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MMOACHUTEJIBHASA 3AIINCKA

ITporpamMMa 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHErO OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yibTaTaM
OCBOEHMSI OCHOBHOM 0Opa30oBaTeIbHON MNporpaMmsbl, npeacraBieHHbIXx B PI'OC
COO, a Ttakxke c yu€roM deaepanbHOH pabouell mporpamMmbl BOCHUTAHUS U
KOHLENIMM IpenofaBaHus ydueOHoro npeamera «®dusnka» B o0Opa3zoBaTeNbHBIX
OpraHu3alusIX Poccuiickoin denepannu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHnu ux (u3nuKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeramu. B Hel
OINpEAEIAIOTCS OCHOBHBIE LIEJIM M3ydeHUs (U3UKM HAa YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHMs, IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHMSI Kypca (PU3UKH: JINYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTAThI 110 roj1aM O0yUEHHUS;

e coJepkaHue yueOHoro npenmMera «Puznka» 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoisiee OOIIMX 3aKOHAX MPUPOJIBI, BBICTYNAs B
KauecTBe y4eOHOIo IMPeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromeM Mupe. lIkonbHbIN Kype pusnku — cucreMoo0pa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbusndeckoir reorpadueir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMEHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, ITOJIy4eHHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPHUMEHATH
HAy4YHBI METOJ1 IO3HAHMSI IIPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca (u3uku Ui ypOBHS CpeOHEro ooOiero oOpa3oBaHMs
IOJIOXKEH pAX HWAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK IPHUHLMIBL €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3NKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMupoBaHUE MPEACTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMH MTPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyeTcss NOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIeHUs
npo0sIeM paloOHAILHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHHs SABISAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUs (HU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, JUIsi ONUCAaHHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CucTeMHO-IeSITEeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHu3allMi SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYarolIUXCS.
st 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B MporpamMme no (u3uke 0ObeIWHEHBI B OOLIMI CIHUCOK YYEHUYECKHX
MpaKkTUYeCKux padboT. Breijenenne B yka3aHHOM TepedHe JabopaTOpPHBIX padoT,
NPOBOAUMBIX JJIi KOHTPOJIEI U OIIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
00pa3oBaTeNbHOr0 Ipollecca HMCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHeta Quiuku. Ilpu »>TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JaromMMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE H3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYHMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipyu »>TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SBHO
3aJaHHOU (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTEeKaHUA (U3NUYECKUX SBICHUH M TPOILECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONETM IJI CHTYallld MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimMu PI'OC COO k MarepuanabHO-
TEXHUYECKOMY OO€eCleueHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢$bu3KMKN Ha YpOBHE CpeHero 001ero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKM MOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JleMoHCTpanoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH U OOECHeYMBAeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpAIUiA IS
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe 00OOpymOBaHHE [JISi YYEHWYECKUX TNPAKTHUECKUX paboT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HAHUA U (PopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

o (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(bu3nyeCKnX 3HAHUIM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHMEe TpENCTAaBICHUNA O PONM (PUUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHre ATUX 1ele 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e MpHOOpETEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsCHEHHS] (PU3NYECKUX SBICHUA B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C $BHO 3aJlaHHOMN
dbu3nyeckoil MoOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(pOpMaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

e CO3JaHUE YCIOBUU JUIA PA3BUTHsS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbI ypOBEHB) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJacT BBIOOP
npoBeneHusl J1ab0opaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOCHHOCTEHN 00yYarOITNXCS.



COJEPXKXAHUE OBYUYEHUA
10 KITIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOABl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nUecKUX SIBIEHUN U mpoueccoB. HaydHble rumorTessl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Pone u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe ABukKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
CrnoxxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHUs
MaTepHaTbHOU TOYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHre CBOOOHOTO MaIeHu.

KpuBonuneitnoe  aBuxeHue. [[BukeHue  MaTepuanbHOM  TOYKU IO
OKPY>KHOCTH C MTOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAs
ckopoctb. [lepuon n yactora obparneHus. [leaTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBUKEHUE CHAPSIOB, LIETIHbIE U peMEHHBIE TIEPEIAUU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTHUK
JIBKEHUSL.

