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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 MpenojaBanusi yuyeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTuHBI Mupa oOydaromuxcs 10—11 knacco npu o0yueHun
X (Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/A.
[Iporpamma no pusuxe coorseTcTBYeT TpeboBanusiM GI'OC COO k maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METAaNpeIMETHBIM pe3yJbTaTaM OOYy4YEeHHs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTh peaju3alli MEXIPEIMETHBIX CBsi3el (GuU3NKU ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpeaMeTamMu. B HelonpenensitoTcss OCHOBHbBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEeJHEro 0011ero oopa3oBaHusl, MIIaHUPYEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeIMETHEIE,
npeaMeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (u3mKe BKIIOYAET:

e [IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHMCJIE IPEIMETHBIE Pe3yIbTaThl 10 TofaM 00y4eHuUs;

e coziepkanue yaeOHnoro npenmera «dusuka» mo rogaM o0ydeHHUs.

dusnka Kak Hayka O HambOojee OOIMMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
KayecTBE y4eOHOTO MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [IIkonpHbINH Kype GU3UKH — CHCTEMOOOPa3 YoMt
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (PH3NYECKHe 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
pa3zHOO0Opa3HBIX TEXHOJOTUH B Chepe FIHEPTETUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B POPMUPOBAHNE €CTECTBEHHO- HAYYHON KapTUHBI
Mupa oO0y4arommxcs, B (OPMUPOBAHHUE YMEHHMH NPUMEHATh HAYYHBIH METOA
MTO3HAHUS [IPYU BBINOJHEHUN UMHU YUYE€OHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pu3uku 11 ypoBHsI CpelHEro o01ero o0pa3oBaHus MOI0KEH
PO UAEH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHLIMIIBI €rOMOCTPOEHHUS.



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
dopMupoBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanus mpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TMOTEHIHMANa (HU3MUECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
Gu3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUYCCKHUMH, HDABCTBEHHBIMH
¥ DKOJIOTUYECKUMH MPOOTIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc duzuku nmpeamnosaraetT 3HakOMCTBO
C IMIAPOKUM KPYTrOM TEXHUYCCKUX M TEXHOJOTHYECKUX MPUIIOKCHHH H3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercss TOCPEACTBOM BBEACHUS JIIEMEHTOB
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 SBISIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIN (PYyHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABIICHUSIX O MPUPOJIE, TPAHUIIAXTTPUMEHUMOCTH
TEOpUH, ISl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIECCOB).

CuCTeMHO-/IeSITEIbHOCTHBIN TOIX0MI B Kypce (PU3MKH peau3yeTcsl Ipexke
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHON AESITEIIbHOCTH O00Yy4YalomIuXCsl.
Jl;1s1 6a30BOT0 YpOBHS Kypca (PU3MKU — ATO UCTIOIB30BAaHNE CUCTEMBI (DPOHTATIBLHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX paboT, KOTOPHIE B IPOTrpaMMe
no (usuke OObENMHEHBI B OOIIMIA CIMUCOK YYEHWYECKHX MPAKTUYECKUX PadoT.
Brienenne B yka3aHHOM TiepedyHe Ja0OpaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIAECTCS y4aCTHUKaMU 00pa30BaTeIbHOrO Mpoliecca
UCXOJSl U3 OCOOCHHOCTEW TMIIAHWPOBAHUS M OCHAIIeHUs kabunera Qusuku. Ilpu
3TOM O0ECHEeYMBaeTCs OBJAJCHHE OOYy4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH H
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHWE yeseTcst pemeHr o PACUETHRIX M KaueCTBEHHBIX 3a/1a4.
[Tpu TOM 117151 pacUETHBIX 33729 MPUOPUTETOM SIBIIIOTCS 3aJ1a4U C SBHO 3aJJaHHOM
(¢u3nyeckoil MOAEINBIO, MO3BOJISIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad MIPUOPUTETOM SIBIISIFOTCS 3aJIaHUS HA
OoOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HHU, TpeOyronue BbIOOpa (QuU3MUECKONW MOAENH [JIsi CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00eCIeYeHHI0 y4eOHOro npolecca 6a30Bblid ypoBeHb Kypca (GU3UKU
Ha ypOBHE CpeAaHero oOmiero o0pa3oBaHMs JOJKEH H3y4daThbCsl B YCIOBHUSX
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 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 U IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMHU 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;

 opmMupoBaHHe yMEHMI OOBIACHSTH SIBIICHUS C UCIIOJIB30BAaHUEM (PH3UIECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIbCTB;

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 popMHpOBaHNE YMEHUN IPUMEHSITh TEOPETUUECKUE 3HAHUS III00BICHEHUS
(bU3UYECKUX SBJICHUN B IPUPOJC U JJISI IPUHITHUS MIPAKTUUYECKUX PEIICHU N
B IIOBCEHEBHOM JKU3HHU,

¢ 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
bU3UYECKUX HKCIICPUMEHTOB, aHaliM3a M HHTEpHIpeTanuu uHOOpMaINH,
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 kiacce — 68 vacoB (2 yaca B HEJIEIO), 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 mpupoxae. HayuHble MeTOABI MO3HAHUS OKPYXKAKOLIErO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

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

Ponb m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
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.

KpuposmmHeitHoe nBukeHue. JBmkeHrne MaTepraaibHOM TOYKHU MMOOKPYKHOCTH
C TOCTOSHHOW IO MOJIYJIIO CKOPOCTBIO. YTJIOBassi CKOPOCTb, JTUHEHHAS CKOPOCTb.
ITepuon u wactora obparmeHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4YecKkne YyCTPOMCTBA M MNPAKTUUYECKOE IPUMEHEHHUE: CIHUIOMETD,
JIBUKCHUE CHAPAJOB, LICITHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaens CUCTeMBI OTCUYETA, WITFOCTPALIUA KUHEMATHYECKUX XapAKTEPUCTHK
JIBHDKCHUS.

[Tpeobpa3oBaHne IBHKCHHUI C HCTIOJB30BAHUEM IIPOCTHIX MEXaHH3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBmxeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
FOPU30HTAIIBHO.



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.
NHepimanbHble 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 UIIU 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.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOUEK.
NMnynbC cuiibl M1 U3MEHEHUE HMIYJbCa TeJa. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE nBUXKEHHE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckass sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

[TorennumanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpyro
nedopMupoBaHHOM NpyKUHBL. [loTeHIIMaNbHAs YSHEPT Ul Tela BOJIM3U MOBEPXHOCTU
3eMIu.

[ToTeHnnanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboOTHI
HEMOTEHI[MAJbHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKON IHEPTHUHu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, 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
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pasmepsbl MoJiekys. KonumdectBo BemnectBa. [loctossnaass 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
BelecTBa. ['paduueckoe MpeAcTaBI€HUE HW30MPOLECCOB: H30TEpMa, 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 pabomuol

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:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3JIyUYECHHUE. Y J€IbHAsI 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 3akon tepMmoamHamuku. HeoOpaTuMOCTh TpOIIECCOB B TMPHUPOJIE.

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 U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JyXa, 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, ABUTATENS] BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eewyecmea. Pazosvie nepexoovt

[TapooOpaszoBanue u koHJeHcarus. VcnapeHue u kumneHue. 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 kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYYEHUSI COBPEMEHHBIX MaTE€pPUAJOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJIEHUS KPUCTAUNIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUcTalioB.

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
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsl.
Onektpuueckoe nozie. Hanpsk€HHOCTH anekTpudeckoro nosist. [IpuHnun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJEHU. JIMHMKM HANPSKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cui anextpoctarudeckoro noss. [lorennuan. PaznocTs noTeHIMaNOB.
[IpoBOHMKM W AUABIEKTPUKH B BJIEKTPOCTATUYECKOM moJie. Juanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 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.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKAY 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. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIpPOBOJUMOCTb.

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,
IUIOILAIN TTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CwmelranHoe CoOeIMHEHHE MPOBOIHUKOB.

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

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 37eKTpOABMKYILIEH CUIIbl UCTOYHHKA TOKAa 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.

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

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, JTHUHEHas QyHKIMs, mapadoa,
runepOosia, ux TrpaduKd U CBOWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIMU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozus: Mmexanndeckoe MBUKEHUE B KUBOW mpupone, auddys3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEAAUH, TEMIOBOE PAaBHOBECHE),
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 HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJMIIUITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
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 ~ MarHUTH.  B3auMoneicTBUME  TNOCTOSIHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHuTHOM WMHAYKUMW. KapThHa JMHUNA MarHUTHOMU
UHIYKUIWHU MOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1TOJN€ TMPOBOAHMKA 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, €€ MOJlyJib U HalpaBJieHUE. J{BUKEHHUE 3apsiAKEHHOU YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oJjie. PaGoTa cuisl Jlopena.

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

BuxpeBoe »snekTpuyeckoe moJie. DIEKTPOIABWKYIIAs Cujila 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.
[IpyxuHHBI MadgTHUK. MaTreMaTUYEeCKU MasTHHUK. YPaBHCHUE TapMOHUYECKUX
kosnieOanuii. [IpeBparienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

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

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHY)ICHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CHUHYCOMIANBbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaNPSIKEHUS.

Tpauchopmarop. IIponsBoacTBo, nmepenaya u mMoTpeOICHUE DIEKTPUISCKON
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.

HaGmonenue pesonanca.

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.

HccnenoBanue nepeMeHHOT0 TOKA B LIENU U3 MOCIEA0BATENbHO COSTMHEHHBIX
KOHJeHCATOpa, 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
AJIIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MOJsSpU3anus, AUPpaKus,
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.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHimm u nudpakiinu MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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



HccnenoBanne  CBOWCTB ~ DJJIEKTPOMArHUTHBIX — BOJIH: OTpaKeHUe,
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 MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yrona MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

Coluparoiue 1 pacceuBaroniue JUH3bl. ToHkas gruH3a. DOKYCHOEPaCCTOsTHUE
U ONTHYECKasi cuia TOHKOM juH3bl. [locTpoeHne n3oOpakeHuit B cOOMpPAIONIUX U
pacceuBarouX JuH3ax. @opmysia TOHKOW JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOIEHNUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPEPEHIIMOHHOMKAPTHHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPacHpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens CBeToBoaa.

HccnenoBanne cBOWCTB M300paKeHUI B TUH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenune narepdepeHuu ceera.

Hab6mronenne nudpaknum cBeTa.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomy4yenue crexTpa ¢ TOMOIILI0 JUGPAKITHOHHON PEIIETKH.

Habmronenne monsipu3aiuu 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
CIIeLIUaJIbHON TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BAKyyM€, IPUHLUII OTHOCUTEIBHOCTH DHHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUTUHBI.

DHeprus v UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

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
doTorddexra. YpaBuenue DitnmreriHa mist Gororddekra. «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 paccesHHI0 o -4acTHIL.
[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, nabopamopHwvie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCHEepUMEHTBI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHMs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopa no onpeneneHuio coctaBa pauoakTHBHOTO
w3nydyeHusi.  CpoiictBa  anmbda-,  Oera-, ramMMma-usiydeHus.  BunusiHue
PaZAMOAaKTUBHOCTH HA JKUBbIE OPraHU3MBI.

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. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMoiecTBUS. 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

Otanbl pa3BUTHUSA acTpoHOMUH. [IpHUKIalHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
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 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, minaner, Miaeuynoro I1ytu.

O6o0maromniee noBTOpPeHNE

Ponb Qu3ukm U acTpOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax NesTeIbHOCTH YeI0BeKa, POJib U MECTO (DU3UKHU U
ACTPOHOMHH B COBPEMEHHOW Hay4yHOU KapTHHE MHUPA, pojib (GU3UUECKON TEOpUHU B
(dbopMupoBaHUY MPEACTABICHUHN 0 (HU3NUECKON KapTHHE MUpPA, MECTO (PU3UUECKOI
KapTUHBI MHpa B  O00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

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

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHUEM METOJIOB 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, BEKTOPBI U MX IMPOEKIMU HAa OCHU KOOPAMHAT, CIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJbHUKOB,
oTpeeNeHUe IIOMAAH MIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekrpuyeckue SBICHHS B JKMBOW HNPHUPOAE, KoJieOaTEeIbHbIE
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJIE, NEHCTBUE
paanuanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHbINA aHATU3.



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 yueOHoro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIA YPOBEHB) JOHKHO OOECNEUUTh JOCTHXKEHHUE CIICAYIOIINX
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
OTBITa U OTBITA JCATEILHOCTH B MPOLIECCE peaanu3allid OCHOBHBIX HaINpaBIICHUN
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:

MHTEpPEC K Pa3IMUHbIM cdepaM NpodecCHOHATbHON AESITeNTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3HKOM M TEXHUKON, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOP
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 JeATEIbHOCTH 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
U3y4eHUs! (PU3MKU OCYIIECTBIISATH MPOESKTHYIO U HCCIIEIOBATENIbCKYIO EATEIbHOCTD
WHIVBU1YaJbHO 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 PEIIECHUS MPOOJIEMBbI ¢ 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 PEIICHNUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBaresibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMUA TTOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY
METOJIOB peIICHHs 3a4ad (U3MYECKOTO COACP)KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJNYYCHHIO HOBOTO 3HAHUsS, €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 THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]JaBaTh MMapaMeTPbl U KPUTEPUH PEIICHUS;

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

CTaBUTh ¥ (OPMYIMPOBATh 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
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ cOOII0ACHNEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOPM HH(OPMAIIMOHHOM
0e301acHOCTH;

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

KoMMyHHKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUSA:
OCYLIECTBIIATH OOIIEHNE HA YPOKaX (U3UKHU U BO BHE-YPOUHOU €S TEIBHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
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;

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KAXKOI0 YYaCTHHKA KOMaH/Abl B OOIIMIA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

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 YyHUBepPCcAJbHbIE Y4eOHbIE 1eiiCTBUSA
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;

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 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 MIPABO U MPABO JIPYTUX HA OIIHOKH.

B nporiecce 1ocTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS TIPOTPAMMBI TI0
buzuke g ypoBHS cpeaHero oOmiero o0pa3oBaHUS Yy O0OydaromuXxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE 3MOIIMOHAIBHOE
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 TPOSIBIISATE 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 COCTOSIHHE
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 koniy o6yuenus B 10 kiacce nmpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIONINXCS YMEHUM:

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, MOJICJIM CTPOEHUS Ta30B, )XKUAKOCTEN U TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NUECKUX 3a]1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJ, BH)KECHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJCHCTBUE
Ten, 1updy3us, OpPOYHOBCKOE JABM)KEHHE, CTPOCHHE >KHIKOCTEUH TBEPABIX TEl,
U3MeHeHre 00bEMa Tea MpU HarpeBaHuM (OXJIaXIEHHUU), TEIUIOBOE paBHOBECHE,
WcrnapeHue, KOHJECHCAlMs, IUIABJICHHUE, KPUCTA/UIM3alus, KUIECHHE, BIAXKHOCTh
BO3/JyXa, MOBBIIICHUE JABJICHUS ra3a MpPHU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXAY NapaMeTpaMM COCTOSIHUA Ta3a B M3OIPOLECCAX, IJIEKTpU3aLus Tel,
B3aMMOJIECTBUE 3aPA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (DU3UUYECKUE BEITMUMHBI:
KOOpJIMHATA, MYyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIA,
UMITYJIC Tejla, KHHETUYECKAsh SHEPrusi, MOTEHUHAIbHAS SHEPIrus, MEXaHU4YECKas
paboTa, MeXaHWYecKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIWHUIIHI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOWCTBA TE€JI U TEIUIOBBIC SIBJICHUS,
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 (PU3NYECKHE BEIMYUHBI: DJIEKTPUUYECKUIN 3apsi,
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,
MPUHIHUI CYNEPNO3ULUNA CWJI, TPUHIUII PABHONPABUS HWHEPIUMATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYKD TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbl 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUUYECKOro 3apsna, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



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

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIIMH, TPHOOPOB U TEXHUIECKUX
YCTPOKNCTB; pa3invaTh YCIOBHS MX OE30MACHOTO HCIIONIH30BAHUS B MTOBCEIHEBHON
KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAaHUIO (DPU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUH, IMPU ITOM
dbopmynupoBath pobiieMy/3aady U TUIOTE3y YIEOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TIPOBOJIUTH ONBIT U ()OPMYITHPOBATH
BBIBO/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,
(UKCHPOBATH PE3yIbTAThI MMOJYYCHHOW 3aBUCUMOCTH (PHU3NYCCKUX BEIIMUMH B BUJIE
TaOJINIT ¥ TPaQUKOB, JACNIaTh BEIBOABI ITO pe3yIbTaTaM UCCIICIOBAHNS;

coOro/IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEJICHUH WCCIICOBAHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7ayd C SBHO 3aJaHHOM (HU3MYECKOM MOJIEbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIJICIATh (PU3MUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEoOXOMUMBIe ISl €€ pelleHus, MPOBOJUTh PACUETHl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HaUYC€HUS (PU3UYECKON BETUYNHBI,

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;

IPUBOUTH MPUMEPHI BKJIaa POCCUUCKHUX U 3aPYOCKHBIX YIEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 1O (PU3UKE B TOBCEAHEBHOW KU3HU TS

obOecrieueHus: 0€30MACHOCTH MpU OOpalleHUU ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 30POBbSI U COOJIOJICHHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TpYyNIle C BBHINOJHEHWEM pPa3UYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
TUTAHUPOBATH NIEATEIBHOCTh B HECTAHAAPTHBIX CHTYAIUSAX, aJICKBAaTHO OIICHUBATh
BKJIAJT K&XKJIOTO M3 YYACTHUKOB I'PYIIIIEI B PEIICHUE pacCMaTPUBAEMO TIPOOJICMEI.

K koniy o6yuenus B 11 kiacce nmpeameTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPaX POJb M MECTO (U3MKU B (POpMUpPOBaAHUU
COBPEMCHHOW HAy4YHOW KAapTUHBI MHpAa, B PAa3BUTUH COBPEMCHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYCCKON JCATCIBHOCTU JIOACH, IEIIOCTHOCTh M CIUHCTBO
du3HUecKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DHU3UUCCKUX MOJICIICH:
TOYCYHBIA AJICKTPUYCCKUI 3apsi, Jyd CBETA, TOYCUHBIH HCTOYHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJCNIb aTOMHOTO sipa NpPH PEIICHUH (HU3UICCKUX
3azay;

pacno3HaBaTh (pU3NYECKUEC SBJICHHS (IIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHA W KBAHTOBOH (DPU3HMKH: JICKTPUUYECKAS POBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aUMOJICUCTBHE
MarHuTOB, DJEKTPOMArHUTHAas WHAYKIMUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
POBOAHUK C TOKOM M JBWXKYIIUWUCS 3apsill, AJIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE pACIPOCTPAHEHHE CBETa, OTPAKEHHE, IPEIOMIICHUE,
uHTepdepennus, audpakuds W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3 dekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HMCKYCCTBEHHas
PaANOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0  TPOBOJUMOCTh  PA3NIUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUYMHBI:
AIEKTPUUECKHUI 3apsjl, CHJIa TOKa, AJIEKTPUUECKOE HAMNPSIKEHUE, DJICKTPHUECKOe
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHma, WHAYKTHBHOCTD
KAaTYIIK{, DHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO TIOJ€H, MepHuo] W YacToTa
KojeOaHnii B KoieOaTeTbHOM KOHTYpE, 3apsAl M Cuila TOKa B MPOIEecce
TAPMOHUYECKUX AJICKTPOMAarHUTHBIX KoJyieOaHuM, (OKYCHOE pACCTOSHUE W
ONTHUYECKAs] CHWJA JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3MUECKUI
CMBICIT HCIIONB3YEMBbIX BEIMYWH, WX OOO3HAYEHUS W CIWHWIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BeTUINHAMU;



OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOJIb3Ys
dbu3uYecKue BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, IEPUOJI TIOJIypacnaga, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHWM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUHY C JPYTMMHU BEJIUYMHAMU,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHAJTU3UPOBATh (PU3MYECKUE MPOLECCHl U SBJICHUS, UCIONb3Yys (pu3nueckue
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U TapalIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUH, 3aKOH MPSMOJIUHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAaHEHHUS SHEPrUH, 3aKOH COXPaHEHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJMOaKTHUBHOTO pacmajia, IMPu dTOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsl TIPOBOTHUKA
C TOKOM, cuiibl Amrnepa u cuibl JlopeHna;

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

BBIMIOJHATh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUU: IMPU ITOM
dbopmynupoBaTh podiieMy/3aaady U TUIOTE3y YICOHOTO IKCIIEpUMEHTA, COOUpATh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYAOBaHUS, TPOBOAUTH ONBIT U (HOPMYTUPOBATH
BBIBO/IbI;

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

UCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BETMYNH C HUCIIOIH30BAHUEM TIPSIMBIX
W3MEPEHUI: TPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TaOIUI] M TpaduKOB,
JienaTh BBIBOJIbI MO PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmoaTh mpaBmia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIECNIOBATEICKOH W TMPOCKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJaHHOM (U3NUECKOW MOJEIBIO,
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/1a4i: BBICTPAUBATH JOTHYECKU HEMPOTHUBOPEUMBYIO
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 TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B TOBCEAHEBHOM >KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuH ¢ NpubdopaMH U TEXHUYECKUMU
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 INTAHUPOBAHUE

10 KJIACC
Kosu4yecTBO 4acoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Nen/mn Koutpoasusie | Ipakruyeckue
NMporpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METO/blI HAYYHOI'O ITO3HAHUSA
Bubmuoreka IOK
11 o 2
M3UKa U METOJIBl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmuoreka IHOK
2.1 K 5
HHeMaTHIA https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.2 7
Auramika https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.3 3 6 1 1
AKCOHBL COXPAHCHILA B MEXATIIC https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOMN 9 1 bub6mmoreka [JOK
' Teopuu https://m.eds00.ru/7f410bf72
bubnuorekxa [JOK
3.2 O 10 1
CHOBBL TEPMOTHanIH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSTHUS BEIIECTBA. 5 bu6muorexa [JOK

da3oBbIC nepexoabl

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 bubnuorexa [{OK
' Pa3IMYHBIX Cpefax 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 Konrtpoabnsie | IIpakTuyeckue
NMporpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMHUKA
11 MaruuTtHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubaunorexa [{OK
' HHIYKIHS https://m.eds00.ru/7f41c97¢
Utoro no pazneny 11
Pasznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKrue M AJIEKTPOMarHUTHBIE 9 1 bub6mmorexa [JOK
' KoJe6anus https://m.eds00.ru/7f41c97c¢
59 MexaHu4eCcKrue M AIEKTPOMAarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.eds00.ru/7f41c97c¢
23 Omntika 10 3 Bbubmuoreka HOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Paszzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

OCHOBBI cCIELHAIBHOM 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 ONMTUKH 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
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmuoreka [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 DJIeKTPOHHBbIE

Ne Hara nudgposbie

Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bcero H3y4eHus | oOpa3oBaTesbHbIE

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
MPAaKTUYECKOUN NEATEIbHOCTH JIIOIEHN
MexaHH4YECKOE ABHKECHHUE.

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

4 PaBHOMepHOE npsiMonTMHEWHOE 1 bub6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIMHENHOE 1 bub6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bu6munorexa [JOK
CBOOOIHOTIO MaiEHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE.

. bubnuorexa [JOK
7 JIBr>keHne MaTepuanbHOM TOUYKH T10 1
https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubmuoreka [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 bubaunorexa [{OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOro 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 bub6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 C P G P Bbubmuoreka HOK

njaa CONPOTHBIICHUS INPHU IBHKEHUU
P P A https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH HJIM ras3e
[ToctynarenbHOE M BpalaTeabHOE

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

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

16 Kunernueckas s3Heprusi MaTepuaibHON bu6munorexa [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHMHETUYECKON IHEpPruun

17 IToTennuanbHas 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 IHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPTHH

Bbubmuoreka [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
«Kunematuka. JlmnaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

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

21

OCHOBHBIE TOJOKEHHS MOJICKYIISPHO-
KHHETUYeCKOH Teopun. BpoyHoBCcKoOe
nemwkenue. Iudpysus

Bubauoreka [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

bubmuoreka [IOK

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

26 cpeaHell KHHETUYECKON 3HEepPTruu bub6mmorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon [lanpToHa. [[a30BbIC 3aKOHBI
JlabopatopHas pabora

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

29 H3omponeccsl B HACaIbHOM I'a3e U UX bub6mmorexa [JOK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crocoObl e¢’ m3MeHeHus. KomnuecTBo bub6mmorexa [[OK
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 TEII10€MKOCTh BEIIIECTBaA.

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

33 [lepBblii 3aKOH TEPMOJUHAMUKH U €TO bu6munorexa [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
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
TEPMOJIUHAMUKU

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

36 uxn Kapuo u ero KII/|

37 DKOMOru4ecKkue mpoodaeMbl
TEIMJI0IHEPTCTHKU

38 O6o6marommii ypox «MonexymsipHas bub6mmorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMHUKN https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MornekynspHasi 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
AOGCONOTHAs U OTHOCUTEIbHAS

41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbmmorexa [OK

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

42 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubnuorexa [IOK
CBOWCTB KpHCTaLIOB. XXuakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBpeMEHHBIE MaTepHalIbl
[InaBnenune M KpUCTAIIN3AIUS.

43 VYaenbHas TemoTa IJIaBICHHS bubanorexa LIOK

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

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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DJieKTpu3anus Tei. DIeKTPUIECKUH

45 1 bubnuorexa [JOK
3apsa. JIBa BUa DJIEKTPHUYECKHAX
P A p https://m.edsoo.ru/ffOcébcc
3apsI0B
IIpoBOIHUKYU, TUAJICKTPHUKU U
46 H(f)n OBOJHUKHA 3a1<opH COXpaHEHUS bubmmorexa LOK
yip | p https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsija
Bsaumozencrsue 3apsaoB. 3aKOH
47 Kynona. TodeyHBIM 3JIEKTPUIECKUH bubnnorexa [IOK
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
HAIpSKEHHOCTH
PaGora cuit ayeKTpocTaTHIecKoro
49 osst. [Torennman. Pasnoc brbamnorexa LOK
mons. ITorennmann. HOCTh
t https://m.edsoo.ru/ff0c6f00
IMOTCHIINATIOB
IIpOBOIHUKH U JUDIICKTPUKH B
50 3J'IpeKT OCTaTHYECKOM nfne bubnnorexa I{OK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas NPOHUIIAEMOCTD
bubaunorexa [JOK
51 OnekTpoeéMKOCcTh. KonneHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TUIOCKOTO
52 KOHJEHCAaTOpa. DHEeprus 3apsHKeHHOTO bubanorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTopHas pabora "M3mepenue
3IIEKTPOEMKOCTH KOHAeH caTopa"
54 IIpunHIun AeCTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBbHOI'O



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
https://m.edsoo.ru/ff0c7126
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, TapaIeBHOE,
CMEIIaHHOE COCAHMHCHHE
MpoBOIHUKOB. 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. CBEpXIpOBOAUMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOHMCTBa 3JIEKTPOHHBIX MY4YKOB

61

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

bubmuoreka [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

npuOOpHI

DJIEKTPUYECKUH TOK B pacTBOpax u

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

63 CaMOCTOSITeTbHBIN U 1 bubnauoreka [JOK
HECAMOCTOSITENbHBIN pa3paa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudeckue npudops! 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
KonTponbsnas pabora mo Teme

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

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

68 PesepBHEBIil ypok. O000maronuii 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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIIACC

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

1 B3amMojelicTBre. MarHuTHOE IIOJIE. 1 Bubnuoreka [IOK
Bexrop marautHol naaykuu. JInaum https://m.edsoo.ru/ff0c9778
MarHuTHON HHAYKIIUH
MarauTtHOE ToJIE TPOBOAHUKA C

) ToKOM. OnbIT OpcTea. 1 bubnuorexa [{OK
B3anmozeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue 1 1 bubmmorexa [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 MATHUTHOT O TTOJIS HA

5 JIBIDKYIIYIOCST 3apsKEHHYIO YaCTHILY. 1 bu6nnorexa [JOK
Cuna Jlopenna. PaGora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHutHas MHAyKus. [ToTok 1

BEKTOpa MarHuTHOU nHaykuu. 3/1C



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

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

NunykTuBHOCTS. SIBIEHUE
camounaykuuu. IJIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

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

TexHU4eCKue yCcTpOuCTBa U UX
NIPUMEHEHHE: ITOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o6maromuii ypok «MarauTHoe
nose. DIIEKTPOMarHuTHAs WHIYKIIHSD)

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

11

KonTponbHas pabora mo Teme
«MaruuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHS

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

12

CBoOoaHBIE MEXaHUYECKHE
Konebanus. 'apMoHHYeckue
KoJjeOaHus. YpaBHEHUE
rapMOHHYECKUX KOJeOaHHIA.
[IpeBpaienue 3nepruu

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

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoja MaibIX 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. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHUs B
ujearbHOM K0oJIeOaTelbHOM KOHTYpE.
AHanorus Mexay MeXaHW4eCKUMH U

