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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepaqbHOM padoyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojiaBanusi yuyeoHoro mnpeamera «Puznka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAN3YIOIINX OCHOBHBIE
o0Opa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOyudarommxca 10-11 kmaccoB mnpu
oOydeHuH ux (u3nuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXe YUYUTHIBAET HEOOXOAMMOCTb peallh3alluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHBIMM YYE€OHBIMU TpenMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM M3y4YeHHs] (DU3UKH HA YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (PU3MKHU: JTUUYHOCTHBHIE,
MeTanpeaAMETHbIE, peAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢pu3HKe BKIIOYAET:

e [UJAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAaThI IO TOJaM O0yUYeHMUs,;

e coziepkaHue yueObHoro npeameta «dusmnkay mo rogaMm o0yyeHHUs..

dusnka Kak Hayka O HambOojee OOIMMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUH 00 okpyxaromeM Mupe. [1IkoapHbIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHi
11 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHUM, H3yYyaeMbIX XHMHEH, OMoOJIOTHEH,
bu3mueckoii reorpadueid u actpoHomuel. Mcmosip3oBaHME W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTE€pHaIOB C 3aJaHHbIMH CBOMCTBAMU M JPYIHX.
W3yuyeHue (QU3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHHH MPUMEHSIThH
HAy4YHBII METO]I TO3HAHUS NPU BBIIIOJHEHUH UMH yYE€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca ¢usmku s ypOBHS CpeaHEro oO0mmero oOpa3oBaHHS
MOJIOXKEH pAX WAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHLMIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX Pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEHl MaTepuan Kypca (GU3HKH
o0ObeMHEH BOKpYr (u3nmueckux Teopuid. Begymum B Kypce sBIsSeTcs
(dbopMHUpOBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuszanus mpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pasBUTHEM OOImIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C ITUPOKHM KPYTOM TEXHUYCCKUX W TEXHOJIOTHUECKHUX MPUIIOKCHUN
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs TMOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH M TEXHOJIOTHH, a TaKkKe OOCYKICHHS
npo0JIeM pallioHaTBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30ITacCHOCTH.

Crep:KHEBBIMH 3JI€MEHTaMU Kypca (U3MKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (hu3nMdeckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIN (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHIlaX
OPUMEHUMOCTA TEOPUH, JJIS OINHUCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU peann3yercs Mpexe
BCEro 3a CU€T OpraHM3allMu SKCIEPUMEHTAIBHON NESITeNbHOCTH 00YYarommnXcs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3MKHM — 23TO HCHOJBb30BAHUE  CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWK CIHCOK YYCHHUYECKUX
MpakTU4YeCKux paboT. Brigenenne B yka3aHHOM TepedHe JIabOpaTOpHBIX PadoT,
MPOBOJUMBIX JJII KOHTPOJS H  OICHKH, OCYIIECTBISCTCS YYaCTHHKAMU
00pa30BaTeIbHOrO Ipoliecca HCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS H
ocHamieHus kabwHera (Qusuku. Ilpm dToM oOecmedymBaeTCs  OBIAJICHUE
OOy4JaromMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYWH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIIOKEHHBIX TUTIOTES.

bonpiioe BHUMaHWE yAENAETCS PEIICHUIO PACYETHBIX M KA4YeCTBEHHBIX
3amau. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/add C SIBHO
3aJIaHHON (YU3UIECKOU MOJIEITBIO, TTO3BOJISIOIINE PUMEHSTh N3yYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK M HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTeKaHUS (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecnedeHut0 y4eOHoro mpoiiecca 0a30BbIi YpOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIero o0pa3oBaHus TOJKEH U3Y4aThCs B YCIOBUSAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHeTe (QU3MKK TOKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYSHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (GOpMHUpPYETCST B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH H  00ECIEYUBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  M3Y4YaeMbIX  SBJICHUH W  TIPOIECCOB, OMIMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPadoT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TeMaTHYeCKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMH U3y4deHUs PU3NKU B 00111eM 00pa30BaHUU SBIISIOTCS :

e popMupoOBaHME WHTEpeca M CTPEeMJICHUS OOYy4YaIOIUXCSd K HAy4YHOMY
U3YYCHHUIO TPHUPOJbI, PAa3BUTUE HMX HHTEIUICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e hopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAJIBHBIX 3aKOHOB (DPU3HKHU;

e popMupoBaHHEe yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
bu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpPENCTABICHUNW O pPOMU (PUIUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTikeHne ITUX IeJiell 00ecrednBaeTcsl PEIIeHHEeM CICIYIOIMNX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKU Ha YpPOBHE CPETHETO 00IIIero 00pa3oBaHMS:



o IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(U3UKY;

e popMuUpPOBaHME YMEHHMA TNPUMEHATh TEOPETHYECKUE 3HAHUA IS
o0ObsicHEHUs (U3MYECKUX SBJICHUN B TMPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIIEHHS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOM
¢u3znueckol MoJenbplo, 3ajay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue PU3NYECKON MOJIeNH, aJIeKBATHON YCIOBUSIM 3a/1a4H;

e IOHUMaHUE (PUBMUECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOU[YIO
cpeny;

¢ OBJIQJICHHE METOJAMH CaMOCTOATEIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(Gu3MUECKUX HKCIIEPUMEHTOB, aHAIM3a M HMHTEPIpEeTaly HHPOpPMAIUH,
OTIpEeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHME YCIIOBUU JUIsl Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacos (2 yaca B HE/IEIIO), B
11 kmacce — 68 yacos (2 yaca B HEZCITIO).

[Ipennaraemsiii B mporpamMme 1o (QU3MKE IMepeyeHb J1abopaTOpHBIX U
NPAKTHYECKUX paboOT SBISETCSA PEKOMEHJOBaHHBIM, YYMTENIb JellaeT BbIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOCHHOCTEH 00yJarOIUXCHI.

COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 MO3HAHUS

®usuka — Hayka o mpuponae. HayuHble MeTOABI MO3HAHUS OKPYNKAIOUIErO
mupa. Ponb 3kcnepuMeHTa W TEOPMH B MPOLECCE MO3HAHUSA IPUPOJBI.
OKCTEpUMEHT B (PU3HKE.

MopenupoBanue (pu3nUecKuX ABJICHUN U mpolieccoB. HayyHbie rUMOTE3HI.
du3nyeckre 3aKOHBI M TEOpUU. | paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUSI.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON Hay4HOM KapTHUHBI
MHPA, B IPAKTUYECKOUN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBeie U I1U(QPOBbIE H3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHbIC
JTATYUKU.



Pa3zjnen 2. Mexannka

Tema 1. Kunemamuxka

Mexannyeckoe aBHxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemetienre, CKOpOCTh (CpeHSISI CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MATEpUAIBHOM TOUKH, WX MPOCKIUM HA OCH CHUCTEMBI KOOPAMHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJMHENHHOE IBIKeHHe. [ 'paduku
3aBUCUMOCTA  KOOPAWHAT, CKOPOCTH, YCKOPEHHS, MYTH U TEPEMEIICHUS
MaTepUaIbHON TOYKH OT BPEMEHHU.

CBoOoaHOe najzieHre. Y CKoOpeHre CBOOOHOTO MaieHUsI.

KpuBonuneitHoe  nBuxeHue. J[BM)KEHHME  MaTepuaqbHOW TOYKH IO
OKPYKHOCTHU C TTOCTOSHHOM MO MOAYJIIO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEHAs
ckopocTh. [lepuon u yacrora obparnienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W NPAKTUUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH)KEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIC TIEPEAUH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, UUTIOCTPALIUS KUHEMAaTUUECKUX XapaKTEPUCTUK
JIBUKCHUS.

[IpeoGpazoBanue ABUKEHHUI C UCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHHs Tena, OPOIIEHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienre ckopocTy Npu ABUKEHHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yueHrne HEpaBHOMEPHOTO NIBHXKEHUS C L€ ONPEIEICHUs] MTHOBEHHOM
CKOPOCTH.

HccrenoBanne COOTHOIIEHUS MEXAY NYTAMH, IPOWJICHHBIMU TEJIOM 3a
[IOCJICIOBATENBHBIE PABHBIE NPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>)KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenne nBrKeHUS Tesna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuamun  otHocutenbHOCTM  ['anmmnes.  lIlepBeid  3axkoH  HproToHa.
NHepumanbHble CUCTEMBI OTCYETA.

Macca Tena. Cwia. [Ipuaiun cynepriozunnu cwi. Bropoii 3akon HeroTona
IUIS MaTepUaIbHOW TOUKH. Tpetnii 3akoH HproTOHA 1151 MaTepuaibHbBIX TOUEK.

