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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00Iero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboueil HporpaMMbl BOCHUTaHHMA M KOHLEMNIMH IPErojaBaHUsl y4yeOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opranm3amusx Poccwiickoit  dDenepanuu,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydeHuu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIHOCTHOTO Moaxoaa. [IporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaK)Ke YUYMTHIBAET HEOOXOAMMOCTb peaau3allMd MEXIIPEIMETHBIX
cBsizell (DM3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMHM IpeaMeTamMu. B Hel omnpenenstorcs
OCHOBHBIE IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHETO OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

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

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYeHus;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHHs.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHUI 00 OKpy»KarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, TOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuUMHel, Ouonorue, gusmdeckoir reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenue Gu3MKU BHOCUT OCHOBHOM BKJIA[ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHINOIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY Kkypca (u3ukH 17151 yPOBHS CpelHEro o0I1ero oopa3oBaHusl OJI0XKEH psijl HIeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBIISIETCS IOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAaHUE TMPEICTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanogaraeT UCIoib30BaHUE TYMAHUTapHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.



Hoes sKronocuzayuu peann3yercsi TMOCPEACTBOM BBEACHUS DIEMEHTOB COJCp)KaHMUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyKAeHus Ipo0IeM palnoHaIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOH OE30IMacHOCTH.

CTep)KHEBBIMH 3JIEMEHTAMH Kypca (HU3MKH Ha YpOBHE CPETHEro OOIero oOpa3oBaHUS
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONMCAHUS €CTECTBEHHO-
HaY4YHBIX SBJICHUH U POIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JeSATeIbHOCTH oOydaroutuxcs. J{ius 6a30Boro ypoBHs Kypca
(GHU3UKH — 3TO HCIOJIB30BAaHHE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme mo (u3uke oObEAMHEHBI B OOIIUH CIHCOK
YUECHHUYECKUX NPAKTUUYECKUX palboT. BeigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
nporecca UCX0As U3 0COOCHHOCTEH TUIaHMPOBaHHUS M OCHaIleHHs kKaOuHeTta ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJAJCHHE OOYYAIONIMMUCS YMEHUSMH IIPOBOJIUTH KOCBEHHBIC H3MEpEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yIENSEeTCs PEIICHUIO PACUYETHBIX M Ka4eCTBEHHBIX 3aad. [Ipu saTom
JUI pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 3a/laHHON (pr3MUecKOl MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MPHOPUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSICHEHHE IMpOTeKaHWs (U3NYECKUX SIBIEHUM U MPOLECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
o0ecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (M3UKM Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOWHeTa (PM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(buU3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYIOBAHHE ISl BHITOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY TEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B pacy€ére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBBIX JIAOOpaTOpHil.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHE HHTEpeca W CTPEMJICHHS OOYYarOIUXCS K HAyYHOMY H3YYEHHIO

HPUPOJIBI, Pa3BUTHE X HHTEIUICKTYaJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJAEe TMO3HAaHUS © (OPMUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4YeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

MPHOOPETEHUE CUCTEMBI 3HAHUKA 00 OOIMX (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
(GU3MYECKUX SBICHUM B TPUPOJC W I TNPUHATHS TPAKTHYCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3nuecKon
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIU, aJIeKBATHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3UUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTeprnpeTanmuu  uHoOpManuu,  OmnpeAereHus
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PA3BUTHUS YMEHUHN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce — 68 yacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCST PEKOMEHIOBAaHHBIM, YYHTEIh JIeTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yJaroIuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.
Pors m mecto ¢u3ukm B (PopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOU IESITENLHOCTH JIIOIEH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JAaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHATbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



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

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJenu CTpOCHHs Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEllecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEaNBbHOr0 raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3TydEHHE. Y AebHas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mporeccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. IKOJOTUIECKHE MPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHUE: JBUIATElb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

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

Monenu napoBoil TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAHHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIXKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenune u kpuctamimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJNEeKTpUYecKuil 3apsan. JlBa BHIA BJIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumonerictBue 3apspoB.  3akoH  Kymona. ToueuHbll  2neKTpUuYecKHd — 3apsi.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

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

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

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

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DOneKkTpruueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIM JTUOJ, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETMHEHUE MPOBOIHUKOB.

