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MOSICHUTEJIBHAS 3AITUCKA

IIporpamma 1o ¢Qusnke 6a30BOro ypoBHS Ha YPOBHE CpeHero OOLIero
o6pasoBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHHH M TpeOOBaHHH K pe3yJbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTelbHOM mporpammsl, mpeacraBieHHbX B @I'OC
COO, a Takxke ¢ y4éroM (enepanbHOi paboded NporpaMMbl BOCIIMTaHHS H
KOHIIETIIMK TIpernoaBaHus ydeOHOro mpeamera «®usuka» B 0Opa3oBaTesbHBIX
OpraHu3auusax Poccuiickoii ®enepauuy, peaau3yroLIHX OCHOBHBIE
obpa3oBaTesibHbIE IPOrPaMMBbl.

CozepkaHue MNporpaMMbl 1Mo (u3kke HampaBleHO Ha (HopMHUpOBaHHE
€CTeCTBEHHO-Hay4yHON KapTHHbl Mupa oOywarommxcs 10-11 kmaccoB mnpH
oOyueHnr ux ¢pusnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IAEATEIBHOCTHOTO
noaxona. Ilporpamma no ¢uskke coorBerctByer Tpebosanusm OI'OC COO x
MJIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM H MeETalpeJMETHBIM pe3yJbTaTaM
o0y4yeHHs, a TaK)Ke YYHUTHIBACT HEOOXOAMMOCTb pealu3alldd MEXIPEeIMETHBIX
cBf3eil (HM3MKM C €CTECTBEHHO-HAyYyHbIMH Yy4eOHbIMH mnpeameramH. B Hei
ONpENENAOTCS OCHOBHBIE L€ H3y4eHHs QU3MKH Ha ypOBHE CpeIHero oomero
00pa3oBaHus, MIIAHHPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (H3HMKH: JHYHOCTHBIE,
MeTarnpeaMeTHbIE, TpeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢hu3MKe BKIIOYAET:

e IJIAHHPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (U3HKH Ha ©a30BOM ypOBHE, B

TOM YHCJI€ IPEAMETHBIE Pe3y/IbTaThl 110 roaM 00y4YeHHS;

» cozepxanue yueOHoro npeamera «@usuka» no rogam oOyyeHHs.

dusnka Kak Hayka o Haumbojee oOLMX 3aKOHAX NPHUPOJIBI, BBICTYNas B
Ka4yecTBe y4eOHOro mpeamMera B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIA[ B CHCTEMY
3HaHH# 00 okpyxarouieM mupe. [IIkonbHbIH Kype GU3NKH — cHCTEMO0Opa3yroIui
IUIS €CTECTBEHHO-HAYYHbIX Y4eOHBIX IPEAMETOB, MOCKOJIbKY (HU3MUECKHE 3aKOHbBI
JeXkaT B OCHOBE MPOLECCOB M SBJICHHH, H3ydaeMbIX XHMHeEH, Ouosoruei,
busnuveckoit reorpadueii u acrpoHomueil. Vcmonb3oBaHme M aKTHBHOE
NpUMeHeHHe (QU3NYeCKMX 3HAHMM  OmpeaenseT XapakTep U pa3BUTHE
pa3HooOpa3HbIX TEXHOJOrMd B cdepe OSHEpPreTHKH, TPAaHCIOPTAa, OCBOCHHS
KOCMOCa, MOJIy4Y€HHs HOBBIX MaTe€pHalOB C 3aJaHHBIMH CBOWCTBAMHM M IPYIHX.
W3yvyenue ¢GU3NKM BHOCHT OCHOBHOHW BKJIaal B (OPMHpPOBAaHHE €CTECTBEHHO-
Hay4yHOHW KapTHHBI MHpa oOyvaromuxcsi, B (GpopMHpOBaHHE YMEHUN NPUMEHSATbH
HaY4YHBIA METOJI MIO3HAHUS [TPH BHITIOJHEHUH UMH Y4eOHBIX HCCIIEIOBAHUH.

B ocHOBy Kypca ¢Gu3MKM A7 YPOBHsA cpeaHero obiiero oOpa3oBaHHA
MOJIOKEH psAd HAeH, KOTOpble MOXHO paccMaTpuBaTh KaK TPUHLHUIBI €ro
MIOCTPOCHHS.



Hoes yenocmnocmu. B cooTBeTCTBUM ¢ HEH Kypc SBIAETCA JIOTHYECKH
3aBepIIEHHBIM, OH COJIEPIKHT MaTepuall U3 BCeX paszesioB GH3MKH, BKIFOYAET KakK
BOIPOCHI KJIACCHYECKO#H, TaK ¥ COBPEMEHHON (DU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBHM ¢ Hell Marepuan Kypca (U3HKH
o0ObenuHEH BOKpyr (¢u3nveckux Teopui. Benymwmm B Kypce sABISETCH
(opMHpOBaHKEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaT€pHH, BEIIECTBE H
rnoJe.