3akoH BcemupHOro TtaroreHus. Cumia Tsokectu. IlepBas kocMmuyeckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (mokosi, ckoibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cwuita conpoTUBIEHUS NPU IBU)KEHUU TeEJa B KUIKOCTH WUIIU Ta3e.

[locTynarenpHO€E U BpaliaTesbHOE ABMKEHUE aOCOMIOTHO TBEPAOTO TENa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpalleHusa. Ilmeuo cumnel. Ycnosus
paBHOBECUS TBEPAOIO TEa.

TexHudyeckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne NHEpLHH.

CpaBHeHUE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT I€(OpMalIUu.

HegecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yuenue npmxkenust Opycka 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIUX B IMPYXKHHE U
PE3UHOBOM o0paslie, OT X AehOopMaIIHH.

HccnenoBanne yciloBHI paBHOBECHS TBEPAOTO Tejla, HMEIOUIETO OCh
BpalICHUSI.

Tema 3. 3akonwl coxpanenusn 8 mexaHuke

NMnynbec MarepuanbHOW TOYKU (Tena), CHUCTEMbl MAaTEpPHAIBbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE HMMITyJbCa Tela. 3aKOH COXPAHEHUsS HMIIYJIbCA.
PeaktrBHOE NBUXEHUE.

PaGota cunbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOYKH. TeopeMa 00 HW3MEHEHHH
KUHETUYECKOW SHEPTHMU.

[TorennumanbHas DHEPrus. [loTreHmanbHas SHEprus yIOpyTo
nedopMupoBaHHON  TpyxkuHBL.  [loTeHIManpHasT JHEprus Tena  BOIU3H
MOBEPXHOCTH 3EMJIH.

[lorennmanbHple W HENOTCHUWAIBHBIE  CHJIBL. CBsizb  paboOTHI
HEMOTCHUUAIBHBIX CWJI C M3MEHECHHEM MEXAHWYECKOM HDHEPIMHU CHUCTEMBI TeElL.
3aKOH COXpaHEHHS] MEXaHUUECKON YHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXEHHUE.

[lepexoa MOTEHIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C UBMEHEHHUEM MEXaHUYECKON SHEepPIruu
TeJla Ha IIPUMEpE PACTSKEHUS] PE3UHOBOIO JKI'YTa.

Pa3nen 3. MoJiekyasipHasi pu3nKka U TepMOIMHAMHUKA

Tema 1. Ocrogvl MONEKyNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUUECKON TEOPUHU U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBHXKEHUS U
B3aUMOJECHCTBHS 4YAaCTHUIL] BELIECTBA. MOJENM CTPOEHUS Ta30B, XUIAKOCTEU H
TBEP/ABIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3mepsl MoJieky. KonuyecTBo BemectBa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkana TemmnepaTtyp
Lenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJICKYJISIPHO-
KUHETUYECKONM TEeOpUHM HAEaIbHOTO rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpeaHEN KWHETUYECKON SHEpPruu TEIUIOBOTO JABWXKEHUsA dYacTul rasza. lllkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamneipona.
3akoH JlanmbToHa. M3omponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUe H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHudyeckue yCTpoWCTBA M MPAKTUUYECKOE NPHUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHUE BelIecTBa, QoTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCITMHEHHM.

OmnpiThl M0 AUQGY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita [lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHAE CYIIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs MPUPOAY NABJICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIONIUE YpPaBHEHUE COCTOSIHUS UJCAJIbHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEPEHHU
00b€Ma KOMHATBI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXK]1y TapaMEeTPaMU COCTOSIHUSI PA3PEKEHHOTO



rasa.



CUCTEMBI U criocoObl €€ n3mMeHeHus. KonuuecTBo Teminotsl u padota. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  HJAEAJIbHOrO  rasa. Buasl  Temonepenayu:
TEILIONPOBOJHOCTh, KOHBEKLIUA, U3JIyYECHUE. Y AeIbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmnoTsl npu Temonepeaaye.

[lonsitue 006 aamabarHoM mnporecce. IlepBblii 3aKOH TEPMOAMHAMHKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoit 3akon TepmoanHamuku. HeoOpatumMocTh TPOIIECCOB B MPHUPOJIE.

Tennoseie MamuHbl. [IpuHIKNBI 1EMCTBUS TEIUIOBBIX MAIIUH.
[IpeoGpa3oBanus sHepruv B TEIUIOBbIX MamuHaX. KoadduiueHt mnoae3noro
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero kosdduumeHT mose3Horo
JNEUCTBUS. DKOJIOTHYECKHE MPOOIEMBI TETIIOAHEPTETUKH.

TexHuueckue YCTpPOMCTBA M MPAKTUUYECKOE TPUMEHEHUE: JIBUTATENb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOAMIBHUK, KOHAUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTPEHHEW HHEPrHU Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OYTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue 3(dupa B
JATYHHOU TpyOKe MyTEM TpeHUsl (BUICOJEMOHCTPALINSA).

N3meHeHne BHYTpEHHEN SHEPruu (TEMIIEpATypPhl) TeNa PU TEIIONEpPeaaye.

OnpiT MO anuabaTHOMY paCHIMPEHHIO BO3ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHusi, PpEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3mepenne yaeapHON TEITOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusa eeujecmea. Pazosvie nepexoont

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXHOCTh BO3Ayxa. HaceimeHHsld nap. YaenbHas TeIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. Kuakue kpucramisl. CoBpemeHHble Marepuainbl. [lnaBienuwe u
KpUCTAJIIU3anus. Y ielbHas TeruioTa miasienus. Cyonumanus.

YpaBHeHHE TEMI0BOro OanaHca.

TexHnueckne YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOIYyUYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBHIILICHHBIX MTAPOB.

Kurnienune npu noHW>KEHHOM JaBIICHUU.

Cnoco0bl u3MepeHus BIAXKHOCTH.

HaGnronenne HarpeBanus U IIaBiI€HUSI KPUCTAITMYECKOTO BEIIECTRA.



JleMoHCTpauus KpUCTAIIOB.
Vuenuueckuii skcnepumenm, nabopamopmwvie pabomuwl
N3mepenune 0THOCUTENHHOM BIAKHOCTH BO3IyXa.

Pa3nen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3auus Ted. OJEKTpUYeCKHd 3apan. JlBa Buaa DIEKTPUYECKHAX
3apsanoB. [IpOBOAHMKH, AWAIEKTPUKH M TOJYNPOBOJAHHUKU. 3aKOH COXPAHEHHS
AIEKTPUUECKOTO 3apsiia.
B3anmopeiictBue 3apsaaoB. 3akoH KynoHa. TouedHbli JIEKTPUYECKHI 3apsi.
Onextpuueckoe nosie. Hanpssk€HHOCTH 3nekTpuyeckoro nods. [punnun

CYyHEPIO3UIUH BJIECKTPUUYECKUX MOoJie. JIMHUM HanpsiyKEHHOCTH JIJIEKTPUUECKOTO
noJIsl.

Pabora cun  oamekTpocratmueckoro  mojs. Ilorenmuan.  PasHoCTh
noteHuuanoB. I[IpOBONHMKM W JAUIJIEKTPUKHA B BJIEKTPOCTATUUECKOM  TOJIE.
JlvsnexkTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOpA.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: HJIEKTPOCKOII,
ANEKTPOMETP, IJICKTPOCTATHUECKAas 3allliTa, 3a3eMJICHHE DJICKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN aliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ IPUHIUII IEHUCTBUS JIIEKTPOMETPA.

B3aumonencTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TI0JIE 3apSIAKEHHBIX TEJl.

[TIpoBOHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEeKTPOCTATUYECKAS 3allUTa.

JIMPIEKTPUKH B JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUJIOCKOTO KOHJEHcaTopa OT IUIOIIAIx
IJIACTHH, PACCTOSHUS MEXAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamoprule pabomaoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnvwtit 3nekmpuueckuit mok. Toxu ¢ paznuunvlx cpeoax

DONEeKTpUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUSI DIIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cumna Toka. IToCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 17151 ydacTka LEIu.

DJIEKTPUYECKOE CONPOTHUBJICHHUE. Y IEIBHOE CONPOTUBICHUE BEILIECTBA.
[TocnenoBartenpHOE, MapaIEIbHOE, CMEIIAHHOE COEANHEHUE TPOBOJHUKOB.

Pabora onexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYIAS] CHJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA.



3akon OMa JJ1s1 TOJTHOM (3aMKHYTOM) 35IeKTpuueckoi nenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAIIJIOB OT TeMIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOHUKH. CoOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noynpoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpUYEeCKUd TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALUSA. DIIEKTPOJIN3.

