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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpOBHE CPEIHEro OOIIero
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mnpezacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHust yyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pasoBaresbHbIE IPOTPAMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MUpa oOy4daromuxcs 10—11 kimaccoB npu oOydeHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHsI, a TAKKe
YYUTHIBAET HEOOXOJUMOCTh peaM3aIliid MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
e U3ydeHusl PU3NKK Ha YpPOBHE CpPeAHEro o0Iero oopa3oBaHus, MIAHUPYEMbIC
pe3ynbTaThl  OCBOEHHUS Kypca (PHU3WMKH: JIMYHOCTHBIE, METaNpPEIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaMm o0yueHusl.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHWM  OMNpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHI B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydyenue
(GbU3UKY BHOCUT OCHOBHOM BKJ1a/l B (hOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaroruxcsi, B (opMUpOBaHHME yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca Qpu3uKu 1J1sl ypOBHS CpEHETr0 00IIero 00pa30BaHus MOJIOKEH
psI uaeh, KOTOpPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3lieJioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesa eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mku
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABIsercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIHMana (PU3MUeCKOd HayKH, OCMBICICHHE CBA3H Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOJIEMaAMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpusuku mpeamnoiaraetT 3HakoMCTBO
C IMHUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYCCKUX MPUIIOKCHUM M3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHUS
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus ABISIOTCS (puznueckue Teopuu ((hopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOECHUSI (GU3HUECKON TeopuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IC, TPAHUIIAX MPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPexe
BCEro 3a CUET OpraHU3alldyd IKCIEPUMEHTATBHOU AESTENbHOCTH O00Yy4YaroIIUXCs.
J1st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke OObEIUHEHBI B OOLIMH CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Breigenenne B yKa3aHHOM TMepedyHe J1abOpaTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeILHOTO Mpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS U OCHalleHus kaOuHeTa (usuku. [Ipu
9TOM oOOecrmeunBaeTCsl OBNAJCHUE OOYYaIOIMMHUCS YMEHUSMH TPOBOJUTH
KOCBEHHBIC HM3MEPEHUS, HMCCICOBAHUS 3aBHCUMOCTEH (M3MYECKUX BEIUYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbosbiioe BHUMaHKE yAENSIeTCs PEIICHUIO paCUETHBIX U KaYEeCTBEHHBIX 3a/1au.
[Tpu 3TOM A1t pacu€THBIX 3a]a4 MPUOPUTETOM SIBIIIOTCS 33Ja4U C SBHO 3aJJaHHOU
¢u3nyecKol MOAENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHUs HA



0OBsICHEHHE MPOTEKaHUA (U3NYECKUX SBJIECHUH M MIPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM MJI1 CHUTyallMd IpPaKkTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B cooterctBum ¢ TpedoBanusimu GI'OC COO k MaTepHallbHO-TEXHUUYECKOMY
obecrniedyeHn0 y4eOHOTro mporecca 0a30BbIli ypOBEHb Kypca (PU3UMKKM Ha ypOBHE
CpeIHEro oOuero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCIOBHSIX IMPEAMETHOIO
KabuHeTa (U3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOIO KaOMHETa IMPEIMETOB
€CTECTBEHHO-HAY4YHOr0 1ukia. B kabuHeTe (U3NKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpYyJOBaHUE MJisi BBIMNOJIHEHHSI YKa3aHHBIX B Iporpamme IO
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (POPMHUPYETCSI B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTM U  o0ecnedyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIIOYEBBIX JEMOHCTpaIUil s
UCCIICIOBAaHMUSI ~ M3Yy4aeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopatopHoe 000OpyAOBaHHE [UJIsl YYEHWYECKUX MPAKTHUUECKUX padoT
(GopMupyeTcsi B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKThI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUICEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOPUIL.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHUE UX HHTEIUICEKTYalIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE INPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBaAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUs: OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMmHpoBaHHE YMEHHUH OOBICHATH SBICHUS C MCIOJIb30BAaHUEM
(u3nYEeCKUX 3HAHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

e (opMHpoOBaHHE MPEACTABICHUN O ponu (U3UKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHre 3TUX Lened 00ecreunBaeTCsl pelleHeM CIeAYIOUIMX 3a1ad B