Hoes eymanumapuzayuu. EE peanusauus npeanosaracT HCIOJIb30BaHUE
ryMaHHTapHOTO MOTeHIHala (U3NYECKOH HAyKH, OCMBICICHHE CBS3H DPa3sBUTHS
¢busnku ¢ pasBuTHeM oOmecTBa, a TaKKe C MHPOBO33PEHYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTHYECKUMH IPobIeMaMH.

Hoes npuxnaonou Hanpaenewnocmu. Kypc ¢usuku npeanosaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHYECKHX H TEXHOJOIMYECKHX MPHIIOKEHHH
M3y4YEHHbBIX TEOPHI U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss I[OCPEICTBOM BBEICHHS JJICMEHTOB
colepKaHus, TOCBAMIEHHBIX 9KOJOrHYECKHM MpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYXKIEeHHS
npo6JieM palroHAIBHOTO MPHPOIOIONIB30BaHHS M SKOJIOTHYECKOH 6€30MacHOCTH.

CTep)KHEBBIMU 3JIEMEHTAMH Kypca (H3MKH Ha YPOBHE CpEIHero oOIero
oOpa3oBaHus sBIAIOTCA (u3ndeckue Teopud (HOpMHpOBaHHE NPEACTABICHHH O
CTPYKTYpPE MOCTPOEHHs (U3NIECKON TEOPUH, POJIH (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIOB B  COBPEMEHHBIX TMPEACTaBICHHAX O MpPHpOJAe, TpaHHLaX
MPUMEHUMOCTH TEOPHH, JUIA ONUCAHUA eCTECTBEHHO-HAYYHBIX SABJICHHH H
TIPOLIECCOB).

CHCTeMHO-eATEIbHOCTHBIM MOIX0A B Kypce (GU3MKH peanusyeTcs Npekie
BCEro 3a CYET OpraHM3allid 3KCIEPUMEHTAJbHOH NeATEeIbHOCTH 00Yy4aroluXcs.
Jlns 6Ga3zoBoro ypoBHS Kypca GH3MKH — 3TO HCMOJb30BAHHE CHCTEMBI
GpoHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB W /1abopaTopHBIX pabor,
KOTOpBIE B MporpamMe no ¢usuke oObEIHHEHBI B OOLIMH CIHCOK YYEHHYECKUX
MpakTHYECKKUX paboT. BeineseHue B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
MPOBOAMMBIX Ul KOHTPOJS M  OLEHKH, OCYIIECTBJIAETCS Yy4YaCTHHKAMH
oOpa3oBaTe/bHOrO Mpolecca HCXOAA U3 OCOOEHHOCTEH IUIAaHHPOBaHHWsS H
ocHameHusi kabunera ¢usuku. [Ipm sTom obecmeunBaeTcss OBIAJACHUE
00y4YalomUMUCS YMEHHAMH IPOBOAUTh KOCBEHHbIE HM3MEpPEHHH, HCCIIEIOBaHHS
3aBUCHUMOCTEH (HU3MYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB [0 IIPOBEPKE
MPeII0OKEHHBIX THITOTES.

Bonblnoe BHUMaHHWE YyAeNnseTcs pEIICHUI0 pacu€THBIX M KavyeCTBEHHBIX
3aga4. [Ipu 3TOM 1A pacuéTHBIX 3agay MPUOPHUTETOM SBISIOTCS 3a4add C SBHO
3aaHHOM QHU3HUECKON MOJEINBIO, MO3BOJIAIOLINE TPUMEHSATh U3y4YEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasjiena Kypca, Tak W MHTErpupysl 3HaHHs M3
pasHbIX pa3zgelnoB. [lis KauecTBEeHHBIX 3a/1ay IIPUOPUTETOM SIBIISIOTCS 3a/laHHs Ha
00bsACHEHHE TPOTeKaHUs (HU3MYECKUX SBJIEHHH M TMPOLECCOB B OKpYXarolleH
KU3HM, TpeOyroume BbIOOpa (HU3MYECKOW MOJENH Ui CHTyallMH NpPaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.