OneKkTpuueckuid ToK B Trazax. CaMOCTOSITETbHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [lnazma.

TexHu4yeckre yCTPOMCTBA U TMPAKTUYECKOE MPUMEHEHHUE: aMIIepMeTp,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKA, OJJICKTPOHArpeBaTeNIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U (POTOPE3UCTOPHI, OTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPsHKCHUS.

3aBUCUMOCTh CONPOTUBJICHUS MIMHAPUUECKUX MMPOBOJHUKOB OT JJIMHBI,
TUIOIIA N TIOTIEPEYHOTO CEYCHHUS U MaTepHaa.

CmemaHHOE COeTMHEHUE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne >IeKTpoABWKYIIEH cuiabl. KopoTkoe 3aMmbIkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

HckpoBol pa3psii 1 MpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

N3ydeHne cMEemaHHOTr0 COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snexkrponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
Y4ETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoNOTHHN, XUMHUH, TeoTpadui U TEXHOJIOTHH.

Meoswxcnpeomemnvie nousmusi, CBA3aHHbIE C W3YYEHUEM METOJIOB HAYYHOIO
MO3HAHUWSA: SIBICHUE, HAay4YHBIA (PaKT, TUMOTe3a, (PU3MUYECKas BEIWUYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YypaBHEHWM, JMHEWHass (QyHKUus,
napabouiia, runep0oia, ux rpadUku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe JIBHKEHUE B KUBOW mpupone, nuddysus, ocMmoc,



TEMJI000MEH KUBBIX OPraHU3MOB (BU/bI TEIUIONEpEaauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U
ra3oB, AJIEKTPUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOJIUTHUYECKAs IAUCCOLMAINS,
rajbBaHUKa.

T'eoepaghus: B1axXxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXKCHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS] B TEXHUKE, NOAIIMIIHUKHA, HCIOIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JpPyrue), JABUTATEb BHYTPEHHETO
CropaHusi, mapoBasi TypOruHa, ObITOBOW XOJOAMIHHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAOB, B TOM YHCJIE HAHOMATEPHUAJIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DiieKTpoAMHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAsA UHOYKUUA

IlocTosHHble  MarHuThl. B3auMojnelCTBHE  NOCTOSHHBIX ~ MAarHHWTOB.
MarautHoe mone. Bektop MarHuTHONW uWHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MMOJieH. JIMHMM MarHuTHOM WHAYKUMW. KapThHa JMHUNA MarHUTHOMN
WHIYKITUH T0JIS TIOCTOSTHHBIX MarHUTOB.

MarnutHoe T110JI€ TpPOBOJHMKA € TOKOM. KapThHa JWMHUNA WHIYKUAU
MarHMTHOTO MOJIS JJIMHHOTO MPSAMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa. BzauMoaeiicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amrmepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib U HampaBJiieHUE. [[BrkeHUE 3apsiKEHHON YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Moje. Pa6ora cuisl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKOUU. [loTOK BEekTOpa MarHUTHOU
WHAYKIAHA. OJEKTPOABIKYIIAS CWJIAa HWHAYKIMHA. 3aKOH JJICKTPOMArHUTHOM
naaykuun Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. ODIEKTPOJABMKYIIAs Cuila HHAYKIUU B
MPOBOJTHUKE, ABIXKYIIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTB.  SIBJIE€HME CaMOMHIYKLIMHU. OJIEKTPOABWKYINAs CHIa
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJISE KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHU4YecKkne YCTPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIC



MAarHuTbl, OJICKTPOMAIHUTBI, JJCKTPOABUIATCIIb, YCKOPUTCIMW JSJICMCHTAPHLIX
qacTull, THAYKIIMOHHAA IICYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO IMOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHnE HNEKTPOMArHuTHOU UHAYKIUU.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO ITIOTOKA.

SIBiieHne CaMOUHYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHrne MarHuTHOIO MoJIst KaTyIIKH C TOKOM.

HccnenoBanne neiCTBUSA MOCTOSSHHOIO MAarHUTa Ha PAMKY € TOKOM.

HccnenoBanue sBICHUSA 2JIEKTPOMArHUTHON UHIYKIUU.

Pa3znen 5. KoneOanus u BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
'apmonnyeckue kxonebanusa. [lepuon, vacrtora, amruiutyaa U ¢asza KojaeOaHHil.
[IpyxuHHBIN MadATHUK. MaTeMaTUYEeCKU MasTHHUK. YPaBHCHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaliieHre SHepruu MNPy rapMOHUIECKUX KOJICOaHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMU U
ANEKTPOMarHuTHeIMH KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UCATHHOM KOJIeOATETHHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojeOaHUsAX. BBIHYKIEHHbIE MEXaHUUECKHE
Kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CUHYyCOMIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaIpPSKEHUS.

Tpauchopmarop. I[lponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPHUECKON
SHEPIruM. DKOJOTHMYECKHUE PUCKHU MPHU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JIEKTPOIHEPI MU B TOBCEHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE INMPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeIay.

Jlemoncmpayuu
UccnenoBanne mapamMeTpoB KoJIeOATENbHOM CHUCTEMBbI (MPYXUHHBIA WU

MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOMCTB BRIHYXAEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 2JIEKTPOMATHUTHBIE KOJIEOAHHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA UM HANPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu moOCiENOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopaeinb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajblX KOJIeOaHHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne mEepeMeHHOro ToKa B I[EeNM U3  TOCJEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMacHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHenusi. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJHBL [lomepeuHble W MPOJOJIBHBIE BOJHBI.
Nutepdepennus u qudpaxiys MEXaHHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIOBUSL U3Jy4YECHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoit BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [IpuMEHEeHHE 3JE€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKA B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paCIIPOCTPAHEHHE MTOMIEPEUHBIX U TIPOOJIBHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHimm u nudpakiinu MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTpaKCHUE,
MpesioMJIeHUEe, Noaspu3auus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHENWHOE pPacHpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOITIOTHBIN MOKa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yrona MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CnoxxHbI coctaB 6enoro ceera. [[ger.

CobOuparome W pacceuBaromiye JuH3bl. ToHkas suH3a. DoKycHoe
paccTosiHUE W ONTHUYEeCKash Cuia TOHKOW JMH3bL. [locTpoeHne H300pakeHHil B
coOMparIIMX U paccerBaronux JuH3ax. dopMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JaBaeMOe€ JIMH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuust cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTHUHE OT ABYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudyeckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIINOHHAS PEIIETKA, TTOISPOUS.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETa.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens cBeToBoaa.

HccnenoBanne cBOWCTB M300pasKeHUIA B TUH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne natepdepeHmm ceera.

Hab6monenne nudpaknum cBeTa.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4yenue crexTpa ¢ TOMOIILI0 JUGPAKIIHOHHON PEIIETKH.

HaGnronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUM OTHOCUTEIBLHOCTH

['paHvubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymartsl
CIIEHUAIBHOW TEOPUH OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIUN OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpAIlCHUE
JUUTAHBI.

DHEPrusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MACChI C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTrUs
TTOKOSI.

Pa3nen 7. KBantoBasi pusnka

Tema 1. Dnemenmol K6aHMoOGOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOU. DHEpPrus
U UMITyJIbC (DOTOHA.

OtkpeiTue u uccienaopanue Gororddexra. Onbiter A. I'. CtoneToBa. 3aKOHBI
dotoaddexra. YpaBuenue DitnmreiriHa mist horodddekra. «KpacHas rpanuma
doTorddexra.

JlaBnienue ceta. OnbiTel I1. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpoOWCTBA M TPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM TLTACTHHOM.

Hccnenoranne 3akoHOB BHeNTHET0 poTtorddekra.

Ceetoguon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[Inanetapnas Mmogmens aroma. Iloctynatel bopa. M3nydeHune w mnormonieHune
¢boTOHOB mpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbl
cnekTpoB. CHEKTp ypOBHEH 3HEpruu atoma BOAOPOAA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeYaTbIX CIEKTPOB U3IyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTPOCHMS snapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nydeHus. CoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
Bnusinue paanoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3Jy4eHUe. 3aKOH PaJMOaKTUBHOTO pacraa.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jlegext macch siapa.

SnepHble peakuuu. JleneHne U CUHTES sIep.

Anepnwiii peaktop. Tepmosnepubiii cuHTe3. [IpobGieMbl M MEPCHEKTUBBHI
AIEPHON SHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOIeCcTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.

