YeHUs (U3MKH Ha YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb J1IabopaTOpPHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb J€JaeT BbhIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PA0OT M OMNBITOB € YYETOM MHAMBUyaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHUU K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke ¢ yuéroM (PenepanbHON pabodeil mporpaMMbl BOCIHUTAHUS U
KOHLIETIIUK TpenojiaBanus yyeObHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelibHbIE MPOTrPaAMMBI.

Conmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
cBA3ed (U3MKM C €CTECTBEHHO-Hay4YHbIMH Yy4E€OHbIMU mpenMeramu. B Hel
ONPENEISAI0TCS OCHOBHBIE 1I€JIM M3y4YeHUs! (PU3MKU Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e conepkaHue yueObHoro mpenmMera «Pusnka» mo rojgaMm o0ydeHusl.

dusnka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaxX MPHUPOABI, BHICTYNAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusndeckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNiseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYIHX.
N3yuyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (OpMUpPOBaHME YMEHUUA MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINOJIHEHUN UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHHIMIBL €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKHUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COoIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUpPOBAHUE TPEICTABICHUNA O
CTPYKTYpe TOCTpOCHUS (M3UIECKON TEOpHH, Poiikd (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHYECKUX PalOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ilpu d>ToM obOecreuynBaeTCss OBJAJCHUE
00yJaronmMuCcs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pasne’noB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JIE€MOHCTPAIMOHHOE
00opyioBaHUE.

JlemoHCcTpanoHHOEe  000pyanoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEeYMBaeT IOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpamMmMe 10 (DHU3MKE KIFOUEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(GU3HYECKUX 3HAHWIA U HAYYHBIX JIOKA3aTCIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiM (DHU3UKHU JUIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHHUH MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yIbTata;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX paboOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yYJarOIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE IIO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUlbl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXpaHEHUs HMIYJIbca.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemnlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa dIEKTPUYECKUX
3apsiaoB. IIpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUJILHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBLHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKius, HHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIMX JiIMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnbie peakuuu. JleneHne u CUHTES sAEp.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHMOHHASA I1€Yb, pajaap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «Pu3nka» AOHKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAyKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHsd  (QU3MKU  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTe€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKONW U MPOCKTHOW JCATCIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JCATCILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAIMNA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUM YICOHBIX TPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe¢ PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HECATECIILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITETLHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HWHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3amad  C CcoOMrofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHbIX (opmarax c
y4€éTOM Ha3HAYCHHsI HHPOPMAITUH U [IEJICBOU ayIUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy MpeACTaBICHUS U BU3yaTU3aIlNH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:
OCYIIECTBIISAITh  OOIlEHWE Ha YypoKax (U3MKKU ©W BO BHE-YPOUHOMU
NEeSATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB ¥ BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTUIKEHUIO: COCTaBJATh IUIAaH JAEWCTBUA,
pacrpenenarth pojid ¢ Y4E€TOM MHEHHH Y4YacTHHKOB, OOCYXXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HUIEH C TMO3WIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO ACSATENBHOCTh B 00JACTH
GU3MKK W aCTpPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyJIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIacCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI UM MBICIUTEIBHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS 10 WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHalW3€ pPe3yJIbTaToOB
JCSTCIIBHOCTH,

PUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaIW3€ pPEe3yJIbTaToB
JIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (Qu3MKEe A YPOBHS CpeaHEro oOmero o0pa3oBaHUS y OO0ydYarOIIMXCS
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH MHTEIUICKT, IpEeIMOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHAIBHOHN cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
YMOIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHUE K JTOCTIKEHUIO TSI U
yCTexy, ONTHMHU3M, WHHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATH €ro IIPH OCYIICCTBICHUM OOMICHMS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, TPOSBIIATh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeAaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH (PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoJielicTBUE Tell, Tuddy3usi, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAKICHUH ), TEMJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCAlUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MPU €r0 HArpEeBAHUU B 3aKPHITOM
cocylie, CBSI3b MEXAY DapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOLECCax,
3JIEKTpU3als TN, B3aUMO/JICVCTBHUE 3apsIIOB;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIONL3ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEILICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIHYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BEJINYMHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUeCKue BEIMYMHBI: JaBJIGHHE Tasa, TeMmIleparypa, CpeaHss
KMHETHYECKAsl YHEPIrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; IPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIWMYMH, HX
0003HaYeHUs W CAWHUIBI, HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BEJIMYHUHY C APYTHUMH BEIHMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIh3yEMBbIX
BEIIMYMH, WX OOO3HAYECHMsS] W CIUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTHUMH BEIHUYUHAMY,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3UUYECKUE
3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHIMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJAHEN KUHETMYECKON SHEPIUU TEIJIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHON TeMmIlepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH Kyiona, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
o0jacT) NPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM XKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOB30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YeOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYIOBaHHUS, MPOBOAWTH OMBIT U
(GbopMyIIMpPOBATh BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpOBaTh Pe3ybTaThl IMOJTYYEHHON 3aBUCHUMOCTUA (DU3MYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BHIBOBI 11O PE3yJIbTaTaM UCCIICAOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM W MPOSKTHOM
NEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
00opyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKON MOIENbIo,
UCTIONB3Ys (pr3MUecKne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa9n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYIIBI,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYCCKOU BEIIMYUHBI,