B coorserctBun ¢ TpeboBanusMu PIOC COO k MarepuasbHO-
TEXHUYECKOMY olecrevyeHnio ydeOHOro mpouecca 0a30BBli ypOBEeHb Kypca
(Gu3KKH HA YpOBHE cpeaHero obuero odpa3oBaHus I0JKEH H3y4aThCs B YCIOBUAX
NMpeIMETHOro KabuHera (U3MKH WM B YCIOBHAX HHTErPHPOBAHHOrO KabuHeTa
MPEIMETOB E€CTECTBEHHO-HAYYHOro wLHKiaa. B kabuHere (HU3MKM JOIKHO OBITH
HeoOxomuMoe JnabopaTtopHoe oOOpynOBaHHE [UIsl BBINIOJHEHHS YKa3aHHBIX B
nporpamMMe 1o (U3MKe YYeHHYECKHX MPAKTHYECKHUX paboT ¥ JeMOHCTPalHOHHOE
obopynoBaHue.

JleMoHCcTpanMoHHOEe 00opyznoBaHHe (GOPMHPYETCs B COOTBETCTBHH C
NPUHLIAIIOM MHHHMAIbHOM JIOCTAaTOYHOCTH M  oOecrnedrBaeT IOCTAHOBKY
MepeyrcieHHbIX B MporpaMMme M0 (H3MKe KIIOYEBBIX JIEMOHCTpAUWi Ui
MCCJIEIOBAHUS  M3y4yaeMbIX SBJI€HHH M M[pPOLECCOB, 3MIUPHYECKHX H
(yH1aMeHTaTbHBIX 3aKOHOB, HX TEXHUYECKUX IPUMEHEHHUH.

JlaGoparopHoe o00OpyaoBaHHWe IS YYEHHYECKHX NPAKTHYECKuX pabor
GopMupyeTcs B BHIE TeMaTHUECKMX KOMIUIEKTOB M obecrieuMBaeTcs B pacuére
OJHOTO0 KOMIUIEKTa Ha JByX oOywaromuxcs. TeMmaruueckue KOMILIEKTBI
nabopaTopHoro 00OpyIOBaHHUS JOJKHBI OBITh MOCTPOEHBl Ha KOMILIEKCHOM
MCIOJIb30BAHUHM aHAJIOTOBLIX M LU(POBLIX NMPUOOPOB, @ TAKKE KOMITBIOTEPHBIX
H3MEpPHUTEIbHBIX CUCTEM B BUJIE LU(PPOBBIX 1ab0paTOpHii.

OCHOBHBIMH 1LIEJIMH H3ydeHUs GU3UKH B 001LIeM 00pa30BaHUU SBIISIOTCS:

« (opMHpOBaHHE HHTEpeca M CTpeMJIEHHS OOydaloUMXcs K Hay4dHOMY
M3YYEHHUIO TPHPOMIBI, Pa3BHTHE HX HHTE/UIEKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BHUTHE MpPEICTABJICHHH 0 HAYYHOM MeTo/e MO3HaHHs U HOpMHUpPOBaHHE
MCCJIEI0BATEIbCKOIO OTHOLIEHHS K OKPYIKAIOIIUM SBJICHHSAM;

e (OopMHpOBaHHE HAYYHOrO MHPOBO33pEHHS Kak pe3yjbTara H3y4eHHS
OCHOB CTPOEHHS MaTepHu ¥ (yHIaMEHTAIbHBIX 3aKOHOB QU3HKH;

o (opmupoBaHHe YMEHHH OOBACHATH SABJICHHA C  HCIOJIb30BAHHEM
(bu3nYecKuX 3HAaHUH U HayYHBIX I0Ka3aTENbCTB;

o (opMHpOBaHHE MpEICTaBICHUN O poiu (GU3MKKU AN pasBUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHHUKU U TEXHOJIOTHH.

JlocTxkeHre 3THX Lelleld oOecrieunBaeTcs pelleHHueM CleIyoUMX 3a1a4 B

npouecce u3ydeHus Kypca GU3HKH Ha ypOBHE cpeiHero obuero odpa3oBaHus:



o mnpuoOpereHre  cHUCTeMbl  3HaHui 00  obmwmx  Qusmueckux
3aKOHOMEPHOCTSX, 3aKOHax, TEOpHUsX, BKJIIOYas MEXaHHKY,
MOJIEKYJISpHYIO (U3KMKY, 3JIEKTPOJUHAMHMKY, KBAaHTOBYIO (HU3MKY U
3JIEMEHTHI aCTPO(PU3UKH;

o (dopMHUpoBaHHE YMEHHWI TPUMEHATh TEOPETHYECKHUEe 3HAHWUS JUls
oObsicHeHHs] (HU3UYECKUX SBICHUH B TNPUpPOAE M JNA NPHUHATHS
NPAKTUYECKUX PELIEHUN B [TOBCEJHEBHON KU3HH,