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

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pa3psg v IPOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Nzyuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCymIecTBISETCS € Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAay4HbIH (akt, rumore3a, (u3nyeckas BeJIMYWHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurepooia, ux rpagiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOCKIMUA HA OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepachusi: BTaXXHOCTH BO31IyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€PUAlIOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJIEKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE PHOOPHI, FaIbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmuTtHoe IIOJe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyliepno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAykuuy. KapTruHa TuHUE MarHUTHON MHAYKIUHU TOJISl HTOCTOSIHHBIX MAarHUTOB.

MarsnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JNWHHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne ndyeKTpOMAarHuTHOW MHAYKUUHU. [lOoTOK BeKkTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NuayKTHBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DIEKTPOABIIKYILNAS CUIAa CAMOMHIYKLIUN.

DHeprus MarHUTHOT'O TOJISL KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojeOaHui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienne o 3aTyxamoImux KojeOaHUsAX. BbIHYXIEeHHbIE MEXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

IlepemenHbI TOK. CUHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegaya U NOTpeOICHUE BIEKTPUUECKON HHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa ucCHoIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoilcTBAa M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpys3a.

HccnenoBanne nNEepeMEHHOTO TOKa B IENH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUMHbLE B0JIHbL

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHUYeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmtoienue oTpaskeHus U MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacpocTpaHEHHE CBETa B OAHOPOIHOMN CpeIe.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

Cobwupatonue W paccewBaroniye JHUH3BL. ToHKas mnuH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKasl CHla TOHKOM JuH3BL. [locTpoeHune n3obpakeHui B COOMpAIOIIUX U PacCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsiMonuHeHOEe pacHpoCcTpaHEHUE, OTpakeHHWE U MperoMyeHne cBeTa. OnThudeckue
IPUOOPHI.

[TotHOE BHYTpeHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

HaGmronenue nudpaknuu cBera.

Hab6mronenue qucnepcuu certa.

[Tomyuenue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne nokazaress IpeioMIIEHHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS H UMITYILC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue yCTpoiiCTBa M NpaKTHUECKOE NpUMEHeHHe: (poToanaemMeHT, (OTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoOI.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHS BSHepruum Ha Japyro. Buasl cnexktpoB. CHekTp YpOBHEH BSHEpruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOU JTyanu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpeiTHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeseneHuio cocTaBa paaioakTUBHOTO U3ITydeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiit peaxktop. Tepmosnepublii cuHTe3. IIpobrembl M MEpCHEKTUBBl  sAEpHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
@dyHaMeHTaIbHBIE B3aUMOAEeHCTBUSA. EAMHCTBO (DM3nYecKoil KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
.Paznen 8. DileMeHTHI ACTPOHOMHHU H acTPOPH3NKH

Oranbel pa3BUTUs  acTpoHoMuu. llpukiagHoe U MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKue 3BE3IBI, IUNIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHevyHas cucTemMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpPalbHBIA KJIacC — CBETUMOCTBY». 3BE3MbI



[JIABHOM TIOCJENOBATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM
JUIsL OIIpEJeNICHUs MOJI0KEHHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B 3KOHOMUYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4€TOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU NI0JI00MS TPEYTOJILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, ACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYEcCKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEUHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JOHKHBI OTpaXKkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMK  OOYdYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAITUIO M NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETHKY HAYYHOTO TBOPYECTBA, PHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpPhl, OCO3HAHHME TIJIOOANBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTU HSKOJIOIMUYECKOM HAIpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAIbHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 WHTEPIPETaIlUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHhI ISl JOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYTHUPOBATH COOCTBEHHBIE 33/71aud B O0Opa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NUIECKOTO COJACPKAHUSA U3 UCTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBJIATH IOMCK, AaHajHM3, CHCTEMAaTHU3aLUI0 U
UHTEPIIPETaNnIo HH(HOPMALIUH PA3IHYHBIX BUIOB U (OPM Ipe/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C COOJIIOIEHUEM
TpeOOBaHMI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpPCcOCOepEeKeHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HaueHUs MWHPOpPMALMKU W LEJNEeBOM ayIuTOpuH, BBIOMpaAs ONTUMAIBHYIO (GOpMYy
NPE/ICTaBICHUS U BU3YaTH3aLIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYAaTh KOH(IUKTHI,