pelIaTh KaueCTBEHHBIC 3a7a9H: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIENIOYKY PACCYXJACHHUI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpMAIIH, MMOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OpMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ NMpUOoOpaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS M3YyUYEHHbIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIICHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUS, JACHCTBHE MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMArHUTHBbIE KoJeOaHUs U
BOJIHBI, NPSMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTepdepeHys, audpakuus W TOMApPHU3AIUsS  CBETa, JTUCHEPCUs CBETa,
dboTtoannekTpudeckuiit 3QdexT (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOZAa, €CTECTBEHHass M MCKYCCTBEHHas
paroaKTUBHOCT;

OMHCHIBAaTh H3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AIEKTPUUECKOE HANPSDKEHHE, AIEKTPHUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuia Ammepa, cuna JlopeHua, HWHIyKTUBHOCTB
KAaTYUIKHA, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuN B KoJeOaTeNTbHOM KOHTYype, 3apsli M Cuja TOKa B Mpolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHHE U
ONTHUYECKAas CHWJa JIMH3bI, TPU OIMWCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBICTT HCTOJB3yEMBIX BEIWYMH, HMX OOO3HAYCHHUS W EIAWHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIINE JaHHYIO (HU3UYECKYI0 BEIHMYUHY C JAPYTUMH
BEITUYMHAMU;



OMKCHIBATh M3Y4YEHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, EPHUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU ONUCAHUU TPABWIBHO TPaKTOBaTh (PUIMYECKUA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIBI, YKa3blBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIE0BATEIHLHOTO U NapalIeIbHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpPAaHEHUsI MacCOBOr0 yucia, mocTyiaTel bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pasziindaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBI, 00JIACTH)
IPUMEHUMOCTH;

OTpEeENATh HAlIPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBa€MO€ IJIOCKHM 3€epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: IMPU ITOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Y4YeOHOro JKCIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbopMyIIHpPOBATh BHIBOJIBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3MUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYUYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOJHUIl U
rpaduKoB, JeyaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

co0irofaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrO SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCHIONB3YS (PprU3HUecKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYHHBI U (POPMYJIBL,
HEOOXOuMbIe 171 €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATHh PEaTbHOCTD
MOJIy4YE€HHOTO 3HAaUY€HHUs (PU3HUECKON BEIIUYUHBL

peuaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY pPAaCCY>KIEHUM C OMOpOM Ha HM3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U MPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJTy4aeMyto HHPOpMaLIKIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOUIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMOJIHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne ni/mn P Kontpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IMHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 Bbubmunoreka LIOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTEI KBAHTOBOU OITHUKH 6 E;Ifsj?/l//lr?:ee:l(sigrou/lif4lc97c
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenue 4 ngs?;;?:;(sigrg}iﬂl&%
Nroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbsie IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTshI padoThI
pecypcsl
®usuka — Hayka o npupoje. Hayunsie
METO/Ibl TIO3HAHUS OKPYKAIOIIEr0 MUpA.
Ponb 3kcriepumenTa u Teopuu B
Bbubmunoreka LIOK

IIPOLIECCE MMO3HAHUSI TPUPOJBI.
DKcIepuMeHT B (pusuke.

BBoaHbBII HHCTPYKTAK MO TEXHUKE
0e30macHOCTH

https://m.edsoo.ru/ff0c32e2

MonenupoBanue (hU3NYECKUX SBICHUIN
u npoueccos. HayuHele runoressl.
DuU3NYECKUE 3aKOHBI U TEOPHH.
['paHuIBl MPUMEHUMOCTH (PU3NYECKUX
3aKO0HOB. [I[puHIMI COOTBETCTBHUA.
Poxw 1 mecTo pusuku B
(hopMUPOBAHUHN COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
IIPaKTUYECKON JESITENbHOCTH JTIOAEH

bubmunoreka LIOK
https://m.edsoo.ru/ff0c33e6

MexaHudueckoe NBUKEHHUE.
OTHOCHUTEIBEHOCTE MEXAHUUECKOTO
neuxkenust Cucrema oTcuerta.
Tpaexropus. [lepemeiienue,. CrnoxeHue
MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE nIpsAMOJIUHEITHEE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

neuxenne ['paduku 3aBucuMocTr
KOOpJUHAT, CKOPOCTH, , MPOEKL MM
CKOPOCTM , TIyTH U MEpEMEIICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU

https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
nBrokeHue. ['paguku 3aBucuMoCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHH,
NPOEKUUN YCKOPEHUA TIyTH U
[epeMELICHUS MaTePUAIbHON TOYKH
ot BpemeHu. CraproBas
AHATHOCTHKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