TexHu4eckre ycTponcTBa U MPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMmepa
BuiibcoHna, siiepHbIi peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii skcnepumenm, nabopamopHsie pabomul

HccnenoBanne TpekoB yacTuil (10 TOTOBBIM (hpoTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUBUKHI

Otansl pa3BUTHUS acTpoHOMUU. [IpHUKaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, SpKHe 3BE3NBI, IUIAHETHI, MX BHJINMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk »sHeprum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KlIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JJISI 3BE3]1 TJIAaBHOM MOCJIE0BATEIFHOCTH. BHYyTpeHHEE cTpoeHue



3B€31. COBpEeMEHHBIE MPEIACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxkenne u nBmxenue CosHOA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE U3ITydYeHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUM I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIynsl, minaner, Miaeuynoro I1ytu.

O6o0maromniee noBTOpPeHNE

Ponb Qu3ukm U acTpOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKON cepax AesTENbHOCTA YeNOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOPHUH
B (GOpMHpPOBAaHMM TPEJACTABICHUNA O (PU3MYECKON KapTHHE MHpaA, MECTO
dusznueckoi KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMM MAaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHHE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJbHUKOB,
oTpeeNeHUe IIOMAAH MIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekrpuyeckue SBICHHS B JKMBOW HNPHUPOAE, KoJieOaTEeIbHbIE
JNBH)KEHUS B JKMBOW MPHUPOJIC, ONITUUYECKUE SIBJICHUS B )KUBOW MPHUPOJIE, NEHCTBUE
paanuanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUNIMUECKON pEIIETKH, CHEKTPaJbHbIN
aHaJn3.



l'eocpaghusi:  MarHuTHBIE TOJOCA 3€MIIM, 3aJIeKU MArHUTHBIX DY/,
(poToChEMKA 3eMHOM MOBEPXHOCTH, NMPEACKA3AHUE 3€MIICTPSICEHU M.

Texnonozcua: JWHUM DIIEKTPONEpPENad, TEHEPATOp NEPEMEHHOrO TOKa,
DIEKTPOJBUTATENb, WHAYKIMOHHASA II€Yb, pPAaAap, pPaAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, MPOCKIMOHHBIM ammapaT, BOJOKOHHAsl OITHKA,
coJiHEeYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoOro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpaszoBanus (0a30BbI YPOBEHB) JIOKHO OOECIEUUTH JOCTIKEHHE CIICITYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YbTATHl OCBOCHHS ydeOHOro mpenMera «Ou3uKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmuXcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIECTBa, PaCIIMpPEHHE >KU3HEHHOTO
OMbITa U OMbITa JEATEIBHOCTH B IMPOLIECCE PeaTu3allid OCHOBHBIX HAMpaBICHUIN
BOCIUTATEILHOU JAEATEIbHOCTH, B TOM YHMCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIHTAHUS:

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UIIMH 00YUYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPATUIIMOHHBIX  OOIIEYETIOBEUYECKUX T'YMAHUCTHYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpEcax T'PakIaHCKOTO
oOI1ecTBa, y9acTBOBaTh B CAMOYITPABICHUH B 00Pa30BaTeIIbHOW OpraHu3aIim;

YMEHHE B3aUMO/JICCTBOBATH C COIIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIMAMU U Ha3HAYCHUECM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJOHTEPCKOM AEATECIBHOCTH;

2) MaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAaHHOCTH POCCUNCKOU TpakIaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHE K TOCYyJAapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTDH OIEHMBATh CUTYAIlUIO U MMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEATENbHOCTA YUYEHOTO;

OCO3HaHUE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;



4) 3cTeTH4eCKOro BOCIIMTAHUS :
ACTETHUYECKOE OTHOIICHHUE K MUPY, BKITIOYAst SCTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyLIEro (U3NIECKON HAyKe;

5) TpyA0BOTr0 BOCTIMTAHMS:

UHTEPEC K pa3IMyHbIM cepaMm MnpodhecCHOHANbHOU NEATEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKOM M TEXHUKON, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOPa30BaHUIO B 00J1acCTH
(bU3MKHM HAa MPOTSHKEHUU BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH CPEAE HA OCHOBE
3HAHMS 11eJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH JKOJOTMYECKOM HaIlpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUM 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHWE UEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3MKA ~ OCYIIECTBIATH TMPOEKTHYIO M HCCIIENOBATEIBCKYIO
NEeATENIbHOCTh UHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble JJornueckue aelcTBU:
CaMOCTOSITEILHO  (OPMYNIMPOBAaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICINIATh LENU NEATCIBHOCTH, 3aJaBaTh MApAMETPbl U KPUTEPUH UX
JIOCTHKCHUS
BBISIBIIATG  3aKOHOMEPHOCTM M NPOTHBOPEUYMS B  pacCMaTPUBAEMbIX
(U3UYICCKUX SBIICHUSX;
pa3pabareIBaTh IUIAH pelieHHus MPoOJeMbl ¢ y4éTOM aHaIM3a MMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATH PUCKH MTOCIEICTBUH JICTEILHOCTH;
KOOPJIWHHUPOBATh W  BBIMOJHATH PabOTy B  YCIOBHSX  PEajIbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH ) KM3HCHHBIX HpO6HCM.
ba3oBbie HCCJICA0BATC/IIBCKUC I[eﬁCTBHH:

BJIaACTb H&y‘—IHOﬁ TGpMHHOJ’IOFHGfI, KJIIOYCBBIMHU ITOHATHUAMH M MCTOAaMU



(pu3HUECKON HAYKU;

BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP>KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsS, €ro
WHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJU3upoBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHI IJIs JI0Ka3aTelIbCTBA
CBOMX yTBEPKICHUH, 3a]1aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEHICHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATh MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh ¥ (OPMYIMPOBATh COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PH3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHb 3HAHUS 1O (HU3MKE B TPAKTHYECKYIO 00JIACTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJI€H, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nnpopmanmeii:

BJIAJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3alMI0 ¥ UHTEpPIpeTaluio MH(OpPMAalMU pa3INYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

UCTOJb30BaTh  CpPEeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpKaHUS B PasIUYHBIX (opmarax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIe 1eHCTBUA:
OCYLIECTBJISITh  OOllleHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y MCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBHON
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEHUCTBUUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTWKEHUIO: COCTABIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiv ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXKAAaTh PE3YJIbTAaThl
COBMECTHOU pabOThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3ysbTar no pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHUBAaThb MWJIEU C TO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIBHOCTh B 00JIACTH
bU3MKM W aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON paboThl ¢ YIETOM UMEIOIIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

nenaaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHHUIO M IIPOSIBICHHIO JSPYAUIIMA B 00JaCTH
(M3UKH, TTOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISIM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENIbHOM  pedJeKCHMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IMPOIECCOB, WX pe3yJbTaTOB U
OCHOBaAHUI;



MCITOJIB30BaTh MPUEMBI peIICKCHH NJIsi OIEHKH CHUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NMPHHHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apPTyMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIbTaToB
TESATEITHHOCTH;

NPUHUMATH ce0s, MOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTUX TIPH aHaJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

B mporiecce n0OCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOImero ooOpa3oBaHus y oOO0ydarouuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHAIILHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEIO CaMOKOHTPOJIb, YMCHHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U TPOSIBISATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS
C IPYTUMU JIOJbMU, 3800 TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMmeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD y OOYHAFOIIMXCS YMEHHM:

JEMOHCTPUPOBATh HA TMPUMEPAX POIb U MECTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YUUTHIBaTh TPAHULIBl TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJEIICH:
MartepualibHasi TOUKa, HHEpIMaibHas cucTeMa OTCUYETa, aDCOMIOTHO TBEPAOE TEJIO,
WJICATBHBIN ra3, MOJIEIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NUECKUX 3a]1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJICKYJISIPHO-KMHETUUYECKOM TEOpPUM CTPOCHHsS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJUHEIHOE
JBIDKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBM)XXEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiericTBue Tel, AudPy3usi, OpPOyHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMa TeJ MPU HArpeBaHUU (OXJIAKICHHUH ), TETUIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJICHUE, KPUCTAUIM3alMsl, KHUIICHUE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJl, B3AUMOJECHCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (HU3UUYECKUE BEIMUHMHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYyJIbC Te€Jla, KMHETHUYECKasl YHEPTUsi, MOTCHIIMATIbHAS YHEPTrus, MEXaHUYeCKas
paboTa, MeXaHWYecKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIWHUIIHI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3yd (U3MYECKHE BEIMYWHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrUsi XaOTHUECKOTO JABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIJIOTHl, BHYTPEHHSs H»HEprus, paboTa rasa,
KO3} (OUIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; IpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JITAHHYIO
(Gu3MUECKYI0 BEIIMUUHY C JPYTUMH BEJIMYHHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHE BEIMYMHBI: DJIEKTPUUCCKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, TOTEHIMA, PA3HOCTh MMOTEHIINAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBAaTh (PUIMUYECKUA CMBICT HCIOJIB3YyEMBbIX
BEUYMH, WX OOO3HAUCHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHHEPruM, 3aKOH COXpPaHEHUsS HWMIYJIbCa,
MPUHIHUIT CYNEPNO3ULUNA CWJI, NPUHIUII PABHONPABUS HWHEPIUMATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, Ia30Bble
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MATEeMATHYECKOE BBHIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAallluH, TPHOOPOB W
TEXHUYECKUX YCTPONCTB; pa3indaTh YCIOBHUS WX OE30MAaCHOTO MCIOJB30BAHHS B
MMOBCEITHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAaHUIO (DPU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUH, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aqadyy U TUNOTE3y Yy4yeOHOTrO  DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJHWTH OIBIT WU
(GbOpMyITHPOBATH BHIBO/IBI,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEN N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPCHHH, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3NYSCKUX BEIMYHMH B
BUIe TaOIUI] ¥ TpaUKOB, JIeJaTh BHIBOJIBI 110 PE3YJIbTaTaM HCCIICOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBaHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3MYECKON MOJIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIJICIATh (PU3MUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTHh PAcUYEThl M OIICHHBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HaUYCeHUS (PU3UYECKON BETUYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JOTUYECKU HEIIPOTHBOPEUUBYIO
IIEMOYKY PACCYXIACHUI C ONMOpOoW Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTAaBICHUSI Y4eOHON M HAYYHO-TIOMYJISIPHON MH(POpMAINU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIaa POCCUHUCKHUX U 3aPYOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW >KU3HU
TuTst o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TpYNNE C BHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATh JICSITEIILHOCTh B HECTAH/IAPTHBIX CUTYaIUsAX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHHE paccMaTpUBAEMON MPOOIIEMBI.

K xoniy obyuenuss B 11 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTh Y O0YHAIOIITUXCS YMECHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poyib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIIbHOCTH JIIOACH, IEJOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YYEHHBIX (DU3NUYECKUX MOJEICH:
TOYEUHBIN AIEKTPUUYCCKHUM 3apsil, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, sSJICPHAsI
MOJICJIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOTO Siapa MpU perieHuU (HU3UIECKHUX
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAS MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJIECKTPOMAarHUTHAasT WHAYKOUSA, JACHCTBUE MArHUTHOIO TIOJI Ha
NPOBOAHUK C TOKOM M JIBWXKYIIUUCS 3apsill, AJIEKTPOMarHUTHBIE KoyieOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEITOMIIECHUE,
uHTepdepennus, audpakuds W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3 dekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAss M HUCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONMUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (BJIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  PAa3IU4YHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUYMHBI:
AIEKTPUUYECKUN 3apsil, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSKEHUE, BIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO Mojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOrO MOJEeH, MepUuoJ W YacToTa
KojeOaHnii B KoieOaTeTbHOM KOHTYpE, 3apsAl M Cuila TOKa B MPOIEecce
TAPMOHUYECKUX AJICKTPOMAarHUTHBIX KoJyieOaHuM, (OKYCHOE pACCTOSHUE W
ONTHYECKAasl CHJIa JIMH3bI, NPU ONHCAHUU NPABUJIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUeHUS] WM EIUHULBI, YKa3bIBaTb
dbopMyIibl, CBA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3yYEHHbIE KBAHTOBBIE SIBJICHUS U IMPOLECCHI, HCHOIB3Ys
(u3nueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMIYJIbC (POTOHA, MEPUOJ MOJIypacaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHWM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIISATh 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jlxoyns—JleHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJUHEHHOT0 paclpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa nns gororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHHUs HMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTr0 3apsija, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO PACIMajia, NPy 3TOM Pa3iudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpeIeNISATh HAIIPABJICHHE BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIsSI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl Jlopenua;

CTPOUTh M OIKMCHIBATh H300paKE€HHE, CO3[]aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJHATh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro  IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHMS, TPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOJIBI,

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHUWH, TPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS U HWCIOJIH30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH C  HCIOJb30BAHUEM
OpSAMBIX HM3MEPEHWI: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNIBTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AeNaTh BEIBOABI MO pE3yIbTaTaM MCCIIECIOBAHNUS,

co0roaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THhlE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOIb3Yys (PU3UUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAaJIM3a YCJIOBUS 3aa4u



BBIOMpATh (PUBMYECKYIO MOJEJb, BBIACHATh (DU3UUYECKHUE BEIUYMHBI U (POpPMyJIbl, HEOOXOAUMBIE Mg €€ pEelIeHMUs,
MPOBOJUTH PACUETHI U OLIEHUBATH PEATBbHOCTh MOJYYEHHOIO 3HaUE€HUS (PU3NYECKON BETMUUHBL;

pelaTh KaueCTBEHHBIE 3a/layu: BBICTPAWBaTh JIOTMUECKH HEMPOTHUBOPEUMBYIO LEMOUYKY PACCYXICHHUHA C OMOpOil Ha

M3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SBICHUS;
UCIOJIb30BaTh ~ MpPU  pElIeHHMH  y4yeOHBIX  3aJad  COBPEMEHHbIEMH(OPMAIIMOHHbIE TEXHOJOTUU IS
MIOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAI[MUHU MIPEACTABICHNUS YUYEOHOW U HAy4YHO-TIOMYJISIpPHON MH(MOpMaIH,
NOJIYYEHHON M3PA3IMYHBIX HUCTOYHUKOB, KpUTUUECKU aHAIM3UPOBATH MOJIy4yaeMyIo HH(POpMAIUio; 00bICHITh
OPUHLMIBL  ACHCTBUS MalllMH, OPUOOPOB U TEXHUYECKUX YCTPOMCTB, pazauyarh YCIOBHUS MX
0€30I1acCHOr0 MCIOJb30BaHUS B IOBCEIHEBHOI
KU3HU;

OPUBOJIUTH TPHUMEPHI BKJIaJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE
IPOILIECCOB OKPYXAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKHUE 3HaHMs MO (U3MKE B MOBCEAHEBHOM KU3HU JUIsl oOecredeHus Oe30MacHOCTU IpH
oOpameHu ¢ nOpubopaMu U TEXHUYECKHMMM YCTPONMCTBAMH, JMJIi COXPaHEHMs 370pOBbsi M COONIONEHUS HOPM
HKOJIOTHYECKOTO MOBEJCHUSI B OKPY KaIOIEH Cpele;

paboTaTh B IpyHIE C BHIOJHEHHUEM pa3IUYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PabOTy IPYMIbI, PallMOHAIBHO
pacnpeaensiaTe 00s3aHHOCTU U IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHHWBATh BKJIAJ
KaX/10r0 U3 YYaCTHUKOB IPYIIIbI B PELICHHE pacCMaTpUBAEMOU MPOOIEMBI.

TEMATHUYECKOE INTAHMPOBAHUNE10 KJTIACC

KonuuecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3aesioB H TEM nugpoBbIe
Ne n/m P Kontposabubie | IIpakTudeckue (upp )
NPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsl
pecypchl
Pazgen 1. ®U3UKA U METO/JIbl HAYYHOTI'O ITO3HAHUS
bubmmoreka [IOK
1.1 ) 2
W3HMKa ¥ METO/Ibl HAYYHOT'O TIO3HAHUS httos://m.edsoo.ru/7FALbF72

Utoro no pazneny 2



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

Pazgen 2. MEXAHUKA

bubmuoreka IIOK
2.1 K 5
HHEMaThKa https://m.edsoo.ru/7f41bf72
bubmuoreka IIOK
2.2 7
JuHamuka https://m.edsoo.ru/7f41bf72
Bbubmuoreka IIOK
2.3 3 6
aKOHBI COXPAHCHUS B MCXAHHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bub6mmorexa [JOK
' Teopun https://m.eds00.ru/7f41bf72
Bbubmuoreka HOK
3.2 0 10
CHOBEL TEPMOATHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BEIIIECTBA. 5 bubnuorexa [{OK
' da30BbIe Mepexobl https://m.eds00.ru/7f41bf72
Wroro mo pazneny 24
Paznea 4. QJIEKTPOJAUHAMUKA
Bbubauorexa [JOK
41 IICKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
42 ITocTosIHHBIA 37IEKTpUYECKUN TOK. TOKH B 12 bub6mmorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pasneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIIACC

KoanyecTBo yacoB J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m Kontpoasusie | IIpakTuyeckue
NMporpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. QJIEKTPOAUHAMHUKA
11 MaruuTtHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubauorexa [{OK
' HHIYKIHS https://m.eds00.ru/7f41c97¢c
Utoro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKrue M AJIEKTPOMarHUTHBIE 9 1 bub6mmorexa [JOK
' KoJe6anus https://m.eds00.ru/7f41c97c¢
59 MexaHu4eCcKrue M AIEKTPOMarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.eds00.ru/7f41c97¢
23 Omntika 10 3 Bbubmuoreka HOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Paszzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