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)XJ0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpEleNiaTh POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIOTO yJaCTHHKA KOMaHJbl B OOIIMN pe3ylnbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3IMYHBIX CUTYaLUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYypHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIbTATOB JACSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKEHUIO eI U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh AMOIMOHANBHOE COCTOSHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha Oa30BOM YPOBHE JTOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax poJib U MeCTO (HU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOIHH, B MPAKTUYECKOU
JeATEIbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, WHEpIMAIbHAsA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TEIO0, MACATBHBIN Tra3, MOJIEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN DJIEKTPUUECKUN 3aps]l MPHU pELICHUU
buznyeckux 3a1ad;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [BIDKEHHE, CBOOOJHOE TaJCHHUE Te,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKoOe
JBIDKCHHUE, CTPOCHHUE KUIKOCTEH W TBEPIBIX TEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(OXJMaXJIeHUN ), TETUIOBOE PaBHOBECHE, UCTIAPEHUE, KOHIECHCAIUS, TIIaBJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyjlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOIEccax, dSJEKTPU3ALMsS Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

ONKCHIBATh MEXaHMYECKOE JIBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpAMHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMITYJIbC Tela, KUHETUYeCKas
DHEprus, MOTEHIMANbHAS DJHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU



OMHMCAaHWUU TPABWIBHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEeMBIX BEIWYWH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPyTUMU BEIIMYUHAMU;

OTNHUCHIBATh HW3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBICHHS, HCIIOJIB3Ys
(dbu3MYecCKue BEIWYWHBL: JaBJIEHHWE Tra3za, TeMIeparypa, CpPeIHssl KHHETHYECKas >SHEprus
XAOTUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHas CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JIBUTATEJS; TIPH OTMIMCAHUH TTPABUIIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCTIOJIb3yEeMbIX BEIUYHH,
uX OO0O3HAYEHUsS W EIUHUIbI, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUIHHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPHUUYECKHUE CBOWMCTBA BEIIECTBA M DJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTONB3YS (U3NYECKUE BEIMUYUHBI: SJCKTPUUECKUN 3apsiji, AJIEKTPUUYECKOE MOIe,
HaNpsHKEHHOCTh  IMOJIS, IMOTEHIHA, Pa3HOCTh IOTCHIIMANIOB, IPU ONHCAHWM IPABHIBHO
TPAKTOBATh (PU3UYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAUCHUS W CIAMHMIIG;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUCCKYIO BEIHYHUHY C IPYTHMH BEITMIHHAMU,

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYTICPIIO3UIINN CHII, TIPUHIIUTT
PaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpeIHEH KHHETHYECKOW SHEPIHH TEILUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUIECKOT0 3apsja, 3akoH KylloHa, MpW 3TOM pa3indarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX OE€30MAaCHOTO HCIOIb30BAHUS B IOBCEIHEBHON KHU3HU;