IpoLecce U3yYeHUs Kypca (GU3UKHU Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

e TPHUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJICKYSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;



e (opmupoBaHue yMEHUI MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObSCHEHMs] (PU3NYECKUX SBICHUW B TPUPOJAE M JJs IPUHATHUS
MPaKTUYECKUX PEIICHU B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/aHHOM
dusznyeckoil Monemnblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3nanue GU3NUEeCKO MOJIENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIHH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTata;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb J1IabopaTOpPHBIX U
NPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JaeT BHIOOD
npoBeleHusT J1adopaTopHbIX paboOT M OMNBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

@usuka — Hayka O mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3KcriepuMeHTa v TEOPUU B MPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MogaenupoBanue ¢u3nyecKux SIBIEHUM M mporieccoB. HayuHble TMmoTesbl.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTAYECKOU AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE M3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CUCTEMBbI KOOPAHMHAT.
CrnoxeHue epeMeleHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MpsAMOJMHEWHOe nBkeHue. ['paduxu
3aBUCUMOCTH KOOPAWHAT, CKOpPOCTH, YCKOPEHHUs, IIYTH W NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHU.

KpuBosmHenHOE NBMKEHUE. [[BHoKEHHE MaTEPUATIBHON TOYKHU 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAsE CKOPOCTb.
[lepuon u yactora oOpanieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JIBUYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE IEPEIAUN.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEJIBbIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOUAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM IPU PAaBHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOMU )KUIKOCTH.

W3yuenune nBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 115t
MaTepruaIbHOU TOUKH. Tperuit 3akoH HproTOHA 111 MaTepUAIBbHBIX TOUEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectn. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbXKEeHUsI U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUKEHUU TEJIa B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHME MACC B3aMMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Y cioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

HccnenoBanue yClaOBUM pPAaBHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILLCHHUS.

Tema 3. 3akonbl COXpaHeHUA 6 MeXaHUKe

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpUAJIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITyJbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [ToTreHnmanbHas DHEprus yIpyro
nehopMUpOBaHHOM NPy )UHBL. [loTeHIIManbHas 3Heprusl Tena BOIM3HU MOBEPXHOCTU
3eMuIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEIOTCHIUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u paOOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Paspnen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHS U
B3aHMOJECUCTBUS YacTUIl BellecTBAa. MoAenu CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX Mozenel. Macca u
pa3mepsbl MoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpPUHM HACAbHOTO raza. AOCONIOTHas TeMIilepaTypa Kak Mepa
CpeaHEld KHWHETHYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanernpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe NpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbeIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mopaenb, nuIroCTpUpyronias IpupoAy JaBJIEHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoaunaMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiamuectBo temnoTsl U pabota. BHyTpenHsis
DHEpPrusl  OAHOATOMHOIO  HWJEAabHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KosuecTBo TEIIOTh NpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3akOHAa TEPMOAMHAMUKM K u3omponeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammuHax. KoahduUmmeHT moae3Horo
nevictBus TtemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpoOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JIBUraTesb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruu Tela MPH COBEPIICHHH PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM MOJA JAEWCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHune BHYTpEeHHEH SHEprun (TeMIiepaTyphbl) Tejla Mpy Terionepeaaye.

OmnbIT 10 a1MabaTHOMY PAaCUIMPEHUIO BO31yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanusa eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHmeHcamnus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCUTENIbHASL BIIAXKHOCTh BO31yxa. HacellieHHbI map. YaenpHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiasl. CoBpemeHHble MaTepuanbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHuUe TerIoBoro OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJYyUYCHUS] COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTHUHU.