e OCBOEHHE CrnocoOOB pelleHUs] pas3IMYHBIX 3a4a4 C SIBHO 3aJaHHOMH
busnueckoil Mozaenbio, 3axad, MO0JApa3yMeBAIOLIUX CaMOCTOSTEIbHOE
co3nanue GpU3NYecKoil MoJIesTH, aleKBaTHOM yCIIOBHSIM 3a/1auH;

e IMOHMMAaHHE (PU3UYECKUX OCHOB M NPUHLUIOB NEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMUYECKUX ITPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO
cpeny,

e OBJIQJICHHE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U IPOBEICHHS
Gu3MYeCKUX IKCIIEPUMEHTOB, aHAIM3a M HMHTEpIpeTalud HHPOpMaLUH,
orpeziesieHHsl JOCTOBEPHOCTH MOJy4EHHOr0 pe3yJibTaTa,

* CO3/1aHHE YCIIOBUH Ul pPa3sBUTUS YMEHHUH [IPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOH JAeATEIbHOCTH.

Ha usyyenne ¢usmku (6a30BbIi YpOBEHb) HAa YpPOBHE CpelHero ooIero
obpazoBanus orBoauTcsa 136 vacos: B 10 knacce — 68 yacoB (2 yaca B HeZel0), B
11 knacce — 68 4acoB (2 yaca B HeZ1eJIO).

[Tpennaraempiit B mporpamMMme mno ¢Gu3MKe IMepeyeHb J1abOpaTOPHBIX H
MpPaKkTHYECKHX paboT SABIAETCS PEKOMEHIOBAHHBIM, YYUTENIb JelaeT BbIOOp
NpoBeAeHHUs J1abopaTOpHbIX pabOT M ONBITOB C YYETOM MHIUBUIYaJIbHBIX
ocoOeHHOCTeH o0yyaromuxcs.



COJAEP)XAHUE OBYYEHHUSA
10 KJIACC

Pa3znes 1. ®u3HKa H MeTOAbI HAYYHOTI'0 MO3HAHHS

®dusuka — Hayka o npupoje. HaydyHble MeTOJbl IMO3HAHHUS OKPYXKAKOIIEro
mupa. Ponb JKcrepHMeHTa M TEOPHM B IpOLECCe IO3HAHHS TPUPOMIBI.
DKCIIEpUMEHT B U3HKe.

MonenupoBanue (pU3NYECKHX ABICHHH W mpoueccoB. HayuHbie rHMOTe3bI.
dusnyeckre 3aKOHbl M T€OPHH. | paHHUIBI MPHMEHHUMOCTH (H3HYECKHX 3aKOHOB.
[TpUHLKI COOTBETCTBHUS.

Ponb u Mecto ¢u3uku B GOpMHPOBAHMM COBPEMEHHOM HAy4HOM KapTHHBI
MHpa, B TPAKTHYECKON AEATEIbHOCTH JTHOIEH.

Jemoncmpayuu

AHanorosele ¥ UU(PPOBbIE H3MEPUTENbHbIE MPUOOPBI, KOMITBIOTEPHbIE
JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBmkeHHe. OTHOCUTENBPHOCTb MEXaHHYECKOro [IBHIKECHHS.
Cucrtema orcuéra. Tpaekropus.

[lepemerenne, CKOpOCTb (CpelHsis CKOPOCTb, MTHOBEHHass CKOpPOCTb) H
YCKOpEHHEe MaTepHalibHOW TOYKH, UX MPOEKIHH HAa OCH CHCTEMbl KOODJIWHAT.
CrnoxeHue rnepeMellieHuit 1 CI0KEHUEe CKOpPOCTeH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MpsAMOIIMHeiHoe nBuxkeHHe. I paduku
3aBHCUMOCTH KOOpPIAMHAT, CKOPOCTH, YCKOPEHHsS, IMyTH M IepeMelleHus
MaTepUaJbHON TOYKU OT BPEMEHH.

CBoboxHoe najieHre. Y CcKopeH’e CBOOOIHOrO MaaeHusl.

KpuBonuueiiHoe  aBwxeHue. JIBH)KEHHE  MaTepHalbHOM TOYKH 10
OKPYXKHOCTH C MOCTOSTHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHHAs
ckopocTk. [leproa u yactora obpaieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

Texnuyeckue ycTpoHcTBa M INPAKTHYECKOE IPUMEHEHHE: CIHIOMETD,
JBWKEHHE CHAPAIOB, LIeNHbIe H peMEHHBIE NepeayH.

Llemoncmpayuu

Mopene cucteMbl OTCUYETA, WILTIOCTPALIMS KHHEMATHYECKHX