BBITIOJTHATH JKCIIEPUMEHTBI TI0 HWCCIICJOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HU3MYECKHUX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIN CIIOCO0 W3MEPEHUS WM HCIIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
NPSIMBIX  U3MEPCHH, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEJIWYMH B BUIC TAOIHI] M TpadUKOB, JENIaTh BBHIBOJIBI
MO pe3yJbTaTaM UCCIEI0BaHUS;

coOnrofaTh mpaBuia O€30MacHOTO TpyAa MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIbCKOH UM MPOCKTHOW  JCATEIBHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aa4dl C SIBHO 3aJlaHHOM (U3UYECKOW MOJIENbI0, HCIONb3YS
dbusznyecKkre 3aKOHBI M IPUHIIUIIE], HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJICIIb, BBIIEIATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI ¥ OIICHUBATH PEATBHOCTD MOJYYCHHOTO 3HAaYeHUsT (PU3NICCKON BETUUNHBI;

peliaTh KadyecTBEHHBIE 3aJaud: BHICTPAUBAThH JIOTMYECKH HEMPOTHUBOPEUYHUBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,



UCIONb30BAaTh NpPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH W TPEACTABICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MTPOIIECCOB OKPYKAIOIIET0 MHUpPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTMUYECKOT0 MOBECHUS B OKPYKaIOILEH Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJIAPTHBIX CUTYallMsIX, aICKBAaTHO OLIEHMBATH BKJIAJ Ka)JOrO W3 YYaCTHUKOB TPYMIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHUYECKOI
JeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNEKTPUYECKUN 3apsid, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, fAJEpHas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelIeHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOILIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, SJIEKTPOMArHUTHas
WHAYKINS, JCWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, WHTepdepeHus, Iuppaknus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBAa (DJIEKTPUUYECKHE, MATrHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOoe
HarpsHKeHUE, 3JIEKTPUUECKOE COTPOTUBIICHUE, Pa3HOCTh TIOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUia,
paboTa TOKa, MHIYKIHS MarHUTHOTO IO, cWia Ammepa, cuia JlopeHIia, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOJ W 4YacToTa KoyieOaHWd B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij W Cujia TOKa B MPOIECCe TAPMOHUYECKUX DIICKTPOMATHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKAas CHUjla JMH3bI, MPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIHYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMU;

OMKCHIBATh HM3yYCHHBICE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3M AaTOMHBIX SJE€p, MPU ONHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCHOJIb3YeMbIX BEJIUYMH, MX OOO3HAYeHUS U
eMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAIM3UPOBaTh (U3NYECKUE MPOIECCHl M SBJICHUSA, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLMUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeWHa 111 ¢GoTodddexTa, 3aKOH COXpPAHEHUS SHEPruu, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, IpU 3TOM pa3ivyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BbIPAKEHUE U YCIOBHs (IpaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajoM, TOHKOM JIMH30M;

BBIMIOJHATh JKCIIEPUMEHTHl 10 HUCCIEIOBAHUIO (PU3NYECKUX SBICHUN M MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3ToM  (hopMynupoBaTh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, MPU ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObI OLIEHKU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCHIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nyecKux BEIWYMH B BHJAE TaOMUI M TrpauKOB, JeiaTh BBIBOABI IO pe3yibTaTaMm
UCCJIEJIOBAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTeIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHuUs;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4M BEIOUPATh (PUZNYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUYNHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BbICTpAUBATh JIOTMYECKU HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXIeHU ¢ ONOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTIONB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBpEMEHHBbIE HWH(OPMAIUMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, WUHTEPHPETAlMH U MpPEJCTaBICHUS y4eOHOU U
HAy4YHO-TIOMYJISIPHOW HWH(POPMAIIMH, TOTYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BsSCHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPH OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHHUS 3/10POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>Kalolleil cpee;

paboTaTh B TPYIIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYNIbL, paIlMOHAIBHO pacCHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B



HECTaHAAPTHBIX CUTYAIMsX, aJleKBATHO OIECHHBATH BKJAJ Ka)XIOTO W3 YYaCTHHUKOB TPYIIBI B
peLICHUE PaccMaTPUBACMOIl TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypcsl

®du3nka — HayKa O IPUPOJIE.