[IpeoOpa3zoBanre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGmionenue aBuxkeHUst Tejaa, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy 1Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIECHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEIBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocutensHOCTM  [anmunes.  Ilepeeli  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akon Herotona
JUISl MaT€pUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtArotenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPH IBH)KEHHUH TeJla B )KUIKOCTH WIIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaunleHud. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axonwl coxpanenus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs YIOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnmuanpHple W HENMOTCHNHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoMCTBa M NPAKTHUYECKOE NMPUMEHEHHE: BOJIOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHasi QU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U UX OMBITHOE
oOocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJEHCTBYUS YacTHIl BewlecTBa. MoJenu CTpOEHMs TIa30B, XHUIKOCTEH H
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mepsl Mosiekyn. KonnuectBo Bemectsa. [locrosiHaas ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHue MeHnaeneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TPHUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckas cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemioTel u padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJ€allbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TermoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUS. DKOJIOTUYECKUE TPOOTIEMBI TEIJIOIHEPTETUKHU.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tela MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JECMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy TeIionepeiaye.

OneiT 1Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u konaeHcamnus. VMcmapenue u kutenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTayu3aIus. Y AelibHas TeruioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOTYYEHHUSI COBPEMEHHBIX MaTepHUaliOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaOmronenue HarpeBaHust ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHrie OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. OJEKTpUYecKuid 3apsn. JBa BHIa 2JIEKTPUUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM U TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
IIEKTPUYECKOrO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbIN 31€KTPUUECKUI 3apsil.
Onexrpuueckoe mnone. Hanpsk€HHOCTh snekTpuueckoro mnousd. [lpuHumn



CYNEPIIO3HUIMH INEKTPUUECKUX MOJIeH. JIMHUM HanpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cunm  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTCHIUAIOB. [IpOBOMHMKM M IUINEKTPUKHA B IJIEKTPOCTATUYECKOM IIOJIE.
JlupnekTpudeckas IpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHudeckue yCTpoHWCTBa M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3allUuTa, 3a3€MJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN aIlllapaT, CTPYWUHBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHIMI AEUCTBHS JIEKTPOMETPA.

B3anMopeincTBrue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TEll.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne 21eKTpoEMKOCTH KOHACHCATOPa.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTKa LIETH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YJENbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCINHEHNUE ITPOBOIHUKOB.

PabGora osnexTpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIasl CUjila M BHYTPEHHEE CONPOTUBIEHUWE HMCTOYHHMKA TOKA.
3akoH OMa 1711 NOJIHOM (3aMKHYTOM) aneKkTpudeckoi nenu. KopoTkoe 3aMblkaHue.

ONeKTpOHHAas  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNIEPATypbl. CBEPXITPOBOIUMOCTD.

OnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpoBOJHUKH. CobcTBeHHas U IpUMecHas IPOBOJUMOCTh
noJIynpoBOHUKOB. CBoMcTBa p—n-nepexoja. IlomynpoBogHIMKOBBIE TPUOOPHI.

ONEeKTpUYeCKuid TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTpPOHArpeBaTejbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3yyeHnne cMenaHHOro COeIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEH CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJIICHUS.

Habmronenue snexTpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, aAuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

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



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

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIH30BAHMEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUIaTeilb BHYTPEHHEIrO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIH IPUHTED, ANEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHUTHL.  B3anMoAeiCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosunnn
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIWW. KapTuHa JWHUN MarHUTHOU
WHIYKIUU TI0JIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOE 1mOJNIE NPOBOJHMKA ¢ TOKOM. KapTmHa nMHMI HHIYyKUHHA
MAarHUTHOTO TOJI JUIMHHOTO MPSIMOrO NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Monynb U HanpasieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl JIopeHua.

SIBeHne AneKTpOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHWTHOM
UHAYKOUU. OJEKTPOABIKYLIAs CUja HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
uHaykuun Papanes.

Buxpesoe anexkrpudeckoe ImoJsie. OJNEKTPOABIKYINAs CHJIA WHAYKIUU B
IIPOBOJIHUKE, TBUKYIIEMCS IOCTYNATENBHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIIGCHME CAMOMHIYKLUHMH. OJIEKTPOABMXKYILNAS  CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHUYecKue YCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: IOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
4aCTUL], UHIYKIIUOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIMA MATHATHOTO TIOJISL.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIYKIIHUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBreHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konedanus. Ilepuon, yactora, amrmumryga v (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[Ipencrapienre o 3aTyxarouux KojeOaHusX. BeIHYK/IEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CHUHYCOHMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOJICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENIbHOW CHUCTEMBI (TIPYKMHHBIN WU
MaTEeMaTUYECKU MAsITHUK).



HaGmonenue 3aryxaromnux KojieOaHui.

