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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOUIEro
oOpa3oBaHus pa3padOTaHa HAa OCHOBE MOJOXKEHUH W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLEMIIUKA TpenojaBaHus yuyeoHoro npeamera «duszmka» B o0pa3zoBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBbI.

Copmepxanue mporpaMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI MUupa oOydatomuxcs 10—11 kinaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma o ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEeIMETHBIM pe3yjbTaTaM OOy4eHHs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTh peaTH3alMi MEXIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBCHHO-HAYYHBIMU yU4e€OHBIMU MIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE
eI u3ydeHus: GU3UKU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus, MIaHUPyEMbIe
pe3ynbTaThl OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO IroJlaM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1no rogaMm oOydeHus.

dusznka kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOAbI, BBICTYIAs B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiem Mupe. [IIKonbHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOIni
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueir u actpoHommei. lcmonp30BaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydeHue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarommxcs, B (OpMHpOBAHHUE YMEHUU MPUMEHITh HAYYHBIH METOJ
MO3HAHUS [IPU BBITIOJHEHUU UMHU YUYE€OHBIX UCCIEIOBaHUM.

B ocHOBY Kypca Qpu3uKH 1151 ypOBHS CPEHET0 00IIEro 00pa30BaHus MOJTO0KEH
PAI UaEH, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBepUIEHHBIM, OH COACPXKHUT MaTepHall U3 BCEX pa3/ielioB (DM3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenepanuszayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(dopMupOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanusi NpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MYECKONM HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpusuku mpemnoiaraet 3HakoMCTBO
C IIMPOKUM KPYrOM TE€XHMUYECKHUX U TEXHOJIOTMUECKUX IMPHIOKEHUH N3YyYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CyXIeHHs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOILEero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (PopMUpOBAHUE TPEICTABICHHUNA O
CTPYKTyp€ HOCTPOEHUsl (PU3UUECKON TEOpUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJICTABICHUSIX O IIPUPOJIE, IPAHULIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CYET OPraHU3alUU 3KCIEPUMEHTAIBHON JESITENbHOCTH O0YyYaroUIUXCS.
Jli1g 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B IPOrpaMMeE
no ¢u3uke OObEIUHEHBI B OOLIMI CIHCOK YYCHHUECKHUX MPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIAETCA yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOsl U3 OCOOCHHOCTEN IUIAHUPOBAaHUS M OCHAIEHUS KaOuHera ¢usuku. Ilpn
3TOM O0ECleunBaeTcsi OBJAJACHHE OOYYAIONIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHUE yJIEsI€TCs PEHIEHNIO paCUE€THBIX U KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM A1 pacu€THBIX 3aJa4 IPUOPUTETOM SIBJIIOTCS 337a4u C IBHO 33aJaHHOU
¢uznyecKoil MOAENbI0, MO3BOJIAIOIIME TPUMEHATh HW3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pasHbIX pa3zaenoB. [lig KaueCTBEHHBIX 3a7au IPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha
OOBsICHEHHE MpPOTEKaHUs (U3NYECKUX SIBJICHUN M IPOLECCOB B OKPYKaOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM AJI1 CHUTyallMd IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBuu ¢ TpedoBanusimu @I'OC COO k MaTeprabHO-TEXHUYECKOMY
obecrnieyeHnI0 y4eOHOro mporuecca 0a30BbI ypOBEHb Kypca (PU3MKH HA YPOBHE
cpemHero o0mero o0pa3oBaHUS OJDKEH HM3Yy4aThCsl B YCIOBHUSIX TPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCIOBHUSAX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAyYHOro 1ukia. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJOBaHUE ISl BBIMIOJHEHWS YKa3aHHBIX B TPOrpaMMme TIO0
¢u3MKe yIeHHYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JleMoHCTpanoHHOE  00OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH C
NPUHIATIOM MUHUMAIBHON JIOCTAaTOYHOCTH U O0OECHeYMBAaEeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3HWKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICJIOBAHMSI  W3yYaeMbIX SIBJICHHA HW  TPOIECCOB, OSMIMPUYCCKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYCCKUX MPUMCHCHHI.

JlabopatopHoe o0OOpymOBaHHE [JII YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BHJIEC TEMAaTHYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX OOydJarommxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHHS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpHH.

OCHOBHBIMHU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpOBaHHE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUs: OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (dopMupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
Gu3HYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

o (opMHpOBaHKE IPEACTABICHUN O POl (DU3UKU JUIA PA3BUTHS JIPYTUX
CCTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lenei 00ecreynBaeTCsl pelIeHHEeM CIIeIYIONINX 3a1ad B

nporiecce u3yueHus Kypca GU3MKu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

e MPUOOPETEHHUE CUCTEMBI 3HAHUM 00 O0ITUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHUAX, BKIOYAS MEXaHUKy, MOJICKYISPHYIO (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKHY;

e (dopMHupOBaHWE YMEHHMI TIPUMEHATH TEOPETHUECKUE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBJICHUA B TPUPOJE © IS TPHUHATHA
MPAKTHYECKHUX PEIICHUI B MOBCETHEBHOMN KU3HM,



e OCBOCHHME CMIOCOOOB pELICHUS pa3IUYHBIX 3a]ad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3fanue (HPU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4H;

e TIOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M IMPOBEIACHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHalIM3a U HHTeprpeTanuud HMHGOpMaI,
onpeieleHus: JOCTOBEPHOCTH MOJTYYEHHOTO PEe3yJIbTaTa;

e CO3JIaHME YCIOBHMU JIsi pPa3BUTHS YMEHUH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOoBeHb) Ha ypPOBHE CPEIHErO OOIIETro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme no (¢U3MKE IMepeueHb JIabopaTOPHBIX U
IPAKTHUYECKUX paboT SBISETCI PEKOMEHOBAaHHBIM, YUHMTENb J€JaeT BbHIOOP
IpOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPXKXAHME OBYUEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