OCHOBBI CIELUAIBHOM TEOpUU bub6mmorexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTHI KBAHTOBOU OIMTUKH 6 bubmaorera HOK

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



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

bubmuoreka [IOK

4.2 C 4
ThocHue aToMa https://m.edsoo.ru/7f41c97c
bubnuoreka IIOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

®du3nka — HayKa O IPUPOJE.
HayuHble MeTOBI TO3HAHUS

b K
5.1 DJeMeHThl aCTPOHOMHUH U acTpOU3NKU 7 1 ht?r?sj:llljafgs?)grou I7F41097c
Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE
Bbubmuoreka IOK
6.1 0600 4
OOHIAIOIEE HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
HNOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undpoBbie
Tema ypoka KonTposbHbie IpakTn4yeckne A p
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoTsl
pecypchl
BBoaubIi U epBUYHBIN Bubnorexa LIOK
1 HHCTpyKTaxu no Th. 1

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2

OKPYXKaIIEero MUpa

Ponb u MmecTo pusuku B
(hopMUpPOBAaHUU COBPEMEHHOM

bubmuoreka [IOK

2
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOMN NEeATEIbHOCTH JIIOACH
MexaHu4YecKoe OBMKCHUE.

3 OTHOCHTEIILHOCTh MEXaHUIECKOT O Bubnuoreka [IOK
npkenus. [lepemerenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TTpsIMONTMHEWHOE bubmmorexa [JOK
JIBIDKCHU S https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHENHOE bubmmorexa [JOK
JIBIKCHU S https://m.edsoo.ru/ff0c372e

5 CBobOoaHOE majieHne. Y CKOpeHHe bubnuorexa [{OK
CBOOOHOTO TaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe 1Bu)eHue.

7 JIBr>KeHHE MaTepuaibHOM TOYKH II0 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU

8 IIpuniun otHOCUTENBHOCTH [ anmies. bubauorexa [JOK
WNHuepumanpHbie CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
ITepBsiit 3akoH HproToOHA
Macca tena. Cuna. [Ipunnun

9 cynepno3uiuu cuia. Bropou 3akoH bubmorexa HOK

yiep t ' P 5 https://m.edsoo.ru/ffOc3be8
HrroToHa miist MaTepuanbHOW TOUKH
10 Tperun 3akoH HeroToHa A1 bu6nunorexa [JOK

MaTCpPHAJIbHBIX TOYCK

https://m.edsoo.ru/ff0c3be8



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

3akoH BceMupHoro tiaroreHusa. Cuna

bubmuoreka [IOK

11 TskecTd. [lepBas kocMuyeckas
P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6munorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduuuent tpenus.

13 . P b P Bu6nuorexa [JOK

Wja COMPOTHBIICHUS TIPU IBHKEHUU
P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[ToctynarenpHOE U BpamaTeabHOE

14 JBUKEHHE a0COTFOTHO TBEPIOTO TEa. Bubmuoreka [IOK
MowmenT cuibl. [lnedo cunbl. Y cmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynec MaTepuaabHOW TOYKH,

15 CHCTEMBI MATEPHATBHBIX TOUCK. bubnuorexa [{OK
NMnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHKEHUE
PabGoTa 1 MOIIHOCTD CHITBI.

16 Kunernyeckast sHeprusi MaTepuaibHONR bubnuorexa [{OK
touku. Teopema 00 n3MeHEHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOI SHePT U

17 [TorenunansHas YHEPTrHUSL. bub6mmorexa [JOK
[ToreHumanbpHast YHEPTUS YIPYTO https://m.edsoo.ru/ff0c461a
e OpMUPOBAHHOH TIPYKHUHBI.

[MoTennumanpHas YHEpTUs Teaa BOIU3H
MOBEPXHOCTU 3eMJIU
[ToTreHuManbHBIE U HETIOTEHIIMATLHBIE
cuibl. CBs3b pabOTHI
18 HETOTEHI[MAJIbHBIX CHJI C U3BMEHEHUEM bu6nunorexa [JOK

MEXaHU4YEeCKOW SHEPTUU CUCTEMBI Te.
3aKOH COXpaHEHUs] MEXaHUUYECKOU
SHEpPruu

https://m.edsoo.ru/ff0c478c



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

19

UNncrpykrax nmo Th. JIP Nel
«Hccrnenoranue cBsA3U PabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOH YHePTUH
TeJa Ha IPUMEpEe pacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTtponbnas pabora no teme
«Kunematuka. Jlnnamuka. 3aKOHBI

COXpaHCHUA B MCXAHUKE»

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KWHETHYECKON Teopuu. bpoyHOBCKOE
nsrxkenue. Auddysus

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxTep OBUKEHUS U
B3aMMOJICHCTBHS YaCTHUL BELIECTBA.
Mopenu cTpoeHHUs Ta30B, KUIKOCTEN
1 TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locTosinHas ABorajpo

24

TermoBoe paBHOBecue. TemmepaTypa

n eé m3mepenue. lllkama Temmneparyp
Ienbcus

25

Wneanpueiii ra3 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubaunoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMrnepaTypa Kak mepa
CcpenHell KHHETHYECKOU IHEPTUH
JBUKEHUS MOJIEKYJ. Y paBHEHUE
MenpaeneeBa-Knanelipona

bubnuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BEIE 3aKOHBI

28

Nuctpykrax no Th. JIP Ne2
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMy COCTOSTHUS
pa3peKeHHOr 0 raza»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/I30Hp0ueccm B HJCAJIBHOM I'a3€ U UX

bubmuoreka [IOK

29
rpaduyeckoe npeacTaBicHNe https://m.edsoo.ru/ff0c570e
BryTpennss sneprus
TEPMOJIUHAMHYECKOU CUCTEMBI U
30 crocoObl e¢’ m3MeHeHus. KomnuecTBo bubnuorexa [JOK
TENJ0TH ¥ paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OIHOATOMHOT'O HJEATBHOTO
rasza
Bubnuoreka [IOK
31 B
HABLTETIOMEp e At https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTB BENIECTBA.
32 KonudecTBO TEIIIOTHI pH Bubmorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepeaade. AauadbaTHbIA TpoIece
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bub6mmorexa [JOK
MPUMEHEHHUE K U30IpoIeccam https://m.edsoo.ru/ff0c5efc
HeobpartumocTts mporeccoB B
34 npu i e. Bro oﬁia?mH bubmiorexa [IOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKHU
35 [Mpunuun nevicteus u KI1J] tennoBoii Bubaunoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKOIOrH4ecKue mpoodIeMbl
TEIMJI0IHEPTeTHKU
38 Oo6o0marommii ypok «MomnekyasipHas bu6nnorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6938
Kontponbnas pabora mo Teme
39 «MonekynspHas ¢puznuka. OCHOBbI bubanorexa LLOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKHN
40 [TapooOpa3oBaHue U KOHAEHCAIHS. bu6nunorexa [JOK

I/IcnapeHI/Ie U KHUIICHUC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5efc
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AOCONIOTHAs U OTHOCHUTEJIbHAS

41 BJIAYKHOCTH Bo3Ayxa. HachleHHBbIi bubamorera LIOK
Ayxd. - https://m.edsoo.ru/ff0c64d8
nap
Teepaoe teno. Kpucramnuueckue u
42 amop¢HbIe Tena. AHU30TPONHUS bub6muorexa [JOK
CBOMCTB KpucTamios. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. CoBpeMEHHBIE MaTepHAIIBI
[InaBnenue u KpucTaiM3aIus.
43 V elbHAS TeIIoTa HIaBTe Bubnuoreka [IOK
JIbHAST TETUIOTA TUTABJICHUS.
A https://m.edsoo.ru/ff0c6708
CyOnmmmanms
Bubmuoreka [IOK
44 YpaBHEHUE TEMIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
DneKkTpu3arus Tei. DIeKTPUIEeCKUH
45 " Tlsa 2 r1c ec Bbubmuoreka [IOK
s1. JIBa BuJa 3IeKTpUUECKUX
e A P https://m.edsoo.ru/ff0c6bcc
3aps10B
[IpoBOIHUKH, TUAEKTPUKH U
46 ncl))n OBOJHHUKH 3aK(f)H COXpaHCHHUS Bubmorexa LOK
Yip ) P https://m.edsoo.ru/ff0c6bcc
JJIEKTPUYECKOr0 3apsja
BzanmonencTBue 3apsaoB. 3akoH
47 Kynona. TodedHbIW 37EKTPUUECKUNA Bubmorexa LOK
Y ’ R https://m.edsoo.ru/ffOc6ces
3apsa
Hanpsx€HHOCT 3EeKTpUUECKOro
48 nois. [IpuHUn cynepno3uuuu bubnuorexa [IOK
AJIEKTPUYCCKUX TToyIeH. JInHuM https://m.edsoo.ru/ffOc6df2
HaMpsKEHHOCTU
PaGora cuit anekTpocTaTH4ecKoro
49 . P bubnuorexa [JOK
nons. [Torenunan. Paznocts
B https://m.edsoo.ru/ff0c6f00
MOTEHLIHAaT0B
[IpoBOAHUKY U TUATIEKTPUKU B
P P bubnuorexa [JOK
50 3JIEKTPOCTaTUYECKOM IOJIE.

I[I/II)J'ICKTpI/I‘ICCKafI IPpOHUIAEMOCTb

https://m.edsoo.ru/ff0c7018



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

51

DnekrpoemMkocTs. KonaeHcarop

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh TIIOCKOTO
KOH/JIeHCcaTopa. DHEPrus 3apsyKeHHOTo
KOHJIeHcaTopa

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

53

Nucrpykrax no Th. JIP Ne3 "H3mepenue

3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHuun aecTBus U NpPUMEHEHUE

KOHIACHCATOPOB, KOIIMPOBAJIBHOI'O

amnmapara, CTpyHHOro IpuHTEpa.
DJeKkTpocTaTUuecKas 3alura.
3azeMiieHHE 3JEKTPOIPUOOPOB

55

OJEKTPUYECKUH TOK, YCIOBHUS €TI0
cymecTBOBaHUSA. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma s
ydacTKa Lenu

56

[TocnenoBatenbHOE, MapaIeIbHOE,
CMEIIaHHOE COeANHEHNE

npoBoaHUKOB. MHCTpyKkTaxk no Th. JIP
Ne4 «M3ydyeHue cMenanHoro
COEJIMHEHMSI PE3UCTOPOB»

Bubauoreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTra 1 MOIITHOCTB AJEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubauorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma J171s TOJIHOM (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe
3aMblkaHue. MHcTpykTax no Th. JIP
Ne5 «3mepenne 3/IC uctounmka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHUS

bubnuorexa [JOK
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] MPOBOJMMOCTh TBEPBIX
METaJJI0B. 3aBUCUMOCTh

> COINPOTHUBJIEHUS METAJIJIOB OT
Temnepatypsl. CBepXMpOBOAMMOCTh

60 DIIEKTPUYECKUHN TOK B BaKyyMe.
CBoHCTBa DJIEKTPOHHBIX ITy4KOB

61 | mpuwecnan mposoansiocts, Coonerna Brtmmoraxa LIOK
D—n-niepexoga. TIoyIpOBOHAKOBbIE https://m.edsoo.ru/ff0c84ae
pUOOpPEI
DIEeKTPUIECKUN TOK B paCTBOpaXxX H

62 paciuiaBax 3J€KTPOJIHUTOB. bubnuorexa [{OK
DNEKTPONUTHYECKAs JTUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOoIN3
DNeKTpUIECKUH TOK B ras3ax.

63 CaMOCTOSITEILHBIN U Bbubauoreka [JOK
HECaMOCTOSTEIBHBIA pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Imazma
DIeKTpUYecKue MpuoOopsl U

64 YCTPOMCTBA U UX IPAKTHYECKOE bub6mmorexa [JOK
npumenenue. [IpaBuia TexXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0maromuii ypox bub6mmorexa [JOK
«DIEKTPOIMHAMUKA)» https://m.edsoo.ru/ff0c88be
Kontponbnas pabora mo Teme

66 «Qnekrpocratuka. IlocTostHHBIN bu6nnorexa [JOK
3JIEKTpUUYECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PezepsHsblil ypok. KonTponbHas bu6nunorexa [JOK
pabota mo teme "DIeKTpoJMHaMHKa" https://m.edsoo.ru/ffOc8c56

68 PesepBHbIil ypok. O6o0maronuii ypok bu6nunorexa [JOK

mo remaM 10 xiacca

https://m.edsoo.ru/ff0c8f6c



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

OBILIEE KOJIMYECTBO YACOB IIO

68 3 3
[MPOIT'PAMME
11 KIIACC
Kosau4yecTBO 4acoB JIeKTPOHHBbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bceero Koutposurre TpakTueckue u3yyeHust | oOpa3oBaTe/bHbIC
padoThI padoThI pecypent

BBOIHBIN 1 IEPBUYHBIN HHCTPYKTAXKH
mo Th. IlocTossTHHBIE MAaTHUTHI B UX 1 bubauoreka [JOK
B3anMoelicTBre. MarHuTHOE TIOJIE. https://m.edsoo.ru/ff0c9778
Bexrop maruuTHON MHAYKIWH. JInHIMN
MarHMTHON MHAYKIUH
MaruuTtHoe nosie NpOBOJHUKA C
ToKOM. OnbIT OpcTena. 1 bubnuorexa [{OK
B3aumozeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NuctpykTax mo TH.JIP Nel 1 1 bubnuorexa [{OK
«M3y4eHne MarHUTHOTO TTOJIS https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM»
JeiicTBHE MATHUTHOT O TTOJIS HA
NpoBOAHUK ¢ TokoM. Cuia Ammepa.
VapraxolBIP Ne2 «ccneqoBanue 1 1 bubnuorexa [IOK
IENCTBUS ITOCTOSIHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOM»
JeiicTBrE MATHUTHOTO TOJISI HA
JBIKYLIYIOCS 3apsKEHHYIO YacCTHUILY. 1 bu6munorexa [JOK
Cuna Jlopenna. Pabora cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHutHas MHAyKus. [ToTok 1
BeKTOpa MarHuTHou nHaAykuu. J/C



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

UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu dapanes

Nuctpykrax nmo Th. JIP Ne3
«Hccnenosanue sIBjI€HUSA

3JIEKTPOMAarHUTHON WHIYKIUN

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

NHunykTuBHOCTS. SIBIEHUE
camonHaykuuu. JIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

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

TexHU4EeCKue yCcTpOuCTBa U UX
NIPUMEHEHHE: ITOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o6maromuii ypok «MarauTHoe
nose. DIIEKTPOMarHuTHAs WHIYKIIHSD)

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbsnas pabora mo Teme
«MaruuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHS

Bubauoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaHBIE MEXaHUYECKHE
Konebanus. 'apMoHHYeckue
KoJjeOaHus. YpaBHEHUE
rapMOHHYECKUX KOJeOaHHIA.
[IpeBpaienue >uepruu

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

13

Nuctpykrax no Th. JIP Ne4
«MccnenoBanue 3aBUCUMOCTH
neproja MaibIXx KojaebaHuil rpysa Ha
HUTH OT JJIUHBI HUTU U MacChl Tpy3a»



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

14

Kone6atensubi koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHUs B
ujearbHOM KoJIeOaTelbHOM KOHTYpE.
AHaNorus Mexay MeXaHW4eCKUMH U

QJICKTPOMAariuTHbIMH KoJIeOaHUSIMU

bubmuorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUHU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyXarOIUX

KoJeOaHusAX. BeHyX1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

BI)IHY)KI[GHHI:IG SHGKT‘pOMaFHHTHLIe
KoJieOaHus

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

17

[Tepemenubid Tok. CHHYCOHJATbHBIU
MEPEMEHHBIA TOK. MOIITHOCTH
MIEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
JEUCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKEHUs

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

18

Tpaucopmatop. [IponsBoncTro,
nepenada u notpebiaeHue
3JIEKTPUYECKON IHEPIUU

19

YCTpOKUCTBO U NPAKTHYECKOE
MIPUMEHEHUE IEKTPUUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JeKTponepenay

bubauorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOICTBE IEKTPOIHEPTUH.
Kynprypa ucnonp3oBanus



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

AJIEKTPOIHEPTUHU B TTOBCETHEBHOU
KU3HU

MexaHHn4ueckue BOJIHBI, YCIIOBH
pacnpoctpanenus. [lepuon. CkopocTb

bubmuoreka [IOK

21
pacrnpocTpaHeHUs U JJIMHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunbie 1 POIONBHBIE BOTHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTh bu6mmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U cKopocTh. lllkama bubnmorexa HOK
BOHCTBA U CK Tb. Hlkan
P https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJH
[IpuHIUTIBEI pauOCBA3H U
24 TeneBueHUs. Pa3Butue cpencts
cBsa3u. Pagnonokanus
95 Kontponbsnas pabora «Konebanus u bubnuorexa [{OK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHETHOE pacpoCTpaHEeHHE
26 CBETa B OJIHOPOJHON cpejie. bub6mmorexa [JOK
Todeunblid HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeta. 3aKOHBI
27 oTpaxeHus csera. [loctpoenue brbmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceeta. [loaHoe
98 BHYTpEHHee oTpakeHue. [IpenenpHpin bu6nunorexa [JOK
YT0JI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd76
OTpaKeHUs
29 Nuctpykrax nmo Th. JIP Ne5 bu6munorexa [JOK

«3mepenue



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

IoKas3aTeiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpakeHuii B

. bubnuoreka [JOK
30 nuH3e. DopMyia TOHKOM JIMH3BL.
https://m.edsoo.ru/ffOcddle
VYBenuueHue TUH3bI
Nuctpykrax no Th. JIP Ne6
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. C10XKHBIN cOCTaB
39 6enoro ceera. L{Bet. UHCTpyKTaXK
o Th. JIP Ne7 «Habmronenue
JTUCTIEPCHH CBETA
33 WnTepdepennus ceeta. Audpaxums bubnuorexa [{OK
cBera. J{udpaknmonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCTh CBETOBBIX BOJIH. bub6mmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycioBUs MX 0€30MacHOro MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIacCHuecKou MexaHuku. [loctynars bub6mmorexa [JOK
CHCIMAILHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH.
37 3amMeyieHre BPEMEHHU U COKpallleHUE bubmmorexa [IOK
A P bath https://m.edsoo.ru/ff0cfa42
JUTHUHBI
DHeprust ¥ UMITYJIbC PEISATUBHCTCKOH
38 gacTHIlbl. CBSI3b MAcCChI C DHEPTUEH U bubamorera LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
39 Kontponbsnas padora «Onrtuka. bu6munorexa [JOK



https://m.edsoo.ru/ff0cd67a
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

OcHOBBI cieaIbHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna Ilnanka. DHeprus

bubmuoreka [IOK

40
Y UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEI0OBAHUE 516 IIOK
nbanoreka
41 .0 A.T.
porodpexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl horoadPexra. YpaBHeHUE
. (bv b0 P Bbubnuoreka [IOK
42 DOunHmTenHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
JaBnenue ceera. OnwiTer 11. H.
43 JlebeneBa. XMHUUYECKOE ICHUCTBHUC bubmmorexa [JOK
AICBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUECKHE YCTPOUCTBA U
MPaKTHYECKOe TPUMEHEHHE:
44
(dotodsieMeHT, (OTONATIHK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad nmo reme «31€MEHTHI Bubauoreka [JOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa mo paccessHHIO 0-4acTH bubmmorera [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bub K
47 [Toctynater bopa nommorexa 1O
https://m.edsoo.ru/ff0dOafa
N3nydenue u noryomenne GoToHOB
bubnuorexa [JOK
48 MIPH TIEPEX0Jie aTOMa C OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha APYroi. Bumbl ciekTpoB
49 BonnoBbie cBOMCTBA YacTHll. BOIHBI bubmmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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ne bpouna. KopnyckynspHo-
BOJTHOBOW ayanu3M. CIIOHTaHHOE U
BBIHY)KJIEHHOE HM3JTy4YCeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PagOaKTUBHOCTH. OTBITHI
Pesepdopna no ompeneneHuio cocrasa
PaIMOaKTUBHOTO U3ITy4EHUS

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

51

CaouctBa anb(a-, 6era-, raMma-
n3nydeHus. Biusnue
PaaMOaKTUBHOCTHU HA KUBbBIE
OpraHu3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacma.
DIeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacmaz. 'aMmma-u3znydeHue

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsA3M HYKJIOHOB B sJIpe.
S nepusie peakuuu. JAaepHbIn
peakrtop. [IpoGiemsl, mepCreKTUBEI,
9KOJIOTMYECKHE ACTIEKTHI IEPHOU
SHEPreTUKU

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

54

OnemeHTapHble YacTHIbl. OTKpPHITHE
MO3UTPOHA. MeToabl HAOJIIOJEHUS 1
perucTpanuy 31eMEeHTapHbIX YaCTHULL.
Kpyrasiit cton «®yHaaMeHTalbHbIE
B3aUMOJEUCTBUS. EAMHCTBO
($U3UYECKOU KapTHHBI MUPa»

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3gnoro ne6a. Co3sesmusi,
SIPKUE 3BE3JIbI, TUIAHETHI, UX BUIANMOE
nBukenue. CojlHeyHass CUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeuHass aKTUBHOCTD.
Uctounuk s3nepruu CoiaHLa U 3BE3]

57

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3bI TTIaBHOU
[IOCJIE0BaTEIbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHBIE
MPEACTABJICHUS O MPOUCXOXKICHUU U

sBosironu CoJiHIa U 3BE3 ]

58

Mineunbsin [1yTe — Hama ["anakTuka.
[Tonoxenue u npuxenne ConHua B
l'anakTtuke. I'amaktuku. YepHbie

ABbIPBI B ApaxX raJIakTUuK

59

Bcenennas. Pa3zberanne ranakTuk.
Teopus bonbpmioro B3psiBa.
PenukroBoe mznydenue.
MeraranakTuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KonTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

O6o6maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOH, COIUaIbHON U
ATUYECKOH chepax nesaTeIbHOCTH
yeJoBeKa

63

O6o06maromuii ypok. Pois u mecto
(U3UKH U aCTPOHOMUU B
COBPEMEHHOM HayYHOU KapTUHE MUpPaA

64

O6o06maromuii ypox. Ponb




¢usnueckoir Teopur B (HOPMUPOBAHUU
MpeaCcTaBIeHUu 0 GU3NYECKOM
KapTHHE MHUpa

O6o6maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MUPa B 0011EM

65 1
psAIly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEICTABICHUN O MPHUPOJIE

66 PesepBHbIil ypok. MarautHoe nosze. 1
DeKTpOMarHuTHAs WHIYKIIHS
PeszepBubIil ypok. Ontuka. OCHOBBI

67 CIeUANBHON TEOpUHU 1
OTHOCHUTEIHHOCTH
Pesepnelii ypok. KBanroBas ¢uzuka.

68 QHGI\I/ZGHTBI};I:JTPOHOMI/II/I u ’ 1 bubanorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(U3NKU
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

» ®usuka, 10 knacc/ Kacesno B.A., O011iecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe oOiecTBo «M3narenscTBo
«IIpocBenieHue»

» ®usuka, 11 knacce/ Kacesno B.A., O611ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe obmiecTBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

[Iporpamma xypca ¢usuku jis 10—11 kmacco. ba3oBsriit ypoBens (aBTop B.
A. KacesnoB) YMK «®usuka. 10 kinacc. bazoBbiif ypoBeHbY

1. ®usuka. 10 kiacc. ba3oBelif ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsHOB).

2. ®usuka. 10 kimacc. bazoBblii ypoBeHb. MeTouueckoe mocooue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBsiii ypoBens. TeTpanb 11 1a00paTOPHBIX
pab6ot (aBTopsl B. A. KacesHoB, B. A. Koposun).

4. ®dusmuka. 10—11 xknaccel. ba3zoBsiil ypoBenb. Komriekt TeTpaneit aist
KOHTPOJBHBIX paboT (aBTop B. A. KacbsHOB)

5. ®uzuka. 10 kiace. Junaktuyeckue KapTouku-3aaanus (aBropst M. A.

Ymakos, K. M. yHIaKOB). YMK «Duzuka. 11 knacc. ba3oBeiii ypoBeHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 3I€KTPOHHBIM

npunoxxenuem (aBTop B. A. KacbsiHOB).



2. ®uzuka. 11 knacc. ba3oblil ypoBeHb. MeToaunueckoe nocodue (aBtop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiil ypoBens. TeTpanb 115 1a00paTOpPHBIX
pab6ot (aBTopsl B. A. KacesinoB, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3zoBsiil ypoBeHb. KoMIuiekT TeTpaaeit s
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesnos, . B. Urpsimios).

5. ®usuka. 11 knace. Jlunaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYakos, K. M. YmakoB).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHHKOB 00Pa30BaHU.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBanp megarornyecKux uaci

«OTKPBITBHIA YPOK».

4 http://lwww.fizika.ru/ - caiit qis yaurtenei pU3HKN U UX YICHHUKOB.
5 http://'www.physics.ru/ - maTepuansl o pu3mkKe.
6 www . ege .edu.ru - uadopmanoHHbIi iopTas EI'D.

7 http :// school - collection . edu . ru/ - enqurast koyutekmwst [IOPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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