1 Hayunblie MeT(})I;[(I)I HOEH:H;[;{ 1 bubnnorexa [IOK

04.09.2023  https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u MecTo pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienue, ckopocTs, 11.09.2023  https://m.edso0.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuoreka [IOK
IIBIDKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e
CBobosHoe nmajieHue. Y CKopeHue

6 cBoboanoro naaenus. JlaboparopHas 1 1 bubnmnoreka [JOK
pabora "M3yueHnue ABUKEHUS Tena B 19.09.2023  https://m.edsoo.ru/ff0c39cc
BSI3KOH KUIKOCTH"

7 KpuBonuneliHoe 1BUKEHHE. 1 bubnnorexka [JOK
JIBuKeHNEe MaTepUATIbHON TOUKH 10 25.09.2023  https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH

[Tpuniun otHocuTenpHOCTH ["anues.

Nmnynbe cuinbl. 3aKOH COXpaHEHUs

8 WNHepumanbHble CUCTEMBI OTCUETA bubmmorexa [TOK
P HV ' 26.09.2023  https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproToHA
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmorera [JOK
YHEpHO3HH - 2TOPO” 02.10.2023  https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH
10 Tpernii 3akon HeroToHa 1151 bubnuorexa [JOK
MaTepHaIbHBIX TOUCK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna
11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK
P 16.10.2023  https://m.eds00.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Jlaboparopnas padora
12 "UccnenoBanre 3aBUCIMOCTH CHJT bubmuorexa [JOK
YIPYTOCTH,BO3HUKAIOLINX B IIPYKUHE 17.10.2023 = https://m.edsoo.ru/ff0c3e18
Y PE3MHOBOM 00pasIie OT UX
nedopmarun”
Cuna tpenus. Koaddumuent tpenus.
13 Cuita Zgn OTI/IBJ'Iel-(IbI/I(lS){ rIII " BI/IE(GHI/II/I bubmorexa HOK
P pua 23.10.2023  https://m.edsoo.ru/ffOc3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHOe U BpaliaTeabHOE
14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumbl. YcaoBus 24.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOM TOYKH,
15 CHCTEMbI MaTEPUATILHBIX TOUYEK bubmoreia HOK
P ' 30.10.2023  https://m.edsoo.ru/ff0c43d6



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

HMITYJIbCA. PeaktupHOE JABUKCHUC

16

17

18

PaboTa 1 MOLIHOCTb CHIIBI.
Kunernueckas sneprus
MatepuaabHOK ToukH. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPIUU

[ToreHuunanpHas SHEPTHUs.
[ToreHuuanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cubl. CBs3b pabOTHI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

31.10.2023

06.11.2023

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

19

JlaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHITBI C
U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

13.11.2023

20

21

22

KonTposabHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCcKoe
neuxenue. udpoysus

XapakTep JBUKEHUS U
B3aMMOJEMCTBYSI YAaCTHIL] BELLIECTBA.

14.11.2023

27.11.2023

28.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2



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

Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTtostHaas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp
Lenscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

04.12.2023

05.12.2023

11.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcosroTHas TeMIiepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

12.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpaMM COCTOSIHUS
pa3pekeHHOTO ra3a»

I/I30Hp0ueccm B UACAJIBHOM Ia3€ M UX
rpa(pnqecxoe MMPEACTaBJICHHUC.
HpOMe)KYTO‘IHaSI JAnarHoCTHUKa

18.12.2023

19.12.2023

25.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0On! e€ n3meHenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasza

26.12.2023

bu6mmorexa [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

bubmuorexa [JOK

1 B

3 AARLTEIIOTEpeAdtt 09.01.2024  https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENI0EMKOCTh BELIECTBA.

32 KonnuecTBo TENMNOTHI IpH bubnnoreka [HOK
teronepenaye. AnnadaTHbIN 15.01.2024  https://m.edsoo.ru/ff0c5c36
nporecc

33 I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnnoreka [HOK
IIPUMEHEHUE K N30IIpOLIECCaM 16.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B

34 npupoe. Bropoii 3akon bubmorexa LHOK

PHpOJE. BTOP 22.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 ITpunnun nevicreus u KII/ TermoBoi bu6mmoreka [IOK