@usnka — Hayka O mnpuponae. HayuHbie MeTOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUH B IPOLIECCE TO3HAHUS PUPOIbL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMeNieHus
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonnHeitHOE IBHKEHUE. [[BH)KEHNE MaTEPUATBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHEHHAs CKOPOCTb.
[Tepuon n wactora obpamenus. [leHTpocTpeMUTEILHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CHUIOMETP,
JNBH>)KCHUE CHAPSI0B, LIEIHbIE U PEMEHHBIE MEPEIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OpOIIEHHOTO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJeHHUS.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocuTensHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [puniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa mist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroreHus. Cuna Tsxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBXKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3BHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXpaHEHUs] HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUS yIpyro
nedhopMUpoBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMJIu.

[loTeHmumanpaple W  HENMOTCHNHMAIbHbIEe  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEN. 3aKOH
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYecKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3y4yenne abCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogekyasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoOJENU CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
[enbcus.



Mogenp  upeambHoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKEeHUsA dacTull raza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Moaens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
HEpPrus  OAHOATOMHOIO  HUACAJIBHOrO  rasza. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIlECTBA.
KonnuecTBo TemnoThl npu TeIionepeaye.

[lonarue 06 agmabaTHOM Tmporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccaMm. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHU4eckue YCTpoOMCTBA M MNPAKTHUYECKOE NPUMEHEHUE: JIBUTaTelb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOJUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruM Tejla IPU COBEPIIEHUHU pabOThl: BBLIET
npoOKM K3 OYTBUIKM IOJ JEHCTBHEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIIepaTypbl) Tea IpH TeIuionepeaye.

OmnbIT 110 a1MabaTHOMY PaCUIMPEHUIO BO3/4yXa (OIBIT C BO3YILIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEs] BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpazoBanue n koHxaeHcauus. Mcnapenue n xkuneHue. AOCOIIOTHAsS U
OTHOCHUTENBbHASA BJIAXHOCTh BO3Ayxa. HacelmenHeli map. YaenbHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOMUSI CBOWCTB
kpucrawioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBinenue u
KpUCTaJUIM3anus. Y IenbHas Terora miasiaeHus. Cyoaumanust.

VYpaBHeHue TerioBoro OanaHca.

TexHHUYecKUue YCTpPOHMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npy moHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HabmroieHue HarpeBaHus U MJIaBJIEHUS KPUCTAIIIMYECKOIO BEIECTBA.

JleMOHCTpanus KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

M3mepeHne 0OTHOCUTENBHOM BIIAKHOCTH BO3YyXa.

Pa3znen 4. JnekTpoanHamMuka
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKui 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsiI0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3aunmopeiictBue 3apsinoB. 3akoH KynoHa. To4euHbIN 31EKTPUUECKUI 3apsil.
Onextpuyeckoe 1nosie. Hampsok€HHOCTH  3yeKTpuueckoro mojis.  [IpuHnumn



CYNEPIO3UIUU 3IEKTPUUECKUX MMOosed. JIMHUM HanpsHKEHHOCTH 3JIEKTPHUYECKOIO
HOJISL.

PaboTa cui anekTpocratudeckoro nois. [lorernuan. PasHoCTh MOTEHITATOB.
[IpoBOAHUKN W [HUBJIEKTPUKHA B DJEKTPOCTATHUYECKOM Toise. [[udnexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPHUKHU B 3EKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma J171s yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3akoHn Oma 11 MOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNepaTrypbl. CBEPXITPOBOIUMOCTb.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIynnpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPONIUTHYECKAS TUCCOLMALNS. DIIEKTPOIIH3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIEHUS.

Habmroienue anexktpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce OoCyIIECTBISETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOrNH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M X IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000MEH KUBBIX OPraHU3MOB (BU[BI TEIIONEPEAAayuH, TEIIOBOE PaBHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALUSA,
raJbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUIaTelb BHYTPEHHEIO
Cropanus, napopas TypOuHa, ObITOBOI XONOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMH. [IpuHIIMI Cynepno3unuu MarHUTHBIX TOJIEH.
Jluaum MarmuTHOM wWHAyKUuH. KapThHa JIMHUKA MAarHUTHOW HHAYKIHWMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 1TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JNMHUN WHIYKUHH
MAarHuTHOTO TOJISI JUJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaelictBre NpoBOAHUKOB €
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOZlyJib U HanpaBiieHUE. JBUKEHHE 3apSyKEHHON YaCTUILbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cubl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMXKYLIAs CHJa MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

BuxpeBoe aieKTpUyYecKoe Ioyie. OJIEKTPOJABMXKYIIAsS CUJa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEPrust MarHUTHOTO TMOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS TIE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAaTHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHIAYKIIHUH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUuTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHne MarHuTHOTO TMOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Pa3nen 5. KoJjie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepumon, yacrtora, amrmumryga u (aza xoseOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne 0 3aTyxaronmx KoyJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennplii  TOK. CHUHYCOHMJAIbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
JHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckrue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTpOIlepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATENIbHON CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1ocCiIenoBaTeNbHOM COEAUHEHHM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJAEHCATOpA.

Monens TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue epeMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COEANHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeyHble W IPOXOJIBHBIE  BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIIBI paguoCBs3U U TeneBUAcHUA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

HaGmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHUI.



HccenenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPEJIOMIIEHUE,
noJsipu3anus, 1udpakuus, HTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETAa B
OJIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CiioxxHbIil cocTaB Oenoro cBera. LBerT.

Cobupatoriue 1 paccenBaroiue JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKas cuia TOHKOW JUH3bL. [locTpoeHne n3obpaxkeHuid B COOMpPAIOIINX U
paccenBarmMX JuH3ax. @opMyia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusa HaOMIOAEHUS MaKCHMYMOB M MHHUMYMOB B HHTEpP(EpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JludpakiumoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIABHBIX ~MAKCUMYMOB IpUM MaJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyecknue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMTHKA, TUPPAKIIMOHHAS PEIIETKA, TOIIPOU.

Llemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue cBOMCTB N300pakeHU B JTHMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

HaGmronenne natepdepeHnu cBera.

HaGmronenue nudpakiuu cBera.

Hab6mronenue nucnepcun cera.

[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHne nokasaTessi peJoMIIEHHS CTEKIIA.



HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
Hab6mronenue nucnepcun cBera.

Paznen 6. OCHOBBI CIeNUAJIBbHON TEOPHH OTHOCHUTEIHLHOCTH

[ paHUIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETAa B BAKYYyME,
IIPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU M COKpAIlCHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyina [lnanka cBa3u SHeprun POTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMIyJbe (poToHAa.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnwiTet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHIITENHHA s PoTtorddekra. «KpacHas rpaHuIia»
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE MPUMEHEHHE: (OTOIIECMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotoaPdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekra.

Ceeroauog.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopia mo paccessHuo 0 -4acTHII.
[Lmanerapnas moxens aroma. Ilocrynmarel bopa. M3mydyeHune w moriomeHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI 3HEPrMM Ha Apyroil. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbiTa Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmronenne nuHedvaTbIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Hab6mronenue nmuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIO0KHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHuto cocraBa paiioakKTUBHOTO
u3nyuenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BnusHue
PaJOaKTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mogens siapa I'eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3HM HYKJIOHOB B sifipe. Snepubie cuibl. JledexT macchl spa.

Snepneie peakunu. [lenenue u cuHTes Anep.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TMEPCIEKTUBBI
AJIEPHOM SHEPrETUKH. DKOJIOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3auMOieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
BuiibcoHa, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CY€TYrK MOHU3UPYIOLINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUM. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMUM.

Bun 3B&nnoro neba. Co3Be3nus, spkue 3BE3NbI, IUIAHETHI, MX BHUAUMOE
JBUYKEHUE.

CousiHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CosiHua u 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kilacc —
CBETUMOCTBY». 3BE3[bl TJABHOM IIOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe CcTpoeHue



3B€311. COBpEeMEHHBIE MPECTABICHUSI O MPOUCXOKIAECHUU U 3Boonu CoJHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CoyiHIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab606ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEBEPHOro MOJyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B teneckon Jlynsl, utanet, Mieunoro I1ytu.

O0o0marnee NOBTOpPeHue

Pons ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M 9TUYECKOM chepax AeSITEIHbHOCTH YeJI0OBEKA, POJIb K MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW Hay4yHOU KapTHHE MUPA, poJib (PU3NUECKON TeOpUuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OO0MEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOruH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
OTpeIeJICHHE TUIOMAIN TIIIOCKUX Uryp u o0béma Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUXEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIN3.



leoepagusi; MarHUTHBIE TONIOCA 3€MJIM, 3alie)KH MAarHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEICKAa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpONEpenad, T€HEpaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS I€4b, pajap, PaJAUONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUSI Y4eOHOro npeamera «Pru3nuka» JAOIKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
c(OpPMUPOBAHHON BHYTPEHHEW MO3MLIMEN JIMYHOCTH, CHCTEMOMl LEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXKICHMI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSAM POCCUHUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA U ONBITA ACATEIBHOCTH B MPOLECCE PEaTu3allMi OCHOBHBIX HAIPABICHUN
BOCIIMTATEIbHOU JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULHUOHHBIX  OOLICYETIOBEUECKUX TI'YMAaHUCTHYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QyHKIHSAMU U Ha3HAYEHHEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM IPaXKIAHCKON ACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSIM
POCCHUICKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PEHICHMS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEeATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsi SCTETUKY HAy4YHOI'O TBOPYECTBA,
npUcyIlIero (pu3sn4eckon Hayke;

5) TPy10BOT0 BOCIIMTAHMS:



UHTEPEC K pa3NuyHbiM cdepaMm npodeccruoHaNIbHON NeATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieii mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTH
(U3KMKHN Ha OPOTSKEHUU BCEH KU3HU;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie HA OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH JKOJOTMYECKOM HAaIpaBICHHOCTU Ha
OCHOBE UMEIONINXCS 3HaHUH O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO 1€ATEIbHOCTD
VHIUBUYyAJILHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyalIH3UpPOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,;
BBISIBJISAITH  3AKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU ITOHATHUSMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HaBBIKAMU Y4eOHO-MCCIEA0BATEIBCKON U MPOEKTHOUN AESITENbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMUCKY
METOJIOB peuIeHHs 3aAad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B TIO3HAHUS;

BIAJETh BUAAMHU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTallY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M W AaKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIYMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEPKICHHIA, 3a71aBaTh apaMEeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