HccnenoBanue cBOMCTB BIHY X ICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANpPSKEHUS] OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopenb TuHUYM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue INEpEMEHHOrO0 TOKa B [EeNM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmMpoMaZHUMHbIE 6OJIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepedHble W TIPOXOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHU4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTMKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u AUPpaKkui MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHUM.



HccnenoBaHue  CBOWCTB — 3JIEKTPOMATHUTHBIX ~ BOJIH: OTpPaKEHHUE,
peroMIICHUE, MOSIpU3alns, AUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusl cBeTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

HMucnepcus ceera. CnoxHbIi cocTaB Oenoro csera. L{Ber.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMpaloIIMX U PacceuBaOIIMX JIMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30MU.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss ceeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenne natepdepeHnm cBera.

Hab6mronenue nudpaxium cBera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue ciekTpa ¢ mOMONIbI0 AUGPAKIMOHHON PEIETKY.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne rnokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBaHue CBOMCTB N300paKEHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH

['panuubl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHITUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHeprus
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiiHiTeiHa 11 doTodddexra. «KpacHas rpanuia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEYHAas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nmydenune u morsomeHue
(GOTOHOB MpU MEepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Jyallu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopenb onbita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramMma-H3Iy4CHHS.
BiisiHre paguoakTUBHOCTH Ha )KMBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHnHas monenb snapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl siipa.
SAnepnsbie peakunu. [lenenue u cuHTE3 AI€p.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOMN SHEPTeTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3auMOoieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omo0a.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DjeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Drarbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE B MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro Heda. Co3Be3nqus, SipKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBHOKEHHE.

CoJiHeuHas cucTeMa.

Conane. ConHeuHass akTHBHOCTh. Mctounuk sHeprum CoyiHIIAa W 3BE3.
3BE3MbI, UX OCHOBHBIC XapAKTEPHUCTHKHU. J[Marpamma «CHeKTpadbHBIA KIIAcC —
CBETUMOCTBY». 3BE3JBI TJIaBHOH IIOCIIENOBATEIBFHOCTU. 3aBUCHMOCTH «Macca —
CBETUMOCTB» IS 3BE37 TJIABHOW IIOCJICIOBATEIILHOCTH. BHyTpeHHEE CTpOCHHE



3BE311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOonnU CoJiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3 .

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIApHs U SIPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHUe

Pons ¢usmkn w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax NesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
U aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojib (GU3NYECKON Teopun
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eseHue MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX  PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJIEKTPONEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€Yb, pajap, pPaJlHONPUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3nWkKa» HaA YPOBHE CpPEIHErO OOIIeTro
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEN JUYHOCTHU, CUCTEMOM ILEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIAEHUN, COOTBETCTBYIOIINX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIIBHOCTH B IMPOLECCE pEANM3allii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUcylero (pu3nyeckoil Hayke;



5) TpyA0BOT0 BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

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

6) IKOJIOrHYeCKOT0 BOCITUTAHMS

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIANBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKEHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHaln3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PealbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEU, KJIIOUYEBBIMU IOHATHUSMHU U METOIAAMHU
(bu3nYeCcKO HAYKH;



BJIaJICTh HABBIKAMH YUEOHO-UCCIIEA0BATEIBCKOU U MPOEKTHOU JIESITENHbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [MO3HAHMS;

BJIAJECTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, TPEOOPA30BAHUI0O M TPUMEHEHUIO B PA3NIMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 001acTu (pU3uKw;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJllM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOAUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOMX YTBEPXKIACHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaJTU3UpPOBaTh TMOJYyYECHHBbIE B XOJ€ PELICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKU OILEHUBATh UX JIOCTOBEPHOCTbh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTelIbHON
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHWS 10 (U3MKEe B MPAKTHUECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTMHAIIbHBIC MMOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MHPOpMalUU (PU3UUECKOTO COJEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHaju3,
CHUCTEMATH3AINI0 W WHTEPIPETAUi0 WH()OpPMAIMK Pa3IWYHBIX BUAOB U (GopM
MpEeACTaBIICHUS;

OIICHUBATh JOCTOBEPHOCTH HHPOPMALIHH;

UCIIOJIb30BaTh  CPEICTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3amad  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTHEHBI, PECYypCOCOEpeKEHHUs, TPABOBBIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEp>KaHUS B pa3IMyHBIX (opmarax ¢
y49€éTOM Ha3zHAYeHUsST HHPOPMAIIUU U T[EJICBOM ayIUTOPHUH, BEIOMpAs ONTUMAIIEHYIO
dbopMy TIpeICTaBICHUS I BU3yJTH3AIUH.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIEC 1eHCTBUS:
OCYIIECTBIISITh  OOIlEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHL;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJIOT0 WieHa KOJUIEKTUBA;

