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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW MporpaMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke c ydérom denepasbHOM padoyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanust yyeOoHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAIN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 10 (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTeCTBEHHO-HAYyYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHHH uX (Pu3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb peallh3alluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHBIMM YYE€OHbIMU TpenMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM U3y4eHHs] (DU3UKH HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMBbIE PE3yNbTaThl OCBOEHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO TOJaM O0yUYEeHMUS,;

e coZiepkaHue yueOHoro npeamera «Ousmnkay mo rogaM o0yyeHHUs..

dusnka Kak Hayka O HambOojee OOImMMX 3aKOHAaX NPHUPOJIbI, BBICTyMas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUH 00 okpyxaromeM Mupe. [1IkoapHbIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHi
11 €CTECTBEHHO-HAYUYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHMUM, H3y4yaeMbIX XHMHEH, OMoJIOrHeH,
bu3mueckoii reorpadgueid m actpoHomuen. Mcmosip3oBaHME W aKTHBHOE
npuMeHeHune (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTe€pHaOB C 3aJaHHbIMM CBOMCTBAMU M JPYIHX.
W3yuyeHue (PU3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHHH MPUMEHSIThH
HAy4YHbII METO]I TO3HAHUS NPU BBIIIOJHEHUH UMH YYE€OHBIX UCCIIET0BaHUN.

B ocHOBYy Kkypca ¢usmku 11 YpOBHS CpeaHEro oO0mero oOpa3oBaHHS
MOJIOXKEH pAJX HUAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHLMIBI €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 HEH 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 MPHIIOKCHUN
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 pallioHaTBFHOT0 TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

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
NPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPUH, JJIS OINHUCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU peann3yercs Mpexe
BCEro 3a CU€T OpraHM3allMu SKCIEPUMEHTAIBHON NESITebHOCTH O0YYaroIIMXCs.
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 (YU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE MPUMEHSTh 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 TPOTEeKaHUS (U3MUECKUX 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 HA YPOBHE CPEIHETO O0IIero o0pa3oBaHus JOJDKEH 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 (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JAEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (GOpMHUpPYETCST B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH H  00ECIEYUBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 1O (U3UKE KIIOYEBBIX JACMOHCTpPALUNA 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 LIETIAMU U3y4YeHUs PU3UKU 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 MPHUHIIUIIOB 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 oTBoauTCcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIEINO), 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.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®uznka 1 MeTOAbI HAYYHOI' 0 IO3HAHUA

®uszuka — Hayka o mpuponae. HayuyHble MeTOABI MO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3kcnepuMeHTa M TEOPUH B MPOLECCE MO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3HUECKUX SIBJICHUN W mpoieccoB. HayuHbie rumoressl.
duznyeckre 3aKOHbI M TEOPUU. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOIEH.

Llemoncmpayuu

AHanoroBele uW UU(PPOBbIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanunyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHON TOUKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)keHue NepeMeNIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJMHEHHOE IBrKeHHE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U TEPEMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHne. Y CKopeHne CBOOOHOTO MaCHUS.

KpuBonuuentnoe  nBuxkeHue. J[BMKEHME  MaTEepUaJbHOW  TOYKM IO
OKPYKHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBass CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u wacrora o6pamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JIBH)KEHUE CHAPSAIOB, LIEIHBIE U PEMEHHBIEC NIEPEAAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTKOCTPALIUS KHUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUSI.

[IpeoGpa3oBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuKeHUs Teaa, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpaneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECIEHUS] MITHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCcTH  ['ammiies.  IlepBbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuaabHOU TOUkH. Tpetuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kadeHus ). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIEHUS NPU IBHX)KECHUU TEJa B KUIAKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpamaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. [lnedo cumnbl. YcmoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TIOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroTOHA.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TeENA, HUMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOUEK.
NMnynbe cunbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJbCa.
PeakTuBHOE nBUXKEHHE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckass sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnnanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboOTHI
HEMOTEHIIUAIbHBIX CHUJI C HM3MEHCHHEM MEXaHWYeCKOW HSHEPruU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUUECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

[Tepexon MoTEeHIMAIPHOM SHEPTUU B KHHETHUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TE€Ja Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIYyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIEeCTBAa. MoOJeNIM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsnl MoJiekys. KonumdectBo BemectBa. [loctosinaas ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpEeHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUA dacTtul rasa. [llkama
temrieparyp KenbBuHa. ['a30Bbeie 3aKkoHbI. YpaBHeHue MeHneneeBa—KiraneipoHna.
3akoH [lanbToHa. M30mponeccsl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe MpeAcTaBI€HUE H30MPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JTUCKPETHOE CTPOEHME BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECITMHEHMUI.

OnpiTbl 10 AP GY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITEl, WUIIOCTPUPYIOIIUE YpPAaBHEHHUE COCTOSIHUA UCAJIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

Onpenenenue Maccbl BO3/lyxXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHUI
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomuuecTBo TeminoTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKLIUS, U3JIyUYECHHUE. Y JEJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIUIOTHI ITpU Temionepeaaye.

[lonsitue 006 aamabatHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepMoamHamuku. HeoOpaTuMoOCTh TpOIIECCOB B TMPHUPOJE.

TernnoBsle MamvHbL. [[pUHIKUIBI AEHCTBUS TENIOBBIX MAILIVH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaxX. KoaddumumeHnT monae3noro
neicTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNEeUCTBUSI. DKOJIOTHYECKHUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yYCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrHM Tela MNpPU COBEPIICHUU PaOOThHI: BBLIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JAyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

N3meneHne BHYTpEeHHEH HEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpiT 1O anuabaTHOMY pAacCIIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eewyecmea. Pazosvie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJIEHUS KPUCTAUNIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauusi Ted. OJIEKTpudeckuid 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbli 37EKTPUYECKUIN 3aps.
Onektpuueckoe nozie. Hanpsk€HHOCTH anekTpudeckoro nosist. [IpuHnun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJEHU. JIMHMKM HANPSKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  amektpoctatnueckoro  mojs. Ilorennuan.  Pa3HoCTh
MOTECHIUANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DIECKTPOCTATHYECKOM IIOJE.
JnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATOPA.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN almapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBrue HA3JIEKTPU30OBAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEJL.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

N3Mmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxu ¢ paznuunslx cpeoax

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1t ydacTka IETH.

DNEKTPUYECKOE CONMPOTHUBJIEHUE. Y IEJIbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, apaIEIbHOE, CMELIAHHOE COEAUMHEHUE ITPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JIxoyms—Jlennma. MomrHOCTB
AJIEKTPUYECKOr 0 TOKA.

DNEeKTPOJABWKYIAsl CHUJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) 3nekTpuueckoi nenu. KopoTkoe 3ambikanue.

DONEeKTpOHHAs ~ MPOBOJAMMOCTb  TBEPIBIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuUecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIiujiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3.



DIIEKTpUUYECKUi TOK B Tra3zaxXx. CamMOCTOSTENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS [WIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
TUIOIA/IM TMONIEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernianHoOe COeTMHEHUE MPOBOHUKOB.

[IpsMmoe wu3MepeHue SIEKTPOABIKYIEH cuiabl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4ETOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIH (PakT, TUMoTe3a, (u3nyeckas BETUYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHWe CHCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabona, runepbosna, ux rpa@uKd U CBOWCTBA, TPUTOHOMETPpHUUECKHE ()YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe MBMKEHUE B KUBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEAAYH, TEIIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUSI B 5KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJN, KUIKOCTEH U



ra3oB, JJEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJMIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIUOHEDP, TEXHOJIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBHl,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHan UHOYKYUA

[ToctosiHHBIE ~ MarHuThl.  B3auMojeilcTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MMOJieH. JIMHMM MarHuTHOM WHAYKUMW. KapThHa JMHUNA MarHUTHOMN
UHIYKUIWHU MOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1TOJN€ MPOBOAHMKA C TOKOM. KapTuHa JHMHUN HWHAYKUHAU
MAarHUTHOTO MOJs JJIMHHOIO MPSIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJBLIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrKeHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oJjie. PaGoTa cuisl Jlopena.

SlBneHne BJIEKTPOMAarHUTHOW HWHAYKOWMHU. [loTOK BekTOpa MArHUTHOM
UHIYKIUU. DIEKTPOJABIKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe 1moiie. DIEKTPOABWKYIIAs Cuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJIHOM MAarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CaMOMHAYKLIMH. OJIEKTPOJBIKYIIAs  Ccuiia
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTpPOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, JJEKTPOMArHUThI, J3JICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
'apmonnyeckue xonebanusa. [lepuon, vacrtora, amruiutyaa u ¢asza KojaeOaHHil.
[IpyxuHHBIN MadATHUK. MaTeMaTUYeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosieOanuii. [IpeBparienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTYp. CBOOOIHBIE BJIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpE. AHANOTUS MEXIy MEXaHMYECKUMU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UCATHHOM KOJIeOATEeILHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojeOaHUsX. BhIHYX)ICHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CHUHYCOMIANBbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U mOTpeOICHUE IIEKTPUUIECKON
SHEPIruM. JKOJOTHMYECKHUE PUCKHU MPHU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JIEKTPOIHEPI MU B TOBCEHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOATENbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocCieNOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

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

HccnenoBanne mEepeMEHHOro ToKa B I[eNM U3  TOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpoOMaHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHenusi. Ilepuon. CxopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL [lomepeuHble W MPOJOJIBHBIE BOJHBI.
Nurtepdepennus u qudpaxims MEXaHHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPE/Ibl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKAa B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE ONEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HabGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

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.

OTtpaxkeHue cBeta. 3aKOHBI OoTpakeHHs cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
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.

Hab6mronenne nudpakmum ceera.

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 OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUUTAHBI.

DHEPrusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

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

Pa3nen 7. KBantoBasi pusnka

Tema 1. Dnemenmol K6aHMoOGOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u I3HEPTUM (HOTOHA C €T0 YACTOTOU. DHEPTHS
U UMITyJIbC (DOTOHA.

OtkpeiTue u uccienaopanue Gororddexra. Onbiter A. I'. CtoneToBa. 3aKOHBI
dotoaddexra. YpaBuenue DitnmreriHa mist Gorodddekra. «KpacHas rpanuia»
doTorddexra.

JlaBnienue ceta. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE 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
criekTpoB. CHEKTp ypOBHEH 3HEpruu atomMma BOAOpPOAa.

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.

Mertobl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMoiecTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.

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

Jlemoncmpayuu

CuY€TynK MOHU3UPYIOLIUX 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 nBuxenue CosHIA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
rajgakTHK.

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

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUM I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIynsl, miuaner, 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 MUpPA, POJb (GU3HUECKON TEOPUHU
B (GOpMHpPOBAaHMM TPEJACTABICHUNA O (PU3MYECKON KapTHHE MHpaA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiecTBisieTcs ¢
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,
TeopHsi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHHE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMU 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€MIIETPSICEHU 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 yueOHoro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JIOHKHO OOECHEUUTh JOCTHKEHHUE CJICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PAaCIIMPEHHE >KU3HEHHOTO
OTIBITa W OTIBITA JICSATEIBLHOCTH B MPOLIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMH 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEYECKUX TyMaHUCTHYECKUX |
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO0IIeCTBa, y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allnu;

yMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMIO M PUHUMATH OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCIIE B
NESATENbHOCTA YUYEHOTO;

OCO3HAHUE JTUYHOrO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHNS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOTr0 BOCTIMTAHMSA:

MHTEPEC K Pa3IM4YHbIM cdepam Npo]ecCHOHATbHON NESITeNTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH
(bU3UKHU HAa TPOTSHKEHUU BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa SKOJOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEeIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUH 10 (PU3UKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3MKA ~ OCYIIECTBIATH TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE NelCcTBUS
ba3oBble 1oruyeckune AeMcTBUA:
CaMOCTOSITETFHO ~ ()OPMYJIHUPOBATh W aKTyaJlW3UpoOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh NN JEATEIHbHOCTH, 3a7aBaTh MMapaMeTphl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAlM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OTICHUBATh PUCKH TIOCITIEJCTBUN e TeIbHOCTH;
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBaresibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMUA TTOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TOUCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB MMO3HAHUS;

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

BBISIBIIATH MIPUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3upoBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHl IJIs JI0Ka3aTeIbCTBA
CBOMX yTBEPKJICHUH, 3a]1aBaTh MMapaMETPhI M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEHICHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3MKE B TPAKTHYECKYIO O00JIACTh
KHU3HEICITCTLHOCTH;

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:

BJIJIETh 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(OPMaLUY;

UCTOJb30BaTh  CPEACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEpKaHUS B PasNUYHbIX (opmarax c
yu€TOM Ha3zHa4eHUsS MH(POPMAIUH U LIEJICBOM ayIUTOPUH, BEIOUpas ONTUMAIBHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUSA:
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 HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEHUCTBUUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjCeHA 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, OLICHUBAaTh MWJIEU C MO3HUIUU 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 JIESITEIBHOCTh B 00JACTH
bU3MKM W aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

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

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacuIupsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEIMOYTCHUN;

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 KYJITYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:

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

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 n0CTHXKEHUS JTUYHOCTHBIX PE3YIbTATOB 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, BUCTh HAINPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHOM Chephl,
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 IPYTUMHU JIOJbMU, 3800 TUTHCS, MPOSIBISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA TMPUMEPAX POidb 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:
MarepualibHasi TOYKa, HHEpIUaibHas CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TEIO,
WJICATBHBIN ra3, MOJIEIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUI 3apsl MPU pelIeHUH PU3NYECKUX 3a]1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISIPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIECTBA 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, U3BMEHEHUE 00BhEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJICHUE, KPUCTAUIM3AlMs, KHUIICHUE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJl, B3AUMOJCHCTBUE 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;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3yd (U3MYECKHE BEIMYWHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPTUsl XaOTUYECKOI0 JBHXKEHHUS MOJIEKYJ, CpEIHEKBaApaTHUYHAS
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, HANPSXKEHHOCTH OIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBAaTh (PUIMUYECKUA CMBICT HCIOJIB3YyEMBbIX
BEUYMH, WX OOO3HAUCHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHATM3UPOBATh (PUBMUYECKHUE TMPOIECCHl U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHHEPruM, 3aKOH COXpPaHEHUsS HWMIYJIbCa,
MPUHIHUI 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, MepBbl 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
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; pa3auvaTh YCJIOBHs MX O€30MMaCHOTO WCIOJIb30BAaHUS 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] ¥ TpadUKOB, JIeJaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICOBAHUS;

coOro/IaTh mpaBuia OE30MacHOTO TPyJa MPHU MPOBEICHUN WCCIICTOBAHHA B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3MYECKON MOJIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a YCJIOBUS 3a]a4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIJICIATh (PU3MUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEoOXOMUMBIe ISl €€ pelleHus, MPOBOJUTh PACUETHl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HaUYCeHUS (PU3UYECKON BETUYUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATH JJOTUYECKU HETPOTHUBOPEUUBYIO
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;

IPUBOUTH MPUMEPHI BKJIaa POCCUUCKHUX U 3aPYOCKHBIX YIEHBIX-(PU3UKOB 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 COXPAHEHHUS 3[I0POBbS U COOIIOJIEHUS] HOPM 3KOJIOTHYECKOTO
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 OOYHAIOIITUXCS YMEHUM:

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

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YYEHHBIX (DU3NUYECKUX MOJEICH:
TOYCUHBIN AIEKTPUUCCKHUU 3apsi, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, siACPHAS
MOJICJIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOTO Siapa MpU perieHuU (HU3UIECKHUX
3azay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAS MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJIECKTPOMAarHUTHAasT WHAYKOUSA, JACHCTBUE MArHUTHOIO TIOJI Ha
POBOAHUK C TOKOM M JBWXKYIIUWUCS 3apsill, AJIEKTPOMAarHUTHBIE 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:
ANEKTPUUYECKUI 3apsijl, CHJIa TOKAa, JJIEKTPUUECKOE HAMPSKEHUE, AIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJIEKTPOJBIDKYIIAs 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, EPUOJI TOJTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHANIM3UPOBATH (PU3MYECKHUE MPOLIECCHl U SBIEHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jlxoyns—JleHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEHHA ansa pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHHUs HMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO PAcCIajia, Mpy 3TOM Pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

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

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 OMBIT H
(bopMynHpOBaTH BHIBOJIBI,

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

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEIECHUU HCCIIETOBaHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIOIb3Yys (PU3UUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAaJIM3a YCJIOBUS 3aa4u



BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUYMHBI U (HOPMYJIBL,
HeoOXonuMble Il €€ pEellIeHUs, NPOBOAUTHh PACUETHl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOT'0 3HAUEeHUsI (PU3NYECKON BEJTMUMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4y: BHICTPAUBATH JJOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY pacCyXIACHUI ¢ ONOpold Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JIJISl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUU
U TpeJICTaBICHUsI y4eOHON U HAYyYHO-TIONYJAPHON MHGOPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh TNPUHUUINBI JEUCTBUS MAlIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHUS B MOBCEHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIaZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUK;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B MOBCEIHEBHOU >KU3HU
Uit o0ecrieyeHus: 0e30nacHOCTH MpU oOpalieHuu ¢ TprudopamMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHUsI 3JOPOBbSI U COOJIOAEHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKpPYKAIOIIEH cpele;

paboTaTb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJei,
IUIaHUPOBaTh pPabOTy TPYyMIbl, PALUOHAIBHO pacHpelensaTh O00SI3aHHOCTH U
IUITAHUPOBATh JEATEIIBHOCTh B HECTaHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIa/1 K&KJIOT'0 U3 YYaCTHUKOB I'PYIIIbI B PEIIEHNE pacCMaTpUBAeMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosau4yecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Nen/mn KonTpoibHble IIpakTH4eckue
NMporpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METOblI HAYYHOI'O ITO3HAHUSA
Bbubmuoreka [IOK
11 o 2
M3UKa U METOJIBl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmuoreka HOK
2.1 K 5
nHeMatiia https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.2 7
Auramiia https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.3 3 6 1 1
AKCOHBL COXPATICHITE B MEXATHIC https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bub6mmorexa [JOK
' Teopuu https://m.eds00.ru/7f410bf72
bubnuoreka [JOK
3.2 O 10 1
CHOBDL TCPMOMMHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSHUS BEIIECTBA. 5 bu6munorexa [JOK
' ®a30BbIC MEPEXOBI 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 pazgeny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DneKTpocTaTuKa 10 bubanorexa OK
' Hextp https://m.edsoo.ru/7f41bf72
4.2 ITocTrosiHHBIN neKTpudeckuil ToK. Toku B 12 bubnaunorexa [{OK
' PA3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68



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

bubnuoreka [IOK

4.2 C 4
TPOCHUE aTOMa https://m.edsoo0.ru/7f41c97c
bubnuoreka [IOK
4.3 A 5
TOMHOE SJIpO https://m.edsoo.ru/7f41c97c
Uroro o pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJeMeHThl aCTPOHOMHUH U acTpOpU3NKU 7 Et?[?sﬂllj rf:;:(l)g rOu/I§f4lc97c
Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

61 | OSoGmaomee nosropertic ‘ oo /AT
Wroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBO 4acoB J1eKTPOHHBbIE

Ne Hara nudgposbie

Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bcero U3y4eHusi | oOpa3oBaTeibHbIE

padoThI padoThI
pecypcbl

®du3rKa — HayKa 0 IpUpoJIe.

. o YKa O TIpHapon . Bu6nuorexa [JOK

ay4YHBIC METOBI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Ponb u MmecTo pusuku B

) (hopMUPOBaHUU COBPEMEHHOM 1 bub6mmorexa [JOK
Hay4YyHOH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOUN NEATEIBHOCTH JIO e
MexaHH4YECKOE ABHKECHHUE.

3 OTHOCHTEIILHOCTh MEXaHUYCSCKOT O 1 Bbubauoreka [JOK
nBrkeHus. [lepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE npsiMonTuHEWHOE 1 bub6mmoreka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIMHENHOE 1 bu6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bu6nnorexa [JOK
CBOOOIHOTrO MalEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe NBUKEHUE.

. bubnuorexa [JOK
7 JIBr>keHne MaTepuanbHOM TOUYKH T10 1
https://m.edsoo.ru/ff0c3ada
OKPY>XKHOCTH
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubmmoreka [IOK



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

WNuepuunanbHble CUCTEMBI OTCUETA.
[Tepselit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmuoreka [IOK

9 cymepno3unuu cuil. Bropou 3akoH
yrep t P 5 https://m.edsoo.ru/ff0c3be8
Hprorona anst MarepuaibHOU TOUKH

10 Tperun 3axon HeroToHa 1 bubnunorexa [{OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOro TaroreHus. Cuia

11 ectn. [lepBas xoc €cKa bubanorexa OK
TSKECTH. Basi KOCMHYECKas

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

12 Cuna ynpyroctu. 3akos ['yka. Bec bu6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 C P G P Bbubmuoreka [IOK

njaa CONPOTHBIIEHUS INPHU IBHKEHUU
P P A https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH WJIM rasze
[ToctynarenbHOE M BpalaTeabHOE

14 JBUKCHHUE a0COIIFOTHO TBEPOTO Tea. bubnuorexa [{OK
MowmenT cuibl. [1nedo cunel. Ycenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
NMnynsc MaTepraabHOW TOYKH,

15 CHCTE€MBI MAaTEPUATBHBIX TOYEK. bubnuorexa [IOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIyiabca. PeakTuBHOE ABUIKEHHE
PaGoTa 1 MOIIHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTepuaibHON bu6nnorexa [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHMHETUYECKON IHEpPruun

17 IToTenuuanbHas SHEPTHUS. bubmmoreka [IOK



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
https://m.edsoo.ru/ff0c4502

IToreHmansHast HEPTUS YIIPYTO
nehopMHUPOBaHHOW PYKUHBI.
[ToTrenumansHas sHEpTUs Tesia BOJIU3U
MIOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

18

IloreHuuanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHbIX CHJI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPTHH

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

19

JlabopatopHas paboTa
«HccnenoBanne cBA3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEpPE PaCTSIKEHUS
PE3UHOBOIO KI'yTay

20

KonTponpnas pabora mo Teme
«Kunemaruka. JlmnaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

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

21

OCHOBHBIE TOJOKEHHS MOJICKYIISPHO-
KHHETUYeCKOH Teopun. bpoyHoBCcKOe
nemwkenue. Iudpysus

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHus ra30B, KU JIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa



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

u eé usmepenue. lllkana Temmneparyp
Lennscus

WUneanpueiii raz3 8 MKT. OcHoBHOE

bubmuorekxa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHasl TemrepaTypa Kak mepa

26 cpeaHell KHHETUYECKON 3HEepPTruu bu6mmorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIC 3aKOHBI
JlabopatopHas pabora

28 «HMccmenoBanne 3aBUCUMOCTH MEXKIY
rapaMeTpaMu COCTOSHHS
pa3peKEeHHOr 0 ra3a»

29 H3omponeccsl B HACaIbHOM I'a3e U UX bubmmorexa [JOK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crocoObl e¢’ m3MeHeHus. KomnuecTBo bub6mmorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEpPrusi OJHOATOMHOI'O HUJEAIBHOIO
rasza

31 Buael Tennonepenauun bubanorexa LLOK

https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEI10€MKOCTh BEIIECTBa.

32 KonnuuecTBO TEMIOTHI MpH bubmorexa HOK
Terulonepeaaye. AauadbaTHelil mporece hitps://m.eds00.ru/ff0c5¢36

33 [lepBblii 3aKOH TEPMOJUHAMUKH U €TO bu6nunorexa [JOK

OPpUMCHCHUC K U30IIpoHccCcaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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HeoGpartumocts mporeccoB B

bubmuoreka [IOK

34 .B i
HPHpOAE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunuun nevicteus u K11/ rennoBoi bubmuorekxa [IOK
MaIlIuHBbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KII/|

37 DKOMOru4ecKkue mpoodaeMbl
TEIMJI0IHEPTCTHKU

38 O6o0marommii ypox «MosexymsipHas bub6mmorexa [JOK
¢uszuka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MonekynspHasi puznka. OCHOBBI bubanorexa OK

Y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKN»

40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. bub6mmorexa [JOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGComOTHAas U OTHOCUTEIbHAS

41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbamorexa [OK

yxa https://m.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucrannuaeckue u

42 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubnuorexa [IOK
CBOWCTB KpHCTaLIOB. XXuakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBpeMEHHBIE MaTepHalIbl
[InaBnenue M KpUCTAIIIU3AIUS.

43 VYaenbHas TemoTa IJIaBICHHS bubanorexa LIOK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
b K
44 YpaBHeHUE TEIIOBOr0 OamaHca noamorexa O

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DJieKTpu3aus Tei. DIeKTPUIECKUH

45 1 bubnuorexa [JOK
3apsa. JIBa BUa DJIEKTPHUYECKUX
P A p https://m.edsoo.ru/ffOcébcc
3apsI0B
IIpoBOOHUKHU, TUAJICKTPHUKU U
46 H(f)n OBOIHUKUA 3a1<opH COXpaHEHUS bubmmorexa LOK
yip | p https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsija
Bsaumozencrsue 3apsaoB. 3aKOH
47 Kynona. TodeyHBIM 37IEKTPUIECKUH bubnnorexa [HOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3JIEKTPpUYECKOTO
48 nons. [IpuHuun cynepnosunuu bubnuorexa [{OK
ANEKTpUUECKUX TosieH. JInaun https://m.edsoo.ru/ffOc6df2
HAIpsSKEHHOCTH
PaGora cuit yeKTpocTaTHIecKoro
49 osst. [Torennman. Pasnoc brbmmorexa LOK
mouns. ITorennmann. HOCTh
t https://m.edsoo.ru/ff0c6f00
IMOTCHIINAJTIOB
IIpOBOIHUKH U JUDIICKTPUKH B
50 3J'IpeKT OCTaTHYECKOM nfne bubnnorexa IOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas NPOHUIIAEMOCTD
bubaunorexa [JOK
51 OnekTpoeéMKOCcTh. KonneHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TUIOCKOTO
52 KOHJEHCaTOpa. DHEeprus 3apsHKeHHOTO bubanorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlabopaTopHas pabora "M3mepenue
3IIEKTPOEMKOCTH KOHAeH caTopa"
54 IIpunHIun AeCTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c72c0

ammaparta, CTpyHHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBaHus. [10CTOSTHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma st
ydacTKa enu

56

[TocnenoBarenbHOE, TapaIeIEHOE,
CMEIIaHHOE COCAHMHCHHE
NMpoBOTHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOr0 COeIMHEHHS
PE3UCTOPOB»

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

57

PaGoTa u MOIITHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa Jutst TOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenune DJIC uCTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHHS)

Bubauoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHasi MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS] METAJIJIOB OT
temnepatypbl. CBepXMpOBOAMMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOHMCTBa 3JIEKTPOHHBIX MY4YKOB

61

[TonynpoBogHuku, ux coOCTBEHHAs U
NpuMecHasi IpoBoAuMOcTb. CBOUCTBA
p—n-nepexona. IloxynpoBOAHUKOBBIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuOoOpHI

DJIEKTPUYECKUH TOK B pacTBOpax u

62 paciuiaBax 3JE€KTPOJIUTOB. 1 bubauorexa [IOK
DNEKTPONUTHYECKAsT JAUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOan3
DneKTpUIeCKUH TOK B raszax.

63 CaMOCTOSITeTbHBIN U 1 bubnauoreka [JOK
HECAMOCTOSITEbHBIN pa3paa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bub6mmorexa [JOK
npumMeHenue. IlpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
06€30MacHOCTH

65 O6o06maromuii ypox 1 bubnuorexa [{OK
«DIEKTpOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbpnas pabora mo Teme

66 «9nekrpocratuka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PezepBHbiil ypok. KonTponbHas 1 bub6mmorexa [JOK
pabota 1o TeMe "DIeKTpoJruHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEbIil ypok. O0o0maronuii ypok 1 bub6mmorexa [JOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME



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
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11 KJIIACC

Kosu4yecTBO 4acoB J1eKTPOHHBbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoaeure TpakTuyeckue u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI pecypest
[TocTossHHBIE MarHUTHI U UX