QJICKTPOMAariuTHbBIMH KoJIEOaHUSIMU

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

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

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

16

IIpencraBnenue o 3aTyXarOIUX

KoJeOaHusAX. BeIHyX1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

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

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

17

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

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

18

Tpaucopmatop. [IponsBoncTro,
nepenada u norpebiaeHue
3JIEKTPUYECKON IHEPTUU

19

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

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

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOICTBE IEKTPOIHEPTUH.
Kynprypa ucnonb3oBanus



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

AJIEKTPOIHEPT U B TTOBCETHEBHOU
KU3HU

MexaHHnueckue BOJIHBI, YCIIOBH
pacnpoctpanenus. [lepuon. CkopocTb

bubmuorekxa [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 pauOCBAI3H U
24 TeneBuIeHUs. Pa3Butue cpencts
cBsa3u. Pagnonokanus
95 Kontponbsnas pabora «Konebanus n bubnuorexa [{OK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHETHOE pacpoCTpaHEeHHE
26 CBETa B OJIHOPOJHON cpeje. 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 3epKaje
IIpenomnenue ceeta. [loaHoe
98 BHYTpEHHee oTpaxkenue. [IpenenpHpin bu6nnorexa [JOK
YT0JI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd76
OTpaKeHUs
29 JlaGopartopHas pabota «M3mepeHue bu6nunorexa [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

IMoKas3aTejiad 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. C0XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
33 WnTepdepennus ceera. Audpaxums bubnauorexa [{OK
ceera. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCcTh CBETOBBIX BOJH. bubmmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycnoBUs MX 0€30MacHOro MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIacCHuecKou 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. bu6nunorexa [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

bubmuorekxa [IOK

40
Y UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEI0OBAHUE 516 IOK
nbanoreka
41 .0 A.T.
porodpexra. Ombiret https://m.edsoo.ru/ffOcffca
CroneroBa
3akonsl horoadPexra. YpaBHEeHUE
. (bv b0 P Bubnuoreka [IOK
42 DOunHmTenHa s Gorodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
JaBnenue cBera. OnwiTe! 11. H.
43 JleGeneBa. XuMHUUYECKOE ICHUCTBHUC bubmmorexa [IOK
AICBA. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHUUEeCKHE yCTPONUCTBA U
MPaKTHYECKOe TPUMEHEHHE:
44
¢doTodsieMeHT, (OTONATINK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad no reme «31€MEHTHI Bubauoreka [JOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa mo paccessHHIO O-4acTH bubmmorera [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bub K
47 [Toctynater bopa nommorexa IO
https://m.edsoo.ru/ff0dOafa
N3nydenue u noryomenne GoToHOB
bubnuorexa [JOK
48 MIPH TIEPEX0Jie aTOMa C OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0d0afa
SHEPruu Ha JAPYroi. BUumbl 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
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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

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

51

CaowuctBa 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 HAOIIOAEHUS 1
perucTpanuy 31eMEeHTapHbIX YaCTHULL.
Kpyrasiit cton « DyHnaMeHTaIbHBIE
B3aUMOJEUCTBUS. EAMHCTBO
($U3UYECKOU KapTHHBI MUPa»

bubauorexa [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 s3neprun CoiaHLa v 3BE€3]

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. Yepabie

ABbIPBI B ApaxX raJlIakTUuK

59

Bcenennas. Pa3zOeranne ranakTuk.
Teopus bonbpmioro B3psiBa.
PenukroBoe mznydenue.
MeraranakTuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KonTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

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

63

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

64

O6o6maromuii ypox. Ponb




¢usnueckoir Teopuu B (HOPMUPOBAHUU
MpeaCcTaBIeHUN 0 GU3NYECKOM
KapTHHE MHUpa

O6o6maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MUPa B 0011EM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEJCTABICHUN O MPHUPOJIE

66 PesepBHbIil ypok. MarautHoe nosze. 1
DeKTpOMarHuTHAs MHIYKIHS
PeszepBubiil ypok. Ontuka. OCHOBBI

67 CIIeUANBHON TEOPUHU 1
OTHOCHUTEIBHOCTH
Pesepnelii ypok. KBantoBas ¢usuka.

68 BHGBI/:GHTBI};I:JTPOHOMHH 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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