CTaBUTh U (OpMyIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIJIeTh HABBIKAMM TOJY4YeHUs HMHPOpPMauu (PU3MUECKOTO COACpNKAHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh IIOUCK, aHaJM3,
CHUCTeMATHU3alMI0 W HHTEpHpeTanuio HHGOpMALMU Pa3IUYHBIX BUAOB U (HopM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTOJb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a71a4 C COOII0ACHUEM TPEOOBaHNN SPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0€30ITaCHOCTH;

cO3/1aBaTh TEKCThl (PU3UUYECKOTO COJAEP)KaHUS B PA3IUYHBIX Qopmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIUU U LIEJIEBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeliCTBHUS:
OCYIIECTBIISITH 00IIIeHNEe HA YPOKax (U3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIWUKTHBIX CHUTyallud W CMsT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHsI C HWCIIOIh30BaHHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poiu C y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3ylbTaThl
COBMECTHOH paboTHI;

OIICHMBAThH KaYECTBO CBOETO BKJI/Ia M KAXKIOTO YIACTHUKA KOMAaHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WIMU HOBHU3HBI,
OPUTHHAIILHOCTH, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM MU aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKON padOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUN;

JeNaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABATENbHOM  pediiekcMH  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIOJIBb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYyalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3e pe3yJbTaTOB
JIeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTmKeHUs TNYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
bu3uKke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH WHTEJICKT, MIPEATOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON c(epsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATH HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEIHOE TBUKCHUE,
CBOOOJIHOE TMAJICHHUE TEJ, IBIKCHHE 1O OKPY)KHOCTH, WHEPIUS, B3aUMOJICHCTBHE
Ten, auddy3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHE XKHUAKOCTEH M TBEPABIX Te,
u3MeHeHne o0bEMa Tesl MpU HarpeBaHMU (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE,
UCMapeHne, KOHJEHCAlMs, IUIaBJICHHE, KPHUCTAJUIM3alMsl, KHUIIEHUE, BIAXKHOCTb
BO3/yXa, TOBBIIICHNE JABJICHUS ra3a NMpPU €ro HarpeBaHUHM B 3aKPHITOM COCYIE,
CBSI3b MEXIY IapaMeTpaMHu COCTOSHHSA ra3a B M30Ipolieccax, dJIeKTPU3aus Tell,
B3aMMOJICHCTBHE 3aPs/I0B;

OTMCHIBATH MEXAaHUYECKOE JBUIKECHUE, HCIIONIb3YS (U3UUYECKHUE BEIUYHHBI:
KOOpJAMHATa, IMyTh, NEpeMeIlleHUue, CKOPOCTb, YCKOpEHHe, Macca Teja, CHIIa,
UMITYJIBC Tella, KHHETUYEeCKasl SHEPTHsl, TOTCHIMAbHAS JHEPTHs, MEXaHU4YeCKas
paboTa, MeXaHWYecKass MOIIHOCTh;, IPH OINWCAHWH TIPABUIBHO TPAKTOBAThH
(¢u3nUeCKUil CMBICIT HCIIOJIB3YEMbIX BEIMYUH, MX OOO3HAYeHHS M EIUHMULIBI,
HaXoIUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTHMHU
BEJIMYMHAMU;

OINKCHIBATh WM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (M3MYECKHE BEIUYMHBL: JABJICHUE Ta3za, TeMIeparypa, CpeaHss
KAHETHYECKasi SHEPIUs XaOTUYECKOTO JIBUKEHMS MOJEKYJ, CpEeAHEKBaIpaTuYHas
CKOpPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSAS JHEprusi, padora rasa,
KOO(QQHUIMEHT TOJE3HOTO JEHCTBHSI TEIJIOBOTO JBUTATEINS; TPU OIHCAHUH
NPaBUIbHO TPAKTOBaTh (DU3WYECKHIA CMBICI HCIONB3yeMbBIX BEIUYHMH, WX
o0O3HaueHWs] W EAMHULBI, HAXOAUTH (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(Gu3nUeCKyI0 BEJIMYMHY C APYTUMH BETUUHNHAM;

OTMCHIBATH N3YUYEHHBIE AIIEKTPUUECKUE CBOMCTBA BEILIECTBA U IEKTPHUUECKUE
sIBIICHUSI (TIPOIIECCHI), UCTIONB3Ysl (PM3UYECKHUE BEIUYMHBL: DIICKTPUUYSCKUHA 3apsil,
AIIEKTPHUYECKOE T0JIE, HAMPSHKEHHOCTH OIS, TIOTEHIINAN, PA3HOCTh TOTEHIIHAJIOB;
Opy ONUCAaHUM MPABUIBHO TPAKTOBaTh (DU3UYECKUH CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHMs] W EAWHUIIB; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE
JTaHHYIO (U3UYECKYIO BEIIMYMHY C APYTUMH BEITUINHAMM,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIONB3Ys (pru3muecKue
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpaHEHHMsI MEXaHMYECKOW »JHEepruM, 3aKOH COXpaHEHHs HMITyJIbCa,
OPUHIUI CYNEPHO3ULIUU CHJI, TPUHLMI PABHONPABUS HHEPIMAIBHBIX CHUCTEM
0TCYETa, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEH KMHETHYECKOW DHEPTUU TEIJIOBOTO JBUKCHUS MOJEKYI C
a0CONMIOTHON TeMIepaTypou, MEPBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiaa, 3akoH KysoHa, mpu 53ToM pa3inuyaTth CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAa)KEHHE M yCIOBUS (TPaHMLIBI,
o0jacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOTO MCIOJB30BaHUS B MOBCETHEBHOM
KU3HU,

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynrpoBath nmpobiaeMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIINPOBATH
BBIBOJIBL;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HMUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PHU3NYECKUMHU  BEJIMYMHAMH  C
UCIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpPOBATH PE3YNIHTATHI MOJTYYEHHOM 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabNIuI ¥ TpauKOB, I€7aTh BHIBOABI MO PE3yIbTaTaM UCCIEA0BAHUS;

coOmro1aTh mpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINU3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAuMbIe i €€ pEelIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKON BEIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
busnueckue SIBICHUS;

UCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMAIIOHHbIE
TEXHOJOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALIMA U TPECTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOM M3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATD MOIydaeMyto HHPOPMAIHUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B TOBCEAHEBHOM JKU3HU IS
obecrnieyeHrss 0€30MaCHOCTH IMPU OOpAIICHUU C MPUOOpaMU W TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MOBECHUS B OKPY>KaIOIIEH Cpejie;



paboTaTh B TpyHme C BBHIMOJHEHHUEM pAa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIe Pe3yJIbTaThl HA 06A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (HU3MKu B (HopMHpPOBAHUH
COBPEMEHHOM HayyHOM KapTHHbBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKU WU
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTHU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIM JIEKTPUUECKUH 3apsJ, JIyd CBETa, TOUCUYHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpHU pEUIeHUU (PU3NYECKHUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOWM (DPU3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHIAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETA, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepeniys, audpakuus W TOMApPU3ALMUS  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuii 3Phext (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUUECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yys (U3NYECKUE BEITUUYHHBL:
AIIEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AIIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsil M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsSHUE U
OTITHYECKasi CHWJIa JIMH3BI, TIPH OMHCAHWUHU TPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUUUHY C IPYTUMH BETUUMHAMU;

OMKUCHIBaTh M3YyUYCHHbIC KBAHTOBBIC SIBJIEHUS U TIPOLECCHI, HCIOIb3YS
dbu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPHUO MOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX S7Iep, MpPH OINHUCAHWU MPABHIBHO TPAKTOBAaTh (UIMUECKUN CMBICIT
UCIIONb3YEMBIX BEIWYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEIUYHMHAMU,
BBIYUCIIATH 3HAUCHNE (PU3HUECKON BEIIMYUHBL;

aHAIIM3UPOBATh (PU3UYECKHE MPOILECCHl U SBICHUS, UCIONB3Ys (hHU3HUECKHE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJEI0BATENILHOTO U MapaieIbHOTO
COCIMHEHNs NPOBOAHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH 3IEKTPOMAarHUTHOU
WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEHHWE ODWHIITEHHa ms (oTodddekra,
3aKOH COXpaHEHWsI SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHs MacCOBOrO 4Mcia, mocTynatel bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, pu 3TOM pa3inydaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE U YCIOBHS (TPAaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OTIpeIeIIATh HaIlpaBJIEHWE BEKTOPa MHAYKLIUNA MarHUTHOTO TOJIS MPOBOIHUKA
C TOKOM, cJibl AMriepa u cuiibl JIopenna;

CTPOUTh M ONHCHIBATh H300paKeHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBITIOJHATh DKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUN W
IPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHUN: TpPU HTOM
dbopmynrpoBaTh npobiaeMy/3anady v TUIOTE3y Y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHMs, TPOBOANUTH OIBIT U (OPMYINPOBATH
BBIBO/IBI,

OCYIIECTBIISATh MPSMBIC U KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYMH C UCTIOJIB30BaHUEM TIPSIMBIX
U3MEPEHHI: TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTaThI
MOJyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIWYUH B BUAE TaOIHIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIECIOBAHUS;

coOmro1aTh mpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENhCKOM W MPOSKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PM3UUECKHE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJa4u
BbIOMpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3NYECKHE BETUYMHBI M (POPMYIIHI,
HEOOXOoauMBbIC NIl €€ PElICHHUs, MPOBOIUTH PacuéThl M OIICHUBATHh PEaTbHOCTH
MOJy4EHHOTO 3HAUY€HHUs (PU3HUECKON BEITUYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpPOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTUH [UJISl TIOMCKA, CTPYKTYPUPOBAHMs, UHTEPIPETALUN U IIPEICTABICHUSA
yu4eOHOW W HAy4YHO-TIOMYJAPHOM WH(GOPMALMU, TOIYYCHHOW W3 PpPa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATD MOIydaeMyt0 HHPOPMAIIHUIO;

OOBACHATh MPUHLIMIBI JEHUCTBUS MAIllMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MaCHOr0 MCHOJIb30BAaHUS B OBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHnss 0€30MacHOCTH MpU OOpallleHnu C MpudopaMu M TEXHHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3e/ioB U TeM ungppoBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMMblI Bcero o0pa3oBare/ibHbIe
padoTsbI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O ITO3HAHUS 2 bubmmorexa LOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmorekxa [JOK
21 Kurematitia > https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
23 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bu6nuorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOANHAMHKI1 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEUIECTBA. 5 bu6nuorexa [JOK
' dazoBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro o pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [IOK

4.1 DeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 5IeKTpUYECKHil TOK. TOKH B 12 bubnmoreka [JOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro o pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM ungppoBbIe
Ne i/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMMblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpoOMarHuTHas 1 ) 3 bubnmorexa [JOK
' VHYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4yecKkue U AIEKTPOMarHuTHbIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
27 MexaHnuyeckue U 3J€KTPOMarHuTHbBIE 5 | bubnmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [IOK
23 O 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Paznen 3. OCHOBBI CIIEIIUAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieIIMaIbHOM TEOPUH 4 ) bubnmoreka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 Bubmorexa HOK

https://m.edsoo.ru/7f41c97c¢




bubmuoreka [IOK

4.2 C 4
Tpoete atoma https://m.edsoo.ru/7f41c97¢
but6mmorekxa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c¢97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o0611aro1iee MOBTOPEHNE 4 ngﬁ;ﬁfgggﬁg 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o IpuUpoJe.
1 Hayunsie MeT(})IK bl HOII:H:HI/ISI 1 bubmorexa HOK
T A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIer0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHpPOBaHUH COBPEMEHHOMN | bubnnorexa HOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe OBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bubmuorexa [JOK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHE

4 PaBHOMEpHOE NpIMONIMHENHOE | bubmuoreka [IOK
JIBYKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBI>KCHUE https://m.edsoo.ru/ff0c372¢

6 CBobomHoe majienne. Y CKopeHue | bubnuorexa [JOK
CcBOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

. bubmuoreka [JOK

7 JIBr>keHre MaTepraibHON TOUYKH 10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada




HpI/IHI_II/IH OTHOCHUTCJIBHOCTHU

Kunernueckas sHeprus

Bbubmmoreka [IOK
8 lNanunes. MuepunaibHbIE CUCTEMBI
N https://m.edsoo.ru/ff0c3be8
otcuera. [1epBbiit 3akoH HeroToHa
Macca tena. Cuina. [lpunnun
9 Cynepno3uiuu cuil. Bropoi 3akoH bubmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
HbroTona A MarepuaibHOM TOUKU

10 Tpetnii 3akoH HeroToHa miist bubnnorexa HOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUpHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpunment

13 TpeHus. Cuiia COnpOTUBIICHUS TTPU bubnnorexa HOK
JBYOKCHUU TeJla B )KMJIKOCTH HIIHA https://m.edsoo.ru/ff0c3{f76
rase
[TocTynarensHOE U BpalaTeibHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO bubnnorexa HOK
tena. MoMeHT cuiibl. [lnedo cuiisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPIOTO TeJIA
Nmnynbc maTepuaabHOU TOYKH,

15 CHCTEMbI MaTEPUAJTIbHBIX TOYECK. bubnnorexa [HOK
NmMnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE

16 Pabora 1 MOIIHOCTH CHIIBI. Bbu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502




MatepHaabHOH TOUKH. Teopema 00
V3MEHCHUH KHHETHYECKON SHEPTHH

17

[TorennmansHas 3HEPTHSL.
[ToTenumanpHas 3HEPrUst ynpyro
1e(OpMHUPOBAHHON MPY>KUHBL.
[loTenunanpHas 3HEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIN

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HEeMOTeHIMaIbHbIe CHIIbL. CBSI3b
paboThI HEMTOTEHIIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUr

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

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI
C UI3MCHEHHEM MEXaHHUUYECKOM
SHEPTHH Tella Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO JKT'yTay

20

KonTtponpHas pabota o teme
«Kunemaruka. /[nnamuka. 3aKoHbI
COXPAHECHUS B MEXaHHUKE)

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep IBUKEHUS U
B3aMMO/ICVCTBUSI YaCTUL] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

Macca monekyin. Konnuecto
BemectBa. [locrosHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa
u e€ usmepenue. Illkana remneparyp
Ilenbcus

25

Uneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CcpeaHel KHHETUYECKON SHEPTUHU
JBUKEHHS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbIe 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXY IapameTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

29

M3omporieccsl B UCaIbHOM rase u
uX rpaduyueckoe npeacTaBicHue

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

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
criocoOsl e€ n3meHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrusl OTHOATOMHOTI'O HIE€AIBHOIO
rasa

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupae! Terionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenbHast TENI0EMKOCTD BEIECTBA.
KonudecTBO TEII0THI IpH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terutonepenave. AanadbaTHbIA
nporiecc

IIepBblil 3aKOH TEPMOAUHAMUKY U

bu6mmoreka [IOK

33
€ro IIpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
Heob6partumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa LOK
PHPOJE. BTOp https://m.edsoo.ru/f0c6230
TEPMOJUHAMUKHU
35 [Tpunmun nevicrBust u KI1/L Bbubnmmoreka [JOK
TETJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT[{
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIIOPHEPTETUKHU
O06o6marmuii ypok
38 «MOJI]:K JII: Has};p ¢u3uka. OCHOBBI buommorexa OK
yAp ' https://m.edso0.ru/ff0c6938
TEPMOINHAMUKI
KonTtponbHas pabota o Teme
39 «MonekynsipHas ¢puznka. OCHOBBI bubmmorera LOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBanre U KOHICHCAITHS. bubnnorexa HOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCHUTEJIbHAS
41 BJIQXKHOCTh BO3Ayxa. HacellieHHbIN buommorexa HOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
aMmopdHbie Tena. AHU3OTPOIIHS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTaIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510




IImaBnenue u KpucTajuiu3anus.

43 VY nenpHas TEII0TA IUIABICHUS buGnnorexa LIOK
A ) https://m.edso00.ru/ff0c6708
CyOnumarus
Bbubnmmoreka [IOK
44 YpaBHEeHHE TEIIOBOroO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tel. JNeKTPUIECKU
45 3aps. JIBa BUIa SJIEKTPUIECKUX bubmorexa HOK
P A P https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOoAHUKH, JUAIEKTPUKU U
46 H(f)ﬂ OBOJHUKU 3aK(I))H bubmmorexa LIOK
YHpOBOA ) https://m.edsoo.ru/ff0c6bec
COXpaHEHHUs IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3apan0B. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUUSCKUHA bubmorexa LOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsk€HHOCTB AIEKTPUIECKOTO
43 nosst. [IpuHImMn cynepno3unuu bubnnorexa HOK
ANIEKTPUYECKUX NoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH
Pabota cui 37eKTpoCTaTHIeCKOTO
49 nois. [lorennuan. PasHocTh bubnnorexa LIOK
) fat. https://m.edsoo.ru/ff0c6f00
[IOTEHIMATIOB
ITpoBOHUKY U JUIAEKTPUKU B
50 C-)JIpeKT OCTaTUYECKOM nonIe buGnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. b K
51 OnekrpoéMkocTb. Konnencarop nommorexa [10