Llemoncmpayuu

CBolicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu mnoHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHuns BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMoHCTpalust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHrie 0OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTPUIeCKUil 3aps. [[Ba Bu1a 3JIeKTpUIECKUX 3apsiA0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynmoHa. ToduedyHbI 3JIEKTPUUECKUAN 3apsil.
OnekTpudeckoe mnoje. Hanpsok€HHOCT  anekTpuueckoro mnoiid.  IIpuHuun



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro nojs. [lorenuuan. PazHocTs NOTEHIMAIOB.
[IpOBOIHUKM W AUABNEKTPUKU B BJIEKTPOCTATUUECKOM TMoJie. Jluanexrtpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOII,
IIEKTPOMETpP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzaumMopelicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKA.
Hcroynuku Toka. Cuia Toka. IIoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AEIbHOE COMPOTUBJIECHUE BEUIECTBA.
[TocenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 111 MOJHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAasi  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONIPOTHBJIEHUS METAILIOB OT TEMIIEpATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u IIPUMECHAs MIPOBOJIUMOCTh
noJIynpoBOoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMALMS. DICKTPOJIN3.



OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYNPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUaAIa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Habmonenue snexrposnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTMH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHW3MOB (BUbI TEIUIONEPEAayuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJKOCTEU U Ta30B,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAsh  JIUCCOLMALUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET WM JApPYrHe), IBUTaTeilb BHYTPEHHEIrO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJI€ HAaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBII MIPUHTED, ANEKTPOHArpPEBaTEIbHbBIC npuodOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTHLI. B3anMoaecTBIE MOCTOSHHBIX MArHUTOB. MarHutTHoe
roJie. BeKkTop MarHMTHOM MHAYKUUU. [[pUHIUIT CynIepno3uIii MAarHUTHBIX TOJIEH.
Jluanum MaruuTHOM wuWHAyKIMU. KapThHa JUHWUNA MArHUTHOM HWHIYKUUAMW TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarautHOE 1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JBUKeHHE 3apsyKEeHHON YacTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

Buxpepoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS MTOCTYIIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIKYIIAs  Ccujia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYLIKH C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIeOaHMS.
["apmonnueckue xonebanus. Ilepuox, wacrora, amrmummtyaa u Qaza KojeOaHU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKuii MasTHUK. Y PAaBHEHHE I'apMOHUYECKHX
koseOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSIX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHType. AHANOrus MeEXAy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHUIIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUH JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabGmnronenue pesonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOpa, KaTYyILK! U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

MexaHndeckrue BOJHBI, YCIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepedHble YW TPOJOIBHBIE BOJIHBI.
WnuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOISpU3anus, JUPPaAKIIS,
unTepdepenius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[IIxkana 37€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmronenue orpakeHus: U NpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
YaCTOTON KOJeOaHMIA.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1upakus, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHusa. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

HMucnepcust cBera. CiioXHbIN cocTaB 0eoro ceerta. Llger.

Cobuparomnire 1 paccerBarolye TuH3bl. ToHkas TuH3a. DoKycHOe paccTosiHUEe
U ONTUYECKasi CHiia TOHKOW JUH3BL [locTpoeHue n3obpaxeHuii B coOMparomux u
pacceuBaromux JuH3ax. PopMysa TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM IMAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA almapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacHpOCTPaHEHNE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepennmm cpera.

Ha6mronenue nudpaxium ceera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

HaOmronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.



HccnenoBanre CBONCTB M300pakeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIbHOCTH
['paHnLIBI TPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl ciennanibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIINI OTHOCUTEIbHOCTH DUHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAIlCHUE
JUTVHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITOKOA1.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmol K6AHM OO ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJbC (POTOHA.
OTtkpeiThe U uccaegoBanue ¢poroddpdexra. OnpiThl A. I'. CTosieToBa. 3aKOHBI

dboroaddexra. YpaBuenue DuHITeHA 1711 doTodPdexta. «KpacHas rpanuiiay
dboTtorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexTa.

CBeToauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynmatel bopa. M3nmydenue wu moriomieHue
(GOTOHOB MpU MEepexoje aToMa C OAHOrO YPOBHS SHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
Jyalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomol

HaOmronenue muHeRYaToOro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTpPOeHHs siapa. OTKpbITHE
panuoaktuBHOCTH. OnbITh Pe3epdopaa o onpeaeneHnto cocraBa paguoakTUBHOTO
m3nydennsi.  CBoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaaMOAaKTUBHOCTU HA KUBBIE OPraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M3otormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpobnemMbl M TEPCHIEKTUBHI
SIEPHOUN SHEPTeTUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON SJHEPTETUKU.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMOAeicTBI. EqMHCTBO (pr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sigepHblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BUAMMOE
JBUKEHUE.

ConuHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3/] TJIABHOM IMOCIEIOBATEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUN U 3Boronuu CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CosiHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
rajgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeuKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpE/eNIeHUs MOJI0KEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11sd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/bI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku U acTpoOHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMUYECKOM,
COIMAIbHOM M 3TUYECKOM cdepax AesITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHUU B COBPEMEHHOW HAYYHON KapTHHE MHUPA, POJIb (PU3NUECKON TEOPUH B
(dbopMUpOBaHUY MPEACTABICHUIN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKOM
KapTUHBI MHUpa B O0mIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUN, NPU3HAKK TMOJ0OUS TPEYroJIbHUKOB,
orpeziesieHue IOIAIH IIIOCKUX (puryp u oobéma te.

buonoeus: snektpuueckue SBICHUS B SKUBOW Mpupoje, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUSA B KUBOW MPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00PA30BaHUS KPUCTANIMYECKON PEIIETKU, CIIEKTPATbHBIA aHAIIN3.



l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUIHOHHASA II€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
obOpasoBanus (6a30BbIN YPOBEHB) OJDKHO OOECIEYUTH TOCTHKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenmera «Du3ukay TOIHKHBI
OTpaXkaTb TOTOBHOCTH M CIIOCOOHOCTh OOYy4YalOIMMXCA PYKOBOICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaiM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATEIHHOU IESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEHICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
($U3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAHUE TJI00aTBLHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCSI 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOU JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs! GU3HKHU OCYIIECTBISITh MPOEKTHYIO U UCCIIEOBATENBCKYIO IS TEIbHOCTD
WHJMBUAYAJIHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornyeckue JeicTBHA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bu3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUYETOM aHAIM3a WMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM NESITEILHOCTH;
KOOPJIMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBUSAX PEATbLHOTO, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
duznyeckoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTU
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOIOB pELIeHHUs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IUyHbIX
METOJIOB IMO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IIPH CO3AaHUN YUEOHBIX MPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOJUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MHGOPMAIUU (PU3NUECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3INYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3aja4 ¢ coO0eHreM TpeOOBaHU H)PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHsl, MPaBOBbIX U JTUYECKMX HOPM, HOpPM HH(POPMAIMOHHOI
0e30I1aCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUpAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHIH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yieOHbIe 1eiCTBHA:
OCYILECTBIIATH OOIIEHHE Ha ypOKaxX (PU3HKH U BO BHE-YPOUHOH JIESTEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallud W  CMsr4artb
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh ILEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenath pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OIIEHMBATh KaY€CTBO CBOETO BKJI/1a M KaXKJOr0 YYaCTHUKA KOMaH/IbI B OOIIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh MWJAEH C TO3ULUHUA HOBH3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENbHOCTh B 00JIACTH
GU3MKM U acCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3a/a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMUA B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI PeIIEKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pELICHMUS;



yMETh OILIGHWBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATh DPELICHHS IO HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYTHX IIpH aHalu3e pe3yabTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOWHCTBA,

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHalu3e pe3yabTaToB
NesITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKH.

B nporiecce mocTrKeHHs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI TI0
¢uszuke Ui ypoBHSA CpeaHero oOmero oOpa3oBaHHs Yy  00yYarommxcs
COBEPILIEHCTBYETCS HMOLMOHAJIBHBIHI MHTEJUIEKT, HpeAroararomuii
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATH CBOE SMOIMOHAILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHs COOCTBEHHOIN AMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAThCA K
AMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTHKCHUIO LS U
ycliexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATh HMCXOIS W3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TIOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHHA OOIICHHS, CHOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISITh MHTEPEC U pa3periaTh KOHPIUKTHL.

INPEIMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepualibHas TOYKa, MHEpLIHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJO,
WJICaJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHUE,
CBOOOJHOE TaJICHUE TeJl, IBMKEHUE TI0 OKPYKHOCTH, MHEPIIHS, B3aHMMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Te,
U3MEeHEeHHEe O00BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHHWH), TEIJIOBOEC PAaBHOBECHE,
VClapeHne, KOHJECHCALMs, IUIABJICHHE, KPUCTAJUIM3ALUs, KUIICHUE, BJIAXHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro Harp€BaHWU B 3aKPBITOM COCY]E,
CBSI3b MEXJY MapaMeTpaMHu COCTOSIHUS ra3a B U30Ipoleccax, AIEKTpU3AuUs Ted,
B3aMMO/JICHCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHUYECKOE NBIDKCHHE, WCIONL3Yys (DU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPTUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3NYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyd (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETHYECKAsl YHEPIrUsl XaOTUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICIT HCIHOJIB3YEMbIX BEIWMYHH, HX
0003HaUEGHUS W EIUHUIBI, HAXOAUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MTOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs MEXAHWYECKOM DHHEPruU, 3aKOH COXPAHCHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHIUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUYKEHUS MOJICKYJI C
a0COJIIOTHON TeMIEepaTypoi, MEePBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W YCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSATH OCHOBHBIE IPUHITUIIBI ICHCTBHUS MAITNH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTrh YCIOBHs UX 0€30IaCHOTO MCIOJIb30BaHUS B MIOBCETHEBHOM
KU3HU;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU, TMPU HTOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMs, TPOBOAUTH OIBIT U (OPMYINPOBATH
BBIBO/IBI,

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATH YCTaHOBKY,
(GuKCHpOBATh PE3yIbTAThI MOJYUEHHON 3aBUCUMOCTH (PU3UYECKUX BETUYMH B BUJIE
TabNuUIl U TpaduKOB, IeJaTh BEIBOIBI IO PEe3yabTaTaM HCCICAOBAHNUS;

coOrofaTh MpaBmiia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIhCKOM W MPOSKTHOM
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (PM3UUECKHE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4n
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOuMbIe 17151 €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3HUUECKON BEIIMYUHBL

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PACCYXICHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYPUPOBAaHUS, WHTEPIIPETAIUA W TIPEICTABICHUS
yu4eOHOW W HAYYHO-TIONMYJIAPHOW WH(GOpMAIlMK, TOIYYCHHOH W3 Pa3IuYHbBIX
UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOTyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHUM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B TOBCEIHEBHOM JKU3HU IJIS
oOecrieueHuss 0€30MacCHOCTH MpU OOpallleHUu C MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpynIe C BbBIIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBACMON MTPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y O0YYaIOIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOpMHpPOBAHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKOW NESITEIBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUUYECKUIN 3apsil, Jy4 CBETa, TOUEUHbI HCTOYHUK CBETA, sIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PU3UUECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU M KBAaHTOBOM (DU3MKU: JEKTpUUECKas IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMKCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, IPSIMOJIMHEWHOE PAacCIpOCTPAaHEHUE CBETa, OTPAXKCHHUE, IPEIOMIICHHUE,
uHTepdepeHuss, aAudpakuus MW OOJApU3aLUs  CBETa, JUCIEPCUs CBETA,
dotoanextpudeckuii 3hdext (poroaddexT), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HCKYyCCTBEHHas

pPaaArOaAKTUBHOCTD,
OIINChIBATh HM3YUYCHHLIC CBOMCTBA BCIIICCTBA (BJICKTpI/I‘{CCKI/IC, MAardHmMTHBIC,
OIITHYCCKUCE, QJICKTPHUYICCKYTIO IMpOBOAUMOCTD Pa3JINYHbIX CpGI[) 141

AJIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHHUE, AJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHLMAIOB, 3JIEKTPOJIBIKYIIAs CUiIa, paboTa TOKa,
UHIYKIUS MarHUTHOTO TOJs, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTYyIIKH, DHEPTUs 3JEKTPUYECKOT0 M MAarHMTHOTO IOJIeH, TMEepuoJ U YacToTa
KojeOaHuN B KoJeOaTeNIbHOM KOHTYpe, 3apsi M Cujla TOKa B Ipolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHE U
ONTHUYECKAas CHWJa JIMH3bI, TPU OIMHCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBICTT HCTOJB3yEMBIX BEIWYMH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
(bopMyIibl, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEIMUYNHAMU;

OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJbC (POTOHA, MEPUO/] NOTypacaza, SHEPrus CBA3U



aTOMHBIX SIZIEp, MPU ONUCAHWU TPABWIBHO TPaKTOBAaTh (PU3UYECKUA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIUUCIISATH 3HAaUCHUE (PU3HUECKOM BEIIUYUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHIHUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0OBATEIBHOTO M HapalIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITEeHa 1 (oTorddekra,
3aKOH COXpaHEHMsI 3HEPIuu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs MacCOBOTO YHCIa, MOCTyiarel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHs (TpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTpPEENATh HAlIPABJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl POBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTHh W ONHCHIBATh HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: MpU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY/10BaHUsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH C UCIIOJIB30BAHNEM MPSIMbIX
U3MEPEHHI: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJAE TaOJIUIl U TpaduKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIeNOBAaTENbCKOW W IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCHIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJauu
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOOXO UMbl N7l €€ pElICHUs, MPOBOJUTH PacuéThl M OICHUBATh PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOU BEIMYUHBI,



pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue BICHUS;

WCITOJIB30BATh MTPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC NH(POPMAITOHHBIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIMU U TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJApHONH HHGOPMALIMK, MOJTYYEHHOM W3 PpPa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATh IMOJTy4yaeMyIo HH(pOpMaIHIo;

OOBSCHITh TPHUHIMIBI JIEWCTBHUS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pPa3andaTh yCJIOBHs MX OE30MaCHOTO WCIOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJIB30BATh TEOPETUICCKHE 3HAHMSI 110 (PU3HMKE B TIOBCETHEBHOM KU3HU TS
obecnieyeHrss 0€30MaCHOCTH TMpPH OOpaAIllEHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY>KaloIlel cpee;

paboTaTh B TpYyIIe C BBHINIOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PAlUOHATBHO PACIPEACNATh OO0S3aHHOCTH U
IJIAaHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMATPUBAEMOM ITPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kontponbnbie IlpakTnyeckue (p )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
’ A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B 12 bubnmoreka [JOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoOMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKH 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97c¢



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

bubmunoreka LIOK

4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKH 7 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1ee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o IpuUpoJe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢puzuku B

) dbopMHUpPOBaHUH COBPEMEHHOM 1 bubnnorexa [HOK
Hay4YHOUN KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE

4 PaBHOMEpHOE NpSIMONMHENHOE 1 bubmmoreka [IOK
JIBMKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubmuorexa [JOK

7 JIBr>keHre MaTepraibHON TOYKH 10 1

OKPYXHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_II/IH OTHOCHUTCIBHOCTHU

Bbu6nmuoreka [JOK

Kunernueckas sHeprus

8 I'annnes. I/IHepHE/IaJ'IBHBIe CUCTEMBEI hitps://m.cdsoo.ru/f0c3bes
otcuera. [lepBeiit 3akoH HeroToHa
Macca tena. Cuia. [lpunnun

9 Cynepno3uiuu cuil. Bropoi 3akox bubmorexa [JOK

. https://m.edsoo.ru/ff0c3be8
HproTona A MatepuanbHON TOUKU

10 Tpetnii 3akon HeroToHa miis bubanorexa HOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [TOK

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

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpunuent

13 TpeHusi. Cuiia COnpOTUBIICHUS NTPU bubanorexa [HOK
JBH>KCHUHU TeJla B )KMJIKOCTH HIINA https://m.edsoo.ru/ff0c3{f76
rase
[ToctynarensHoe U BpaliaTreiabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO bubanorexa HOK
Tena. MoMeHT cuiibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOUEK. bubanorexa HOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE

16 Pabora 1 MOIIHOCTH CHIJIBI. Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0c4502



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
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MatepuaabHON ToukH. Teopema 06
V3MEHCHUH KUHETHYECKON SHEPTHH