1 B3amMojelicTBre. MarHuTHOE TIOJIE. 1 Bbubnuoreka [IOK
Bexrop marautHol naAyKuu. JInaum https://m.edsoo.ru/ff0c9778
MarHuTHON HHAYKIIUH
MarauTtHOE ToJIE TPOBOAHUKA C

) ToKOM. OnbIT OpcTea. 1 bubnuorexa [{OK
B3aumozeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue 1 1 bub6mmorexa [JOK
MarHiTHOTO TTOJISI KaTyIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOT O MOJIs HA
NpoBOJHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 1 bubnuorexa [{OK
«UccnenoBanue necTBUsA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarHuTa Ha paMKy ¢
TOKOM»

JeiicTBHE MATHUTHOTO TOJIS HA

5 JBIDKYIIYIOCST 3apSKEHHYIO YacCTHILY. 1 bu6nunorexa [JOK
Cuna Jlopenna. PaGora cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHutHas MHAyKus. [ToTok 1

BEKTOpa MarHuTHOu nHaykuuu. J/1C



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

JlaGopatopHas paboTa
«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

JlabopaTopHas pabora
«HccnenoBanue 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 JlaGopartopHas pabota «M3mepeHue bu6munorexa [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

IoKas3aTeiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpakeHuii B

bubmuoreka [IOK

30 nun3e. DopMmyna TOHKOM TUH3HI.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopatopHas pabota
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. C10XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
33 WnTepdepennus ceeta. Audpaxums bubnunorexa [{OK
ceera. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCcTh CBETOBBIX BOJIH. bub6mmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycnoBUs MX 0€30MacHOro0 MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIacCHYecKou MexaHuku. [loctynars bub6mmorexa [JOK
CHCIMAILHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENIEHOCTh OJHOBPEMEHHOCTH.
37 3 bubaunorexa [JOK
aMeJJICHHE BPEMEHHU U COKpaleHue
P P https://m.edsoo.ru/ff0cfa42
JUTHUHBI
DHeprust ¥ UMITYJIbC PEISATHBHCTCKOH
. bubnuorexa [JOK
38 gacTHIlbl. CBSI3b MAcChI C JHEPTUEH U
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
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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 « DyHnaMeHTaIbHBIE
B3aUMOJEUCTBUS. EAMHCTBO
($U3UYECKOU KapTHHBI MUPa»

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

55

Bun 3Be3gnoro ne6a. Co3sesmusi,
SIPKUE 3BE3JIbI, TUIAHETHI, UX BUIANMOE
nBukenue. CoaHeyHas 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 knacc/ Kacesinos B.A., O011ecTBO C OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe obmiecTBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJA
[Tporpamma xypca ¢usuku jis 10—11 kmacco. ba3oBsriit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 10 knacc. ba3oBeiii ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npunoxennem (aBTop B. A. KacbsiHOB).

2. ®uzuka. 10 knacc. ba3oBslit ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBsrii ypoBens. TeTpanb 11 1a00paTOPHBIX
pabot (aBTOpHI B. A. Kacesinos, B. A. KopoBuH).

4. dusmuka. 10—11 knaccel. ba3zoBsiil ypoBenb. KoMriekt TeTpameit aist



KOHTpPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®uzuka. 10 kiace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yako).

YMK «®usuka. 11 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBEeHb. Y YEOHHK C 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 kiacc. bazoBslii ypoBeHb. MeToauueckoe nmocooue (aBrop B.
A. KacwsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBens. TeTpanb 1uist 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. ba3osiit ypoBeHb. KoMiiekT Tetpanaeit mis
KOHTPOJIBHBIX paboT (aBTOpHI B. A. KacesHos, . B. Urpsimmios).

5. @usuka. 11 knacc. luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - cormasibHas ceTh paOOTHUKOB 0OPa30BaHUS.

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

3 http://festival.1september.ru/articles/ - pectuBanp megarornyeckux uac

«OTKpBITBIA YPOK».


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

4 http:/lwww.fizika.ru/ - caiit 1t yuureneit pU3MKM U KX YYCHUKOB.
5 http://'www.physics.ru/ - maTepuaisl o pu3mkKe.
6 www . ege .edu.ru - uadopmarronssii mopran EID.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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