CBoOoaHoe majieHue. Y CKopeHue
CBOOOIHOTO ITaECHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c39¢cc

KpuBonuneiiHoe 1BUXEHUE.
JIBr>keHUE MaTepUaIbHOM TOYKH T10
OKPYKHOCTH C IMOCTOSHHOM MO
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JTUHEWHAsI CKOPOCTb.
[lepuon u yactoTa oOpaIeHUS.
[leHTpOCTpEMUTEIIEHOE YCKOPEHHUE.
TexHuueckue yCcTpoucTsa u
IIPaKTUYECKOE TPUMEHEHNE!
CIUJOMETp, ABUKEHUE CHAPSAOB,
LIETTHBIE U PEMEHHBIE NTepeadn

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

[Tpuniun oTHOCUTENBHOCTH [anumes.
NHepruanbHbIe CUCTEMBI OTCUETA.
Ilepssiit 3akoH HproToHa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun
Cynepno3uiuu cui. Bropoit 3akoH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herorona nis MaTepuanbHOU TOYKU

10

Tpetnii 3akoH HeroToHa AJ1st
MaTepI/Ia.HBHBIX TOYCK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOTo TsAroteHus. Cumna
TsokecTH. [lepBas kocmuueckast
CKOpPOCTh

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Tena

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c3el 8

13

Tpenue. Buasl Tpenus (IOKos,
CKOJIbJKEHUS, KaueHus1). Cuia TpeHusl.

Cyxoe tpenue. KoapduuueHT Tpenus.

Cuna COMMPOTUBJICHUA ITPU IBUKCHUU
TEJ1a B JKHMAKOCTHU UJIN I'a3¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{76

14

ITocTynarenbsHOE U BpalaTeabHOe
JBMKEHHE a0COIOTHO TBEPOTO TeENa.
MOMEHT CUJIBI OTHOCUTEIILHO OCH
BpaieHus. [1neqo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTponcTa u
MIPAKTUYECKOE IPUMEHEHHUE:
MOAIINUITHUKY, IBUKEHUE
HWCKYCCTBEHHBIX CITyTHUKOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc MaTepuanbHON TOUYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Wmmynbe cunbl 1 UISMEHEHHE
UMITyJIbca Tella. 3aKOH COXPAHEHHUS
HUMITYJIbCA. PeakTuBHOC JABUXKCHUC.
VYipyrue u Heynpyrue CTOJIKHOBEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTE CHJIBL.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Kunernueckas 3Heprusi MaTepuaabHON
Touku. Teopema 006 U3MEeHEHUN
KUHETHUYECKOW SHEPrUuun

https://m.edsoo.ru/ff0c4502

17

IloTeHumanpHas SHEpTHUsl.
IToTeHunanpHas 3HEPTUs yIpyro
neGopMUpPOBaHHON NPYKUHBIL.
[TorenunanpHas sHeprus Tena BOIU3U
MOBEpXHOCTH 3eMiih TexHn4yeckne
YCTpPOMCTBA U TPAKTHYECKOE
MPUMEHEHHUE: BOJIOMET, KOTIED,
MPY>KUHHBINA TUCTOJIET, IBUKEHUE
paker

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIe ¥ HEMOTEHIIHATHHBIC
cuibl. CBsI3b pabOTHI
HETIOTEHIMAThHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU SHEPTHUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnast pabora «MccnenoBanue
CBSI3U pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOHN YHEPIUHU Tena Ha
IIPUMEPE PACTKEHHSI pE3UHOBOTO
KTyTay

20

KontponbHas padoTa mo teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBbIE TOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
newkenue. uddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABHKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIESCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPJBIX TET U O0BICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX MoJenei

23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

24

TeruoBoe paBHOBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp
KenbBuna. Texuuueckue ycTpoiicTBa u
IIPaKTUYECKOE TPUMEHEHNE!
TepMOMETp, OapoMeTp

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TeMrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPrUun
JBUKEHUS] MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopuas padota «lccrnenoBanue
3aBUCUMOCTHU MEXy IlapaMeTpaMu
COCTOSIHHSI Pa3pPEKESHHOTO ra3a

29

M3onporneccsl B neambHOM Ta3e ¢
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA.
I'paduueckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0Pa,
n3obapa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

TepmonnHamMuueckas cucTeMa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BryTtpeHHss dHEeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
crnocoOsl e€ n3MeHeHus. Konngectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusi OJHOATOMHOTO HJECAIBHOTO
rasa

Bunae! Tenonepenaun:

31 TEIJIOIPOBOIHOCTD, KOHBEKITHUS bubmorexa HOK
poBO ’ A, https://m.edsoo.ru/ff0c5¢36
HU3JICUCHUE
Y nenwsHas TEMIOEMKOCTD BEIECTRA.
bubmunoreka LIOK
32 KonunuecTBo TeniaoTel npu
. https://m.edsoo.ru/ff0c5¢36
Teronepenaye. AnuabaTHBINA MPoIIece
IlepBbIil 3aKOH TEPMOAVMHAMUKH U €T0
3 IIPUMEHEHHUE K U30IIpoLeccaM bu6nuorexa [IOK
I'paduueckas uaTEpIIpUTALUS PAOOTHI https://m.edsoo.ru/ff0c5efc
rasa
HeobOpatumocThb nporieccoB B
34 npupoje. Bropoi 3akoH bubmorexa OK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
[Tpunmun nevicreus u KII/{ TenmoBoi
35 MamuHb1. [IpeoOpazoBanne SHEPrun B bubmorera [IOK
- Hpeodp p https://m.edsoo.ru/ff0c600a
TCIJIOBBIX MaIlliHaX
36 [uxn Kapno u ero KITJ
DKosorndeckue mpoodIeMbl
TEIJIOOHEPTEeTUKH. TeXHUYECKUE
37 YCTPOUCTBA U PAKTUYECKOE

MIPUMEHEHHUE: JIBUTATEIh BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIUIIBHUK,
KOHJTUITUOHED



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o06maromuit ypok «MomnekynspHas

Bbubmunoreka LIOK

38
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[TapooGpa3oBanue U KOHICHCAIIHSI.
Hcnapenue u kunenue. Y neibHas
40 TEII0Ta MapooOpa30BaAHUS Bubmmorexa [IOK
pOOOP ) https://m.edsoo.ru/ff0c63b6
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS
OT JIaBJICHUS
AOGCOTIOTHAsI 1 OTHOCUTEITbHAS
BJIAXKHOCTh BO3/1yxa. HachlleHHbIN
41 nap. TexHuueckue ycTpoicTBa u bubmorexa OK
P- yerp https://m.edsoo.ru/ff0c64d8
MPAKTUIECKOE TPUMEHEHUE:
TUTPOMETP U TICUXPOMETP
Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe TeTa. AHU3OTPOIIHS
47 CBOMCTB KpucTamuioB. XKuakue bu6nuoreka [IOK
kpuctayiasl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl. : HAHOMATEPHUAIIbL,
HaHOTEXHOJOTHH
[InaBieHre ¥ KPUCTATUTH3AIIHSL.
43 V aenpHas TEINIOTA IJIaBJIEHUS bubmmorexa [OK
' https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [IOK
44 YpaBHEHHE TEMIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Teil. DICKTPUUECKUI
bu6mmoreka [IOK
45 3apsz. [[Ba Buaa 31eKTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHU, TUATIEKTPUKHU U

46 MOTYIIPOBOIHUKH. 3aKOH COXpaHESHUS bubmorexa LIOK
yHpoBoOZ ) p https://m.edsoo.ru/ff0c6bcc
BJIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIl 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanps:k€HHOCTD 3JIEKTPUYECKOTO
43 noss. [IpuHIMn cynepno3uiuu bu6nuoreka [IOK
AJIEKTPUYECKUX MoJen. JInnnn https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cwit aiekTpocTaTHaecKoro
49 noist. Ilorenmnman. Passocth bubmmorexa LOK
’ ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAJIOB
IIpoBOIHUKHN U TUIIEKTPHUKH B
P P bubmuoreka [IOK
50 AJIEKTPOCTATHYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnekTprudeckasi IpOHUIIAEMOCTb
bubmunoreka LIOK
51 OnexTpoéMKocTh. KoHIeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIIOCKOTO
52 KOHJIeHCcaTopa. DHEPTHA 3apsKeHHOTO bubmorexa LIOK
a pa. P P https://m.edsoo.ru/ff0c72c0
KOHJEHcaTopa
53 JlaGopatopnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
TexHuueckue ycTponcTa u
MPaKTUYECKOE MPUMEHEHHUE: PUHLIUTI
54 JEUCTBUS U IPUMEHECHHUE

KOH/JIEHCAaTOPOB, KOMIMPOBAIBLHOTO
anmnapara, CTpyHHOro IpUHTepa.
DJIEKTpOCTAaTUYECKAs 3alIUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMiIeHHE AIIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiecTBoBaHus. ICTOUHHUKH TOKa.
[TocTostHubIM TOK. Cuta ToKa.
Hanpspokenne. ConpoTtuBienue. 3akoH
OmMa 11t yyacTKa LIETIH.
DIEKTPUUECKOE COMTPOTUBIICHHE.