OpUHUMATh 1LEJIH COBMECTHOH  JIEATENbHOCTH, OpraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIaH ACWCTBUA,
pacrnpenenartb poid ¢ y4€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOTBHI;

OLICHUBATh KAauyeCTBO CBOETO BKJIaJa M KaXIOrO YJYacTHHKAa KOMAaHIbl B
o0mmii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBIISATH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESITEILHOCTh B 00JIACTH
(GU3UKM W aCTPOHOMHUHU, BBISBISATH MNPOOJEMBbI, CTaBUTh W (POpMYIUPOBATH
cOoOCTBEHHEIC 3a/Ja4H;

CaMOCTOSITEIbHO COCTAaBJISTh IUIAH PENICHUS PacYETHBIX M Ka4eCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEATIOUTCHHUII;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTbD 3a PEIIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHTh KOPPEKTHBBHI B JIESTEIBHOCTD,
OIIEHHBATh COOTBETCTBHE PE3YJIHTATOB IETISIM;

BIAJCTh HABBIKAMH  IO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHI)KEHHIO;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
JIeSITEIbHOCTH;

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKH.

B mporecce mocTrkeHUs] TUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOrPaMMBI
no ¢Quzuke anIs YpPOBHS CpeAHero oOmero oOpa3oBaHHsS y OO0yYaromIMXcCs
COBEPULIECHCTBYETCS HYMOLIMOHAJIbHBIHI UHTEJUIEKT, IpeanoJararoImun
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOYAKOUIET0 CITIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSTHUE, BUJIETh HAINIPABIICHUS Pa3BUTHs COOCTBEHHOM SMOLIMOHANBHOMN cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIOLIEIO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBO€ IOBEJEHHE, CIOCOOHOCTh aAaNTUPOBAaThCA K
YMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUY, BKIIOYAIOUIEH CTpEMJIEHHE K JTOCTHXKEHHUIO LETH U
ycIexy, ONTHUMHU3M, WHHMIMATHUBHOCTb, YMEHME JEWCTBOBAaTb HCXOJs M3 CBOHUX
BO3MOKHOCTEM;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIIEHHs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKHUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIIECHHUS
C IpYTUMH JIIOJIbMHU, 3200TUTHCS, IPOSIBIATh UHTEPEC U pa3peliaTh KOHQIIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3MKu B (HOpMHpPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajbHas TOUKa, HHepIUalIbHAs CUCTEMa OTCUETa, aOCONMIOTHO TBEPAOE TETIO,
UJCAIBHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEN, TOYCYHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUHM CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMAaJIEHUE TeJl, JBUKEHHUE IO OKPYKHOCTH, HHEpIIHUs,
B3auMojencTeue Ten, Aud¢y3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEU
Y TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJI PU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBECHE, UCIAPEHHE, KOHICHCAIUS, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
coCcyne, CBS3b MEXIy NapamMeTrpaMyd COCTOSIHHMS Ta3a B H30Ipolieccax,
AIEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEITMYWHBI:
KOOpAMHATA, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYECKasl dHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHUYECKas
paboTa, MexaHUYecKas MOIIHOCTh, MpPU ONHUCAHUM TMPABUIBHO TPAKTOBAThH
(bU3UYEeCKUl CMBICTT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAUCHUS U CIUHMIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIE SIBJICHMUS,
UCTIONBb3Yysl (DU3MYECKHE BEJIMYMHBL: JaBJIECHUE Tra3za, TeMIeparypa, CpeaHsis
KUHETUYECKasi SHEPrUsi XaOTUYECKOTO JIBHXKEHUSI MOJIEKYJ, CPEIHEKBaJIpaTUYHas
CKOpPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS 3HEprus, padora rasa,
KO3 (PUIIMEHT TMOJEe3HOro JACUCTBUSL TEMJIOBOIO JBUTATelNs; IpPU ONHUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMbIX BEJIMYUH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTb (POPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEITHYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHHSI (ITPOLIECCHI), UCTIONB3Ysl (PU3UUYECKHE BEIMYUHBI: JIEKTPUUECKUN 3apsij,
AIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTD MOJIs, MOTEHUHUAJ, PA3HOCTh NOTEHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIh3yEMBbIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMU,