17

[TorennmaneHas 3HEPTHUSL.
[loTeHumanpHas 3HEpPrUst ynpyro
ne(OpMHUPOBAHHON MPY>KUHBL.
[loTenunanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HEeMOTeHIUaIbHbIe CHIIbl. CBSI3b
paboThI HEMTOTEHIIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOW SHEPTruu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3H pabOTHI CUITBI
C UI3MCHEHHEM MEXaHHUYECKOI
SHEPTHH TeJla Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO JKT'yTay

20

KonTtponbHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPaHEHHSI B MEXaHUKE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Auddysus

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

22

XapakTep JBUKECHUS U
B3aMMO/JICHCTBHUSI YaCTHUL BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TEI



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

23

Macca monekyin. KonnyectBo
BemecTBa. [locrosunas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTtypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMy COCTOSTHUS
Pa3peKEHHOTO ra3a

29

M3omporieccsl B UCaIbHOM rasze u
uX rpaduyueckoe npeacTaBicHue

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

30

BnytpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0sl e€ n3meHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOI'O HJI€AJIBHOIO
rasa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae! renonepenaun

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

32

YV nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Terutonepenave. AanadaTHbIA
nporiecc

IIepBblil 3aKOH TEPMOAUHAMUKY U

bu6mmoreka [IOK

33
€ro NpUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHpoOZe. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunun nevicrBus u KII1/] Bbu6nmuoreka [JOK
TETJIOBOM MaIlluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1{
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIIOPHEPTETUKU
O06o06marmuii ypok
38 «MOJIL:K JII: Hai}llp ¢u3uka. OCHOBBI bubmmorexa LHOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTtponsHas pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubnmorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. bubanorexa HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO31yxa. HacelleHHbIH bubmmorexa LHOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u
aMmopdHbie Tena. AHU3OTPOIHS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTAIIOB. JKuakue

KpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
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IImaBnenue u KpucTtaujin3anus.

43 VenpHas TEIJI0TA IUIABICHUSI buGnnorexa LIOK
A ) https://m.edso00.ru/ff0c6708
CyOnumarus
Bbu6nuoreka [JOK
44 YpaBHEeHHE TEIUIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNeKTPUIECKU
45 3apsia. JIBa BUJIa SIEKTPUUYECKUX bubmorexa [JOK
PAL. A P https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBoAHUKH, JUAIIEKTPUKU U
46 H(I)).H OBOJHUKU 3aK(I:H bubnmorexa LIOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bec
COXpaHEHUS SJIEKTPUUYECKOTO 3apsia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUIESCKUH bubmorexa LIOK
Y | P https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nonst. [IpuHnmn cynepno3unuu bubanorexka HOK
BNIEKTPUYECKUX NoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
Pabota cun 31eKTpoCcTaTHIeCKOTO
49 nois. [Torennuan. PasHocTh buGnnorexa LIOK
) ait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMATI0B
IIpoBOOHUKY U JUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM nonIe buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. b K
51 OnektpoéMmkocTb. Konnencarop nommorexa 110

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHJIeHcaTopa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa”

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMTUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTEpA.
DneKTpocTaTHYeCcKast 3allnTa.
3azeMJIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHud. [[oCTOSIHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTUHECHUE
npoBoAHKKOB. JlabopaTopHas
pabota «3ydeHne cMeanHoro
COCIIMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

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

58

3akon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTD



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

CONPOTHUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DIIEKTPUUECKUI TOK B BaKyyMe.

60 .
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBoHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubanorexka HOK
CBolicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOoAHUKOBBIE TPUOOPEI
DIIEKTPUUYECKUI TOK B paCTBOpax v

2 pacIiaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DIIEKTPONIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbu6nuoreka [JOK
HECAMOCTOSITEILHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmmoreka [JOK
npumeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme
«Qnekrpocraruka. [locTosHHbII bubnuoreka [IOK

66 .
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX cpeaax»

67 PezepBHblil ypok. KonTposibHas bubanorexa HOK

pabora o Teme "DneKTpoIuHaMHKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeIit ypok. O000maronmmii

ypok 1o TeMam 10 kitacca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Gusuka, 11 kmace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. niox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M3narenbcTBo

((HpOCBGHlGHI/IG»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/

http://www.fizika.ru/
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