MalluHbI 23.01.2024  https://m.edsoo.ru/ff0c600a
K KIT,

36 Huki Kapnro u ero KITJ] 29.01.2024

37 DKooruyeckue npoodaemMbl
TEIJIO3HEPTeTUKU 30.01.2024

38 O6o06matomuii ypok «MonexynspHas bubnuoteka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 05.02.2024  https://m.edsoo.ru/ff0c6938
KonTposnbHas pabora no teme

39 «Momnexkynsipraas pusuka. OCHOBEI bubmorexa HOK

Y ’ 06.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooGpazoBaHue U KOHIEHCAIUS. bubmuoreka [IOK
Ucnapenue u kunenue 12.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCHUTEIbHAS

41 BIAXXKHOCTH BO3Aayxa. HachIIeHHbIH bubmmorexa LOK
ap yxa. 13.02.2024  https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucraminueckue u bubnnorexka [JOK



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

amop(HbIe Tera. AHU30TPOIHUS 26.02.2024  https://m.edsoo.ru/ff0c65f0
CBOMCTB KpHUCTaLIOB. JKuakue
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl
[l1aBnenue u KpUCTaIIM3ALIMSL.
43 V nenpHas TEII0Ta IIaBICHUS buGnnorexa LIOK
' 27.02.2024  https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 VPaBHEHHE TEII0BOr0 Oanarca 04.03.2024 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DNeKTPUIECKU
45 3apsn. JIBa BHIa SJIEKTPUYCCKHUX bubmorexa [JOK
AR A P 05.03.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKHY, TUIIEKTPUKH U
46 H(I)DJ'I ﬂOBO HIfKI/I 38.K(I))H COXpaHEHUA bubnmorexa LOK
YHPOBOA ) P 11.03.2024  https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kymnona. TouyeyHBIN dIIEKTpHYECKUN bubmmorexa LHOK
y ' p 12.03.2024  https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
AIEKTPUYECKUX moJel. JInaun 18.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpPsKEHHOCTU
PaGota cuit 31eKTpocTaTHuecKoro
49 ostd. Ilorernman. PasHocts bubmnorexa [IOK
' fatt. 19.03.2024 | https://m.edsoo.ru/ffOc6f00
[MOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT i[)CTaTI/I‘{eI(l:KOM HOIjIC bubnnorexa [IOK
P ) 25.03.2024  https://m.edsoo.ru/ff0c7018

I[I/I3J'ICKTpI/ILICCKa${ IpOHUIIACMOCTb



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

o1

OnekrpoéMkocTs. Konnencarop

26.03.2024

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

52

53

54

55

56

57

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCaTopa. DHEPTus 3apsHKEHHOTO
KOHJIeHCaTopa

JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMUPOBAIHHOTO
amnmnapara, CTpyWHOTO IpUHTEpA.
DJIEKTpOCTaTUUYECKasl 3aIuTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymecTBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
ydacTka 1enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeINHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMenIaHHOro COeJMHEHUS
PE3UCTOPOB»

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenua

01.04.2024

02.04.2024

15.04.2024

16.04.2024

22.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenune DJ1C ucToOuHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

23.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPBIX
METaJIOB. 3aBUCUMOCTh

>9 COIIPOTHUBJIEHUS] METAJIJIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa bubnuoreka [IOK
p—~n-niepexona. I1osrynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DJIEKTPUUYECKHI TOK B raszax.

63 CaMoCTOsITeTbHBIN U bubmuorexa [JOK
HECaMOCTOSATENIbHBIN pa3psan. MoHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o06mmaromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nektpocraruka. [locTostHHBIN bubnmuorexa [JOK

3NEKTpUYEeCKUil TOK. TOKHM B
Pa3JIMYHBIX CpEAX»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepsHblit ypok. KonTponbHast bubmuorexa [IOK
67 1
pabora 1o Teme "DIeKTpouHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. Q000U ypok 1 bubnnoreka [HOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marauroe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa OK
AieBa. A https://m.edso0o.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oToOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peakrtop. [IpoGiiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

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

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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