VY aenbHOE CONPOTUBIICHNUE BELIECTBA

56

[MocnenoBarenbHOE, MapalieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«3yueHne CMEIIaHHOTO COCUHEHHUS
PE3UCTOPOBY

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa J1sl TOJTHOM (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
COHpOTI/IB.HeHI/ISI MCETAJIJIOB OT
temreparypbl. CBEpXIPOBOJIUMOCTh

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MpUMeCcHas MPoBOAUMOCTh. CBOICTBA
p—n-niepexona. [lomynpoBoiHUKOBBIE

bubmunoreka LIOK
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

npubopsI

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacruiaBax 3JE€KTPOJIMTOB.

but6mmoreka [IOK

62 DNEeKTPONIUTHYECKAs JUCCOLIUALIUS. ! https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMocCTOSITEeNIbHBIN 1 ) bubnuoteka [JOK
HECAMOCTOSITENBHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[mazma
DneKTpudecKre mMpuodopsl U

64 YCTPOMCTBA U X MPAKTUUECKOE 1 bu6nuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 [ToBTOpUTENBHO - 00001IAIONTNI YPOK | bubmmoreka [JOK

M0 TeME «DNEKTPOANHAMHUKA https://m.edsoo.ru/ff0c88be

KonrponsHast pabora o Teme

66 «Qnekrpocraruka. [1ocTosHHBIH ) Bu6muotexa [JOK
3JEeKTpUYEeCKUl TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 [ToBTOPUTENBEHO-0000IIAIOIINN YPOK ) bu6nuoreka [JOK
1o kypcy 10 kiacca https://m.edsoo.ru/ff0c8c56

68 [IpomexxyTouHast arTectanus. 1 bu6nuoreka [IOK
HroroBast koHTpOIBHAS padoTa. https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hdara undgposbie

Tema ypoka Konrpoabusie IIpakTHueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypcsbl
[TocTtosiHHbIE MarHMThI.

Bzaumopeiicteue MOCTOSTHHBIX

MarHuToB. MarHutHoe mnosie. BekTtop

MarduTHOMN WHIYKIUY. [TpunImMn

CyNEpHO3UIMA  MarHUTHBIX  TOJEH. bubmuorexa [JOK

Jlunuu maruutHOU MHAYKIMU. Kaptuna
JVUHUM MArHUTHOM WHIAYKLIUU TOJA
IMOCTOSTHHBIX MarHUTOB.

BBoaHbIiI  MHCTPYKTaxK 1O
TeXHUKe 0€30IaACHOCTH

https://m.edsoo.ru/ff0c9778

MarsuTHO€E noJjie TPOBOJIHUKA C
TokoM. KapTuHa JTMHUN MHIYKITUU
MarHUTHOTO NOJI JJIMHHOTO MPSIMOTO
MPOBOJIHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIKU C
ToKOM. OnbIT DpcTeaa.
BzaumopericTBue mpoBOAHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas pabota «3yueHue
MAarauMTHOIO ITOJIAA KaTyIIKU C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

Cuna Awmmnepa,
HarpaBJICHHUE.
JlaboparopHas paboTa

e€ MOIyllb H

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

«Hccnenosanne neucTBUSA
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

Cuna JlopeHua, €€ Monylp u
HampasjeHue. JIBuKeHue 3apsyKeHHOU
YacTUIBl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuel Jlopenna.

. CtapToBasi KOHTpOJIbHasi padoTa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

SBrenune 3JIEKTPOMATrHUTHOMN
nHaykiuu. [oTOk BeKTOpa MarHUTHOM
UHAYKIMHA. OJEKTPOJABMIKYIAs CHJIa
WHIYKUUWA. 3aKOH 3JEKTPOMAarHUTHOU
uHaykiuu dapanes.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1784

BuxpeBoe 3jeKTpUUYeCKOe IIOJIE.
ONEeKTpOABMKYIAs CHJIa UHAYKIUU B
IIPOBOJIHHUKE, JBHKYIIEMCS
MOCTYMATebHO B OJIHOPOJIHOM
MarHuTHOM TIOJIE.

[TpaBuio Jlenua.

JlaGopaTtopHnas pabota

«UccnenoBanue SIBIICHUS
AJIIEKTPOMATHUTHON UHAYKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTS. SIBnenue
CaMOUHIYKIIUU. DNEeKTPOABUKYILAS
CHJIa CAMOUHIYKITHH.

DHeprusi MarHUTHOTO MOJIS KaTYIIKH C
TOKOM. OJEKTPOMAarHUTHOE M0JI€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa U X
MMPUMCHCHHUC: ITOCTOAHHBIC MAl'HUTHI,
SJICKTPOMAIrHHUThI, 3JICKTPOABUI'ATCIIb,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0ca150
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YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
WHIAYKOMWMOHHAs I1€Yb

10

Ob6o06maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS HHIYKIHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHast paborta mo Teme
«MarnuTtHoe mnozJe.
DneKTpOMarHUuTHAasT UHIYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

Konebarenbhast cucTema.
CB0OOOHBIE MEXAHUYECKHE KOJICOAHU.
["apmonunueckne xkonebanus. Ilepuon,
4acToTa, aMIUTUTYAa U (a3a KoiebaHui.
[IpyxvHHBII MasTHUK.
MaremaTuueckuii MasiTHUK. Y paBHEHUE
TapMOHHYECKHUX KOJIeOaHMil.
[Ipepamenue SHEPIruu pu

TapMOHHUYCCKHUX KOJICOQHHSX.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIxX KoJeOaHHit rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

14

KonebarenpHbIi KOHTYD.
CBobopHbIe AJIEKTPOMArHUTHBIE
KoeOaHus B uJeaNbHOM
KOJIeOATEeTbHOM ~ KOHTYpe. AHaJIOTHs
MEXTY MEXaHUYEeCKHUMU u
JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UI€aTbHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0d1784
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KOJIe0aTEIbHOM KOHTYPE

16

[IpencraBieHue o 3aTyxarnmx
KosieOaHusX. BeiHyX1eHHbIC
MeXaHHYeCcKHe KoneOanus. Pe3oHaHc.
BBIHy)K[[GHHBIe BHGKTpOMaI‘HI/ITHInle
KOJIEOaHM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIit Tok. CuHyCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaIpsKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

19

Y CTpolcTBO M TPAaKTHYECKOE
MPUMEHEHHE AIIEKTPUIECKOrO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
3JeKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
JKU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

21

MexaHnuyeckrue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. Ilepuon. CkopocTh
pacrpocTtpaHeHuss W JUIMHA BOJIHBIL.
HOHGpG‘-IHBIe U TMPOAOJBHBIC BOJIHBI.
HNuTtepdepentus u nudpakius
MEXaHUYECKUX BOJIH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ccas54



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cc324
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22

3Byk. CKOpOCTb 3ByKa. I pOMKOCTB
3ByKa. Bricotra Tona. TemOp 3ByKka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHUTHbHIE BOJIHBI.
Ycenosus U3JIy4YEHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3amMHas
opueHtauusi BektopoB E, B, V B
3JIEKTPOMArHUTHOM BojHe. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
IPEIOMIICHUE, noJIsipU3anusi,
nudpakiys, narephepenius. CKOpocTb
JMeKTpoMarHuTHeix  BoiH.  Illkana
3JIEKTPOMAarHUTHBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuMeHeHne 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY .

TexHuueckue  yCTpoHCTBa U
MPaKTUYECKOe pUMEHEHUE:!
MY3bIKAJIbHBIE WHCTPYMEHTBI,
YJIBTPA3BYKOBAsI JTUAarHOCTHKA B
TEXHUKE W  MEIMIMHE,  pajap,
pamuonpuéMHUK, TEIEBU30p, AHTEHHA,
TenedoH, CBY-mieus.
DIIEKTPOMarHuTHOE 3arpsi3HEHUE
OKPYXaIOIIEeH CPedbL.

[IpuHUUNIBI paTUOCBS3U U
TeneBueHus. Pazsurue cpeacrs
cBs3u. Pagnosnokanus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

25

KonTponsHas padora «Konebanus u
BOJIHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

I'eomerpuueckas OIITHUKA.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cc6f8

IIpssmonunenHoe pacrpocTpaHeHHue
cBeTa B OJIHOpOoJHOM cpene. JIyu cBera.
TodeuHBI UCTOYHHK CBETA.

https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceera. [locTpoenne n3o0paxkeHuii B bubmmorexa [TOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue cBera. 3aKOHBI
npenomiieHuss  cBeta.  AOCOINIOTHBIN
28 ngKa3aTem) npenomiuenus.  Ilomnoe bubmorexa LIOK
N https://m.edsoo.ru/ff0cd716
BHyTpeHHee oTpaxkenue. [IpenenbHblit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

29 JlaboparopHas padota «3mepenue bubanorexa [HOK
MOKAa3aTelIsl IPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
Cobuparoliue 1 paccerBaromye
nuH3bl. ToHkas nmuH3a. POKyCcHOE
paccTosiHUE U ONTUYecKas Chiia
TOHKOM J1H3bIL. [locTpoenue bubanorexa HOK

30 .

M300paXeHUI B COOMPAIONTUX U https://m.edsoo.ru/ff0cddle
paccenBaroux auH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JlaBa€MO€ JIMH301
JlaboparopHas paboTa
31 «HccnenoBaHue cBOMCTB bubmmnorexa IOK
. https://m.edsoo.ru/ff0d1784
U300paXEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB

1 6enoro cBera. L[et. JJaboparopHas bubmuorexa [JOK
pabora «Habmronenue aucrnepcuun https://m.edsoo.ru/ff0d 1784
CBETa»

33 [Ipenenst IPUMEHUMOCTH bubanorexa [HOK
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reOMETPUYECKON ONTUKH.

BonHoBas OMNTHKA.
WNurtepdepentus cera. KorepeHTHBIC
UCTOYHUKU.  YCIIOBUS  HAOIIOIEHUS
MakCUMyMOB M  MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

https://m.edsoo.ru/ff0ced22

34

Hudpakmus CcBeTa.
Hudpakumonnas pemérka. YciaoBue
HaOJIOZEHUST TJIABHBIX MaKCHMYMOB
OpU NaJEHUM MOHOXPOMAaTHUYECKOTO
CBETa Ha TU(PPAKIMOHHYIO PELIETKY.
ITonspuzanus csera. IlomepedHocTs
CBETOBBIX BOJIH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

TexHuueckue  yCTpoHCTBa U
[IPAaKTUYECKOE  IPUMEHEHHE:  OYKH,
ayna, ¢oroanmnapar, IpOEKIMOHHBIN
amnmnapar, MHUKPOCKOIIL, TEJECKOIL,
BOJIOKOHHAsl OINTHUKA, AU(PAKIMOHHAS
pemeéTKa, MoJISIpOuL.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

36

['panunel IIPUMEHUMOCTH
KJIacCU4YeCcKoM MexaHuku. Ilocrynarsl
CIIELUAIIBHON TEOpUH
OTHOCHUTEJIBHOCTH: MHBapHUaHTHOCTh
MOIyJI1 CKOpPOCTH CB€Ta B BaKyyMe,
IIPUHIUIT OTHOCHUTEIILHOCTH
OWHIITENHA.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
3aMe[[.H€HI/I€ BPCMCHU U COKpPAIICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42
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JUINHBI

DHEPrus U UMITYJIbC PEIATUBUCTCKON

bu6mmoreka [IOK

38 .C i
yactuibl. CBS3b MAaCChI ¢ SHEPTUEH U https://m.odsoo.r/ f0Ce68
UMITYJICOM. DHEPTHsI TIOKOS
KoHnTtponbhas pabora «OnrTuka.
39 OCHOBBI CIEUATIBHON TEOPUH bubmorexa HOK
1 p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTHY
) ) IT
40 JHE rHHOT(()ll){;)iOHaopl\gYHZroHaz;:;z]f({)? bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0cfel6
DHeprusi 1 UMITYJIbC (OTOHA.
O
TKPBITHE U HCCIEJOBaHUE BuGmorexa LIOK
41 dotorddekra. OnbITHI A. I.
https://m.edsoo.ru/ff0cffc4
CroneroBa. 3akoHbl poTorddexTa.
v Ol 7
42 q)OTOSQ)gae]IS(IiZHHe«K aI;IIIj:;IITer aaHI/IH:j Bubmorexa LIOK
' p pati https://m.edsoo.ru/ff0d015¢e
dororddexra.
JaBnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XMMHUYECKOE JICHCTBUE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
44 MPAKTUYECKOE MPUMEHEHHUE: bubanorexa [HOK
dboTosneMeHT, GOTOIATUHK, https://m.edsoo.ru/ff0d 1784
CoJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3aga4 no teme «JI€MEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITEI
46 Pezepdopna o paccesnuro o-9actu bubmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
47 [Tocrynater bopa. U3nyuenue u bubmmoreka [JOK
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norjomnieHre (OoTOHOB MpH MepPexoie
aToOMa C OJTHOTO YPOBHS SHEPTUU HA
JIPYTOM.

https://m.edsoo.ru/ff0d0afa

48

Bugsi ciektpoB. CriekTp ypoBHE#
SHEPruyu aToMa BOJOPOJa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BosHoBEIE  CBOMCTBA  YacTHIL.
Bonubr ge bpoitnsg. KopnyckyinspHo-
BOJIHOBOW JTyaJIu3M.

CHoHTaHHOE U  BBIHYKIEHHOE
U3JIy4YECHHE.

TexHuueckue  yCTpoHCTBa U
MPaKTUYECKOe pUMEHEHUE:!
CIIEKTPAJbHBIN aHaNMM3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

DKCTIEPUMEHTBI, JOKA3bIBAIOIIINE
CJIO)KHOCTB CTpoeHus siapa. OTKpbITHE
pannoakTHBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuio coctasa
PaZMOAKTHBHOTO M3JTyUCHHSI.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

OTkppITHE NIPOTOHA U HEUTPOHA.
Hyxnonnast monens sapa ['eiizenbepra—
WNBanenko. 3apsny  sapa. MaccoBoe
4ucio Axpa. M3oTomnst.

Anbda-pacnaa. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITyYeHUeE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

52

3aKOH pasliO0aKTUBHOTO pacnaja.
CsoticTBa anbda-, 6era-, ramma-
u3inydeHus .BrnusHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162
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pPaauoOaKTUBHOCTU HA KUBbIE
OpTaHU3MBI.

53

DHeprusi CBs3U HYKJIOHOB B fJIpe.
Snepubie cunbl. Jledekt maccol sapa.

Snepubie peakuuu. Jlenenue u
CUHTE3 s1JIep.

S nepubii peaxTop.
Tepmosinepusiii cunTe3. I[IpoGnembr u
NEPCHEKTUBBl  AJIEPHOM  DHEPrETUKH.
OKOJOTUYECKHUE  aCMEKThl  SAEPHOM
SHEPTeTUKHU.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DNIeMEHTapHbIe YaCTHILIbL.
OTKpBITHE MO3UTPOHA. Mertonbl
HAOIIOICHUS u perucTpauuu
3JIEeMEHTapHbBIX YacTHII.
DyHJaMEHTAIbHBIE  B3aUMOJICHCTBHS.
EnuHcTBO (pusnueckoil KapTUHBI MHpPA
Texuuueckue yCTpOWCTBA u
MPaKTUYECKOE MPUMEHEHHE: JA03UMETD,
kamepa BuiibcoHa, SAEpHBIN peakTop,
aToMHas 6om0a.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Drambl  pa3sBUTHS  aCTPOHOMHUH.
[lpuknagHoe ©  MHPOBO33PEHYECKOE
3HAYCHHUE aCTPOHOMUHU.

Bun 3Bé3gaoro He6a. Co3Be3aus,
SIpKI/Ie 3Bé3[[bl, IIJTaHEThI, X BUANUMOC
nemwxenne. CoiaHeyHas cHcTeMa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

57

3BE3 b, nx OCHOBHBIC

bu6mmoreka [IOK
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XapaKTePUCTUKHU. JuarpamMmma
«CHEKTPaJIbHBIA KJIACC — CBETHUMOCTHY.
3BE3abI IVIaBHOM ITOCJIEIOBATEILHOCTH.

3aBUCUMOCTh «Macca — CBETHUMOCTbY
s 3BE3 rJIaBHOU
MOCJIETOBATEIBHOCTH. BnyTtpennee
CTpOECHUE 3BE3. CoBpemMeHHbIE

HpGI[CTaB.HGHI/ISI (6] HpOI/ICXO)KI[GHI/II/I
spomrort CosHIa © 3BE3A. DTambl
JKU3HU 3BE3I.

https://m.edsoo.ru/ff0d1784

Mineunsi Iyt —  Hama
[Namaktuka. IlonoxkeHue W JBUXKEHUE
58 Comnama B 'amaktuke. Tunel Ill“aJ'IaKTI/IK. bubmmorexa [IOK
. https://m.edsoo.ru/ff0d1784
Pannoranaktukun u kBasapbl. UEpHble
JBIPHI B SIIpaX TaJIaKTHK.
Bcenennas. Pacmupenue
Bcenennoii. 3akon Xa66mna. Paz0Oeranue
59 rajaktuk. Teopus bonbiioro B3peiBa. bubmmoreka [IOK
PenukroBoe uznydeHue. https://m.edsoo.ru/ff0d 1784
MacmrabHas CTPYKTypa
Bcenennoii. MerarajiakTuka.
bu6mmoreka [IOK
60 Hepermennsie mpo0iaeMbl aCTpOHOMUHT hitps:/m.cdsoo.ru/ff0d1 784
61 KoHnTtposbHas paboTa «DJIeMEHTHI bubanorexka [HOK
ACTPOHOMHUU U aCTPOPUIUKID https://m.edsoo.ru/ff0d 1784
O6o06matromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
. . bu6mmoreka [IOK
62 TEXHOJIOTHYSCKOM, COIMAILHON 1

3TUYECKOHU cepax AesITeNbHOCTH
YyeJloBeKa

https://m.edsoo.ru/ff0d1784
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O6o6mmaromuii ypok. Pois u Mmecto

63 (GU3UKY U aCTPOHOMUU B 1 bubmorexa [TOK
. . https://m.edsoo.ru/ff0d1784
COBPEMEHHOM Hay4YHOH KapTUHE MUpPa
Ob6o6maromuit ypok. Posb
64 dbuznueckoit Teopur B GOpMUPOBAHUH | bubmmoreka [JOK
IpeCTaBIeHUN 0 PU3NIECKON https://m.edsoo.ru/ff0d1784
KapTHUHE MHUpa
O6o6mmaromuii ypok. Mecto
65 ¢u3uUecKoil KapTHHBI MUpa B 00IIEM | bubnuoreka [IOK
Py COBPEMEHHBIX €CTECTBEHHO - https://m.edsoo.ru/ff0d1784
HAyYHBIX IPEICTABICHUN O IPUPOAE
66 [ToBTOpEHME. DNEKTPOIUHAMUKA, 1 bubanorexka [HOK
KOJIe0aHUsI M BOJIHBI https://m.edsoo.ru/ff0d 1784
67 [ToBTropenne. OcuoBel CTO un | bubmmoreka [JOK
KBaHTOBas (hu3MKa https://m.edsoo.ru/ff0d 1784
68 [IpomexyTtounas arrecranus. Mrorosas | bubmmoreka [IOK
KOHTpOJIbHAs padoTa. https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.®uzuka. Yrnyonenusiii ypoBens 10 kiace. :yue6Huk / B.A.KacpsHoB.-
M.:/Ipoda,2017.

2.®uzuka. YrinyonaeHnHbiit ypoBeHbl 1 kiacc. :yueOnuk / B.A.KacbsHOB.-
M.:[poda,2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bu6nuoreka LIOK https://m.edsoo.ru/ff0d1784

2. https://phys11-vpr.sdamgia.ru/test?category_id=1&filter=all

3. https:// phys-ege.sdamgia.net
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