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATopa. JHeprus
3apsHKEHHOT0 KOHEHCaTopa

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

53

JlaGoparopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOTUPOBAJILHOTO
arnrmapara, CTpyMHOro IIpUHTEpA.
DnekTpocTaTHUecKasl 3allnTa.
3azemiieHHe HIIEKTPONprUOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MTocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTUHEHUE
npoBOAHKUKOB. JlaboparopHas
pabora «3ydeHne cMeaHHOTO
COCIMHEHUS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

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

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

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

59

DIIeKTpOHHAs MPOBOUMOCTD
TBEPJBIX METAJIOB. 3aBUCUMOCTh




CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DIIEKTPUUYECKHI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 Y TIPUMECHAs MPOBOJIUMOCTb. bubnnorexa HOK
CBolicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOoAHUKOBBIE TPUOOPEI
DJIEKTPUUYECKUH TOK B pacTBOpax v

& pacIuiaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DJIEKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbubmmoreka [IOK
HECAMOCTOSITEILHBIN pa3ps/l. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o6marmuii ypok bubnmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paboTta mo Teme

66 «Qnekrpocraruka. [locTosHHbII bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»

67 PezepBnbliil ypok. KonTposbHas bubnnorexa HOK

pabora o Teme "DIeKTpoIuHaMHKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHbIit ypok. O0oO0marommii

ypok 1o TeMam 10 kitacca

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KJIACC

Kosun4yecTBo 4yacoB JIeKTPOHHbIE
(1]
JIE-I[ Tewa ypoka Bcero Koutpoapupie  IMpaxruteckue i[:;:eﬂl/lﬂ :gg)al;zz:feﬂbﬂme
padoThI padoThI pecypen
[TocTosTHHBIE MarHUTHI M KX

1 B3auMoJchcTBHE. MarHUTHOE II0JIE. 1 but6mmoreka [JOK
BekTop MarHuTHOM MHIAYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHAYKIHAH
MarnuTHO€e 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuorexa [JOK
BzaumopeiicTBre NpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MaFHI/II)THOIIjO noiﬂ KaTyHIKI/Iy: 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleicTBue MarHUTHOTO TOJISI Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaboparopHas paboTa | | bubnmoreka [JOK
«Hccnenosanne nericTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM)

JleicTBME MarHUTHOTO TOJISI Ha

5 JBIKYIIYIOCS 3apPSKEHHYIO | bubnmoreka [JOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DJIeKTPOMarHUTHasE MHYKIH. |

IToTok BEekTOpa MAarHUTHOM




uHaykuuu. J/1C nnaykunu. 3akoH
JIEKTPOMAarHUTHOM MHTyKIINU
®dapanes

JlaboparopHnas paboTa
«HccnenoBanme SIBJICHUS
3JIEKTPOMArHUTHOU MHTYKLIUK

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

NHnykTMBHOCTD. SIBIICHUE
camounaykiuu. J/1C
CaMOMHIYKIMU. DHEPrus
MarHUTHOTO TOJIS KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE TOJIe

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuYeckre yCTpomcTBa U X
MMPUMCHCHHUC: TOCTOAHHBIC MAalrHUTHI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHUII,
UHAYKIIMOHHAS TeYb

10

Ob6o06maromuit ypok «MarautHoe
noJie. DIEeKTpOMarHuTHas
VHTKIIUSD)

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHast pabota 1mo Teme
«MarsuTtHoe nozJe.
DNeKTpOMAarHUTHAS] WHTYKITHSI

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXAHUYECKHE
KoJjebanus. ['apmoHuvecKue
KoJieOaHus. Y paBHEHUE
TapMOHUYECKHX KOoIeOaHuH.
[IpeBpatienue sHepruu

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




13

JlaboparopHas paboTa
«MccnemoBanue 3aBUCHMOCTH
Heproia MajibIX KoJieOaHui Tpy3a Ha
HHUTH OT JUTHHBI HATH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUS B UAE€aIbHOM
KOJIe0aTeIIBHOM KOHTYpE. AHAIOTHS
MEXTY MEXaHUICCKHUMH H
AIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B UIeaTbHOM
KOJIe0aTeIbHOM KOHTYpE

bubmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxarIKUX
KosieOaHusx. BoiHyX1eHHbIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIC KOJICOaHUs

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

17

IIepeMeHHBIH TOK.
CuHyconanbHbII NEpEMEHHBIN TOK.
MoI1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIONIEE
3HAYEHUE CUJIbI TOKA W HAIPSIKEHUS

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

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F€HEpaTopa NEPEMEHHOT0
TOKa, JINHUH AJIeKTpornepeaady

DKOJIOTUYECKUE PUCKH IIPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynsTypa ncnonb3oBanust
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHU
MexaHnnyeckue BOJHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 I():KoppOCprpaCHpOCTpaII){eHI/ISI u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JnHa BosHbL. [lonepeunsie u
MPOJOJIBLHBIE BOJIHbI

” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bu6nuorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [lkama Bubmorexa HOK

https://m.edsoo.ru/ff0ccfe0

3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U

24 TeneBuaeHus. Pa3zButue cpeacTs
cBs13U. Pagnosioxkamnus

)5 KonTtponbhas padora «Konebanus u bu6muotexa [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE

%6 CBETa B OJJHOPOJHOM CpeIE. bu6nuorexa [JOK

Toueunslii HICTOUHUK cBeTa. JIyd
CBeTa

https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBeTa. 3aKOHbI

bubmuoreka [IOK

27 OTPDHEHHA C\]?eTa' Hoctpoetne https://m.edsoo.ru/ff0cd4e0
N300paXeHH B IMJIOCKOM 3epKajie
IIpenominenue ceera. IlonHoe