aHANIM3UPOBaTh (PU3MYECKHE TPOIECChl U SIBJICHUS, UCIONb3Yys (U3HUECKHE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHUYECKOW DHHEPTrUM, 3aKOH COXpPAHEHUS HMIIYJIbCa,
HNPUHLNN CYNEPHO3ULIUA CHUJ, TMPUHIHUII PAaBHOMNPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHENH KUHETUYECKON HEPTUM TETUIOBOTO JABMKEHHS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOAMHAMUKU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu »>TOM pasiidyaTth CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE W yCIOBHS (TPAHHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIUMBI JIEHCTBHS MAIMH, OPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCJIOBUS MX O€30MaCHOTO WCIOJIb30BAHUS B
TIOBCETHCBHOM JKU3HU;

BBITIOJIHATh OKCIEPUMEHTHI T10 HCCIEAOBAHUIO (U3NYECKUX SBICHUN U
IPOIIECCOB C HCIOIB30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHHA, TPU 3TOM
dopmynupoBath TpoOJeMy/3aadyy W THUIOTE3y Y4YEOHOTO OSKCIICPUMEHTA,
COOMpaTh YCTAHOBKY W3 TPEAJIOKEHHOTO OOOPYJIOBaHUS, MPOBOAMTH OIBIT U
(opMyITHpPOBATh BHIBOJIbI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUST (PU3MUECKUX BEIHYUH, TIPU
3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHHS W HCIIOJIb30BaTh HM3BECTHHIC
METO/IbI OIIEHKH MOTPEITHOCTEH M3MEPCHHMIA;

UCCIIC/IOBATh  3aBHCUMOCTH  MEXKAY  (U3MYECKHMHU  BEIUYMHAMH  C
UCTIOIB30BAHUEM TMPSIMBIX H3MEPEHHH, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCUpOBaTh PE3yJabTATHl IMONYYEHHONW 3aBUCHUMOCTH (DU3MYECKUX BEIWYWH B
BUIe TaOIUII ¥ TPAQUKOB, AETaTh BEIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHMUS,

coOJro1aTh TpaBujia 0E30MacHOTO TPy/Aa MPHU MPOBEJACHUU HCCIICAOBAHUI B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HUCCIICAOBATEILCKONH U TPOCKTHOM
JESITETBHOCTH C WCIOJIh30BAHUEM H3MEPUTEILHBIX YCTPOKMCTB U J1a0OPATOPHOTO
000pyI0BaHUS;

pemiath pacuéTHbIE 3aJayd C SBHO 3aJaHHON (HU3MYECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U TIPUHIIHITBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H
BBIOUPATh (PU3UYECKYIO0 MOJICIb, BBIACIATh (DU3MUSCKUE BEITUYMHBI U (POPMYIIBI,
HEOOXOIUMBIC JUIsl €€ pelIeHUs], TPOBOIUTh PACUYEThl M OLEHUBATh PEATBHOCTD
TIOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMIUHBI;

pelaTh Ka4eCTBEHHbBIE 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PAaCCYXJICHUI C OMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCTIONB30BaTh  TpPU  pEIIEHWH  Y4eOHBIX  3a/Ja4  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAIIH
Y TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIOMYJSIPHOW WH(GOPMAIIMHU, TIOTYYCHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TMOIy4aeMyr0 HH()OPMAIIHIO;

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCHUICKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYXKAIOIIErO0 MHpA, B PA3BHTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHHS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieueHusl 0€30MaCHOCTH TIPU OOPALICHUH C TIPUOOPAMU U TEXHHUUECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpYyIIe C BBHINOJHEHUEM pPAa3UYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYIIIbl, PaLUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
du3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sifipa MPHU PEHIeHUU (PU3NUECKUX
3aj]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TNPSIMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSpU3ALMS  CBETa, AUCIEPCHUS] CBETa,
dboTtoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazoaKTUBHOCT;

OMHCHIBaTh H3YUYEHHBbIE CBOWMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TIPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATrHUTHBIC SIBJIICHUS (TIPOIIECCHI), HUCIOJIB3Ys (DU3NYECKUE BEITUYHHBIL:
AIIEKTPUYECKHUI 3apsif, CHJIa TOKa, SJIEKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO mMoJs, cuia Amrmepa, cuia JlopeHua, HWHIYKTHBHOCTH
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuN B KoJeOaTenbHOM KOHTYpe, 3apsi M CHjla TOKa B MpoIlecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHYECKas CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHHS M E€JIMHHUIIBI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYUMHY C JAPYTUMHU
BEITUYMHAMU;



ONKCHIBATh M3YyYECHHbIE KBAHTOBBIC SIBJIEHUA W NPOLECCHI, HCHOIb3YS
¢usznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOJ] MOTypacaaa, SHEPTUsl CBA3H
aTOMHBIX fJ€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIISATH 3HAaUCHUE (PU3MUECKOM BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SABICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapalieIbHOrO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHa, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH NPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DWHIITeiHa m1s (oTorddekra,
3aKOH COXPAHEHMsI PHEPIuU, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccoOBOrO 4Mcia, noctynarel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEEIIATh HAllPaBJIIEHUE BEKTOpPA MHAYKLUNA MarHUTHOTO M0JIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuisl JIopeHna;

CTPOUTHh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJB30BAHUEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUH: IPU STOM
(GopMynupoBaTth IpoOieMy/3ajauy M TUIOTE3Y YYEOHOro HKCIEPUMEHTA,
coOHMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO 00OpYHOBAaHMS, MHPOBOAUTH ONBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHMM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BUAE TaOIMI] U
rpauKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHHUS;

co0roaaTh nNpaBuiaa 0€30MacHOTO TPyJa MNP MPOBEICHUM KCCICTOBAHUI B
paMKax ydeOHOIro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W IMPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUYECKON MOJIENbIO,
UCTIONB3YS (hHU3UUECKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun



BBIOMpaTh (PU3UICCKYIO MOJCIb, BBIICIATh (PH3UUYCCKHE BEITUIMHBI U (POPMYJIBI,
HEOOXOUMBIC NIl ©€ PEIICHUs, MPOBOIUTH PacuéThl M OICHHBATHh PEATHLHOCTD
MOJTy4EHHOTO 3HAYCHUS (PU3MUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIE 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEYHBYIO
IIETIOYKY PACCYXJICHUI C OMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHWH  y4eOHBIX  3aJa4y  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIH
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOTy4aeMyr0 HH()OPMAIIHIO;

OOBSACHATH TPUHIUIBI JEHCTBUS MAaIlUH, NPHOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3iMyaTh YCIOBUS WX 0€30MacCHOTO UCIOJIb30BAaHUS B IIOBCETHEBHOM
KHU3HUY,

HPUBOJIUTH IPUMEPHI BKJIa/1a POCCUICKHUX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE TPOIICCCOB OKPYKAMOIIETO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3NKE B IOBCEAHCBHOW J>KU3HH
i obecrieueHusi 0€30MaCHOCTH TIPU OOPALICHUH C TIPUOOPAMU U TEXHHUUECKUMHU
YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBbS M COOJIIOACHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpyHIe C BBHIMOJHCHHEM pPAa3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYNIbI, PaAIlMOHAILHO pPACIPEneisaTh OOS3aHHOCTH H
IUTAHUPOBATh JICATEIILHOCTh B HECTAHJIAPTHBIX CUTYAI[MsX, aJIeKBATHO OLICHHBATH
BKJIQJT KXKJIOTO U3 YYaCTHUKOB I'PYIINbI B PEIICHUE PACCMaTPUBAEMON TIPOOJICMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHMS 2 https://m.edso.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bu6nuoreka [IOK

®da3oBble IEPEXOIbI

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




Hroro no pazneny

24

Paznea 4. 3JIEKTPOJUHAMUKA

bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B bubmmoreka [JOK
4.2 12
Pa3MAYHBIX cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (wiepp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' VHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKkue U AIEKTPOMarHUTHBIC 9 1 bu6nuoreka [JOK
' KoJIeGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHbIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK




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

4.3

ATOMHOE SApO

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 ng;?;i?:;;gﬁ}; £41c07¢
Hroro no pazmeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 ng;?;i?:;;gﬁ}; £41c07¢
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos JIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbnbsie  IlpakTnyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa I[JOK
o A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIer0 MUpa
Ponw u mecTo ¢pusuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YHON KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU AEeATEIbHOCTH JIIOIEH
Mexannueckoe OBUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO bubmmoreka [{OK
3 1
nBwxeHus. [lepemenienue, CKkOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpIMONMHENHOE 1 Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
CBoOomHoe majieHne. Y CKopeHue bubnuoreka [JOK
6 1
CcBOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.
7 JIBrm>keHrEe MaTepHaTbHON TOYKH I10 1 bubmorexa OK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ["anumnes. 1 Bbubmunoreka LIOK




HNuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [lpunnun

9 CYIEepIO3UINH cuil. BTopoii 3aKkoH Bubmmorexa [IOK
YHep 5 ' P . https://m.edsoo.ru/ffOc3be8
HreroTona AJId MaTCPpUAJIbHOU TOYKH
Tpernii 3akon HeroToHa miis bu6nuoreka [JOK

10
MaTepHabHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkOH BCEMUPHOrO TsroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEH OTI/IBJIGI({bI/Iq:I IIpu BI/I)P;(GHI/II/I bubnmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TEJ1a B )KUAKOCTHU HUJIU Ira3¢€
[ToctynarensHoe U BpaliaTeiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. but6mmoreka [IOK
MowmeHnT cunsl. [1nedo cumnsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Tea
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUXKEHHE
PaGora 1 MOIITHOCTH CHJIBL.

16 Kunernueckast sHEprust MaTrepruagibHON bubnmoreka [JOK
Touku. Teopema 00 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprusi. Bu6muotexa [JOK




[lorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHple U HEMOTEHIUAIBHBIE
cuitbl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponsHas pabora o teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

bubmmnoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bubmmnoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp




Ilenbcus

HUneansueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEN KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas paboTa
28 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSTHHUS
pPa3peKEHHOTO Ta3ay
29 N3omnporiecchl B uaeaabHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CUCTEMBI U
crroco0n! e€ m3meHeHus. KoanuecTBo bubnuoreka [JOK
30
TEIJIOTHI U paboTa. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO HJICATHHOTO
rasa
31 Buasl Tennonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonudecTBO TEII0THI IpH bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AauadbaTHbIN mpoiecc
33 [IepBblil 3aKOH TEPMOJAMHAMUKH U €T0 bubnmoreka [JOK
MIPUMEHEHHNE K U30IPOLEecCam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK




npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1J1 renoBoit

bu6mmoreka [IOK

3 MallTuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ1

37 DKooruyeckre mpoodaeMbl
TEIUIOPHEPTETHKHU

38 O6o0maromuii ypok «MoneKkysipHas bubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.eds00.ru/ff0c6938
KoHnTtponbHast paborta mo teme

39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [JOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)

40 [TapooGpazoBaHue U KOHICHCAIHS. Bu6muotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTEIIbHAS

41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa [IOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u

42 amopdHbIe Tena. AHU3OTPOIHS bu6nuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibsl. COBpeMEHHbIE MaTEepHUAIIb
[TnaBiieHye M KPUCTAUTA3AIIHS.

43 VenpHas TEMI0Ta MJIaBICHUS bubmorexa [JOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmmnoreka LIOK
44 Y 0
PABHEHHE TEILTIOBOTO bajatica https://m.edso0.ru/ff0c6820
45 OnekTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

but6mmoreka [IOK

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIi 3JIEKTPUIECKHAI bubmmorexa [OK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHIun cynepno3unuu bubmmoreka [JOK
BIEKTPUYECKUX MojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 moist. [Torenuman. Pasnoctn bubmrorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
MIOTEHIIMAIIOB
H OBOOHHUKU U JUIJICKTPUKHU B
50 anpeKT OCTATUYECKOM nonIe bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUS 3apsHKEHHOIO bubmmorexa T[OK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 JlabGopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOIMMUPOBATHLHOTO

amnmapara, CTpyHHOTO TpUHTEpA.
DJIEKTpOCTaTUYECKAs 3allUTa.




3azeMyIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

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

58

3axon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

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

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCHUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—n-nepexona. [lonynpoBogHuKoBbIE
pUOOPBI

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




DNEKTPUYECKUM TOK B pacTBOPAx U

pacriaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK

62 1
DIIEKTPOJIMTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnIun3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U 1 bubmoreka [IOK
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bubmuotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypok 1 bu6nuoreka [IOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast paborta mo Teme
«nekTpocratuka. [locTossHHBIN bu6nuoreka [JOK

66 . 1
3NIEKTpUYEeCKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
PA3JINYHBIX CpCaAX»

67 PesepBHbIil ypok. KonTpoapHas 1 bubnmoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
J:;-n Tewa ypoka Bcero Kontpoabusie  Ipakrueckue i[:;:ennﬂ :)lg;)l:ll;(())]i:feﬂbele
padoThbI padoTsI pecypen

[TocTosiHHBIE MarHUTHI U X

1 B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarnuTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena. bubnnorexa HOK

2 . 1
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.
JlaGopatopHnast pabora bubmmoreka [IOK

4 . 1 1
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. 1 bubmmoreka [IOK
Cuna Jlopenna. PaGoTa critbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIMs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 3/1C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykiuu Gapanes

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW»

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

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSHHBIE MAaIHUTHI,
ANEKTPOMArHUTHI, FIEKTPOABUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIl,
HWHAYKIUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS WHIYKIIHAS)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1ozJe.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIC MEXaHHUECKUE
Kosebanus. ['apmMoHnyeckue
KosiebaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatiienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

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




SJICKTPOMArHMuTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTEIbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKUMU U
SJICKTPOMAarHMTHBIMHA KOJICOAHHSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpeacrasnenue o 3aTyxaromux
KosieOaHusxX. BoHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsblit Tok. CUHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B ITIOBCEAHEBHOM
KU3HU




Mexanuueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocthb

Bbu6nmuoreka [JOK

21
pacnpoCTpaHEHHUS U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [TOK
P ' https://m.edsoo.ru/ffOccfe0
QJICKTPOMArHuTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBueHus. Pa3Burue cpeacTn
cBs3u. Pagnosiokamus
o5 KonTponbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE pacIPpOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHbIil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 otpaxeHus ceera. [loctpoenue bubmmorexa [TOK
P o p https://m.edsoo.ru/ffOcd4e0
1300pakeHM B TUIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblii bubanorexa [JOK
YTOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 Jlaboparopnas padota «M3mepenue bubmmoreka [JOK
MOKa3aTesisi MPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [octpoenne n300paxeHuii B bubmmoreka [JOK




nuH3e. opmyiia TOHKOH JIMH3BI.
YBenuueHue JTMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{ert. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepennus creta. Audpaxius bubmmoreka [JOK
cBera. JIudpaknunonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panuIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubmuorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTECIIBHOCTHU
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH.
37 3amenJieHne BpEeMEHH B COKpaIlleHNe bubnnorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprus U UMIYJIbC PEISITUBUCTCKON BuGmiorexa LIOK
38 gacTHUIlbl. CBS3b MAcCChl C SHEPTHUEH 1 https://m.edsoo.ru/FfOcic68
HUMITYJIbCOM. DHEPTHUS TTOKOS
Konrponsnas padora «OnTHKa.
39 OCHOBBI CIEIMANTLHON TeOpUn bubmnorexa [IOK

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0




®oronsl. opmyna [1nanka. Jueprus

Bbu6nuoreka [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
HOIMoTEKA
4l porospexra. Onrrnr A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa H(lf)l(b(l)OToa(l)(;@)eKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Hapnenne cBera. Onwitel I1. H.
43 JlebeneBa. XuMHUYECKOE NEHCTBHUE bubmorexa LOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTodeMeHT, (OTOIATUHK,
coJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKUY https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesHuO o-4acTu bubmmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas mozenb aroma
bu6mmoreka [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ffOdOafa
Wznyduenne u niornomieHne GpoToOHOB
48 I I/I}ll'Iqe exoJie aTOMEIIH co H(ibro OBHSI bubmmorexa [IOK
P pexo . g P https://m.edsoo.ru/ffOdOafa
SHEPIUM Ha Ipyrou. Buasl criekTpos
BonHoBEIe cBOiicTBa yacTull. BoIHEI
. bubmuorexa [JOK
49 ne bpoitnsa. Kopryckynsipao-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpeneneHuio cocrasa

PaaAOaKTUBHOT'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. ['aMMa-u3nydyeHue

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peakrtop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTronbl HaOMIOACHUS U
PEruCTpaly 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

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

55

Bun 3Bé3nHoro He6a. Co3pesnus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BHIAMOE
nekeHne. ConHeuHas cucTeMa

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHIa v 3BE311




57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEJICTAaBICHUSI O IPOUCXOXKICHUU U
sBomtonuu CoJiHLA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CosHIIA B
lNanaktuke. ['anaktuku. YeépHbie
JBIPBI B SIJpax TajJakTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydenue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «951€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

Oo6o0maromuii ypok. Pois ¢usuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Pois u mecto
(hU3UKHA U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6maromuii ypok. Ponb
busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 pu3nyecKon
KapTHHE MHpa




O6o06mraromuit ypok. Mecto
(bU3UIECKOI KapTUHBI MUPA B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TIPEJICTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHAS UHIYKIHS
PezepBHbiii ypok. Ontuka. OCHOBBI

67 CTeUATBHON TeOpUH 1
OTHOCUTEIILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 DeMeHThl aCTPOHOMUU U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