)3 BHYTpPEHHEE OTpa’KEHUE. bu6muotexa [JOK
[IpenenbHbIi yroa noJHOro https://m.edsoo.ru/ff0cd716
BHYTPEHHET0 OTPaKEHUS

29 JlaGopatopnas pabora «3mepenue bu6nuoreka [IOK
IOKa3aTelId IPEeIOMIICHUA CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenne n300pakeHnit

30 B JIuH3e. DOpMyJia TOHKOH JIMH3BI. Bubmorexa HOK

https://m.edsoo.ru/ff0cddle

VBennueHue JTMH3bI
JlaGopaTtopHnast pabota

31 «Hccnenosanue cBONUCTB
HN300paXKCHUH B JIMH3AX
Hucnepcus ceeta. ClI0KHBIN COCTaB

0 6emnoro csera. Lser. Jlaboparopnas
pabota «Habmronenue aucnepcuu
CBETa»

1 WnTepdepennus cera. Judpakuums bu6nuoreka [IOK
cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6nuorexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtruueckne mpuOOpHl U YCTPOMCTBA

35 Y yCIIOBUS UX O€30IacCHOTO
IPUMEHEHUS

36 I'panu1bl MpUMEHUMOCTH bu6muotexa [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynaTel cenuaabHON TEOpUU

OTHOCHUTEIIbHOCTH
OTHOCUTEIBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [TOK
AAHOBP ) s https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIICHUE IJTUHBI
DHEPrus U UMITYJIbC
18 pENATUBUCTCKOM YacTulibl. CBA3b bu6nuorexa [JOK
MAacCChl C DJHEPrUEN U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KoHnTtponbHas pabota «OnrTuka.
39 OCHOBBI crielIUaNbHON TEOPUH bubamorexa [TOK
1 P https://m.edsoo.ru/ff0ct610
OTHOCUTEIIbHOCTH
40 ®otonbl. Popmyia [1naHka. bubnmoreka [JOK
DHeprusi 1 UMITyJIbC (poToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEN0BaHNE Eu6 ITOK
noInoTeKa
41 otoaddekra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHHE
42 OunHmreitHa i poroaddexra Brbmrorexa LIOK
. ' https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanunia» porosrddexra
Hasnenne ceera. OnbiTel I1. H.
43 Jlebenena. Xumuueckoe aercTBHE bubmmorexa [TOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYecKre yCTpoicTBa 1
44 MIPAKTUYECKOE IPUMEHEHHE:!

dboTosneMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/




Permenne 3agad mo remMe «JIEMEHTHI

bubmuoreka [IOK

# KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. OnbIThI

46 Pesepdopna o paccesiauro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas mojens aroma
but6mmoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznmyuenue u norsouieHue GOTOHOB

43 IIPH IIEPEXOJE aTOMa C OJTHOTO bu6nuoreka [IOK
YPOBHsI SHEprUU Ha Apyrou. Buuabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBbIe cBolicTBa yacTHll. BosHbI

49 ne bpoins. KopnyckynspHo- bu6nuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YEeHUE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bu6nuorexa [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3TyYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3ny4yeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anba-pacna. bubnmoreka [JOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-uznydyeHue

53 DHeprusi CBsSI3U HYKJIOHOB B SIZIpE. bubnmoreka [JOK

Snepublie peakuuu. A nepHbli

https://m.edsoo.ru/ff0d1356




peaktop. [IpobnemMbl, EpPCIeKTHBHI,
9KOJIOTUYECKHE aCTICKThI SIEPHOM
SHEPIreTUKU

54

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo1bl HAOMIOICHUS U
PErUCTpAaLNH 3JIEMEHTAPHBIX
yactull. Kpyrielid cron
«DyH1aMeHTAJIbHbIE
B3auMoOAeHCcTBUA. ENUHCTBO
(U3UYECKON KapTUHBI MUPa»

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

55

Bun 38é3nnoro Heba. Co3Be3nus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BuMoe aBrkenne. ConHevHas
cucreMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprum CosHua 1 3BE311

57

3BE3BI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IbI TTIABHOM
IIOCJIEI0BATEIbHOCTH. BHyTpEeHHEE
cTpoenue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosronny CoJIHIA U 3BE3T

58

Mieunsiii [1yre — Hama
T'amakTuka. IlomoxeHne U IBHKEHHUE
Connna B I'anaktuke. ['agakTuku.
UYéEpHble AbIPHI B sAPaxX TAIAKTUK

59

Bcenennas. PazOeranue rajgakTuk.
Teopus bosboro B3peIBa.




PenukroBoe uznyueHue.
MeraranakTuka

60

Hepermennsie npo0iaembl
aCTPOHOMHH

61

KoHnTtposbHas paboTa «2JIeMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKI»

62

Ob6o06maromuit ypok. Pois pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITHATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
gyeJoBeKa

63

O6o6maromuit ypok. Pois 1 Mmecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOU KapTHUHE
Mupa

64

Ob6o6maromuit ypok. Ponb
¢du3nueckoil Teopun B
(dbopMupOBaHNY MTPECTABICHUN O
(bU3UYECKON KapTHHE MUpPa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MHUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUI O IPUPOJIE

66

PesepBHBI ypok. MaruutHoe 1oue.
DNEeKTpOMarHuTHasE MHIYKIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOpUU 1
OTHOCHUTEIIBHOCTH
Pe3epuriii ypok. KBantoBas ¢u3uka.
68 3H€1\E€HTBI};.pCTpOHOMI/II/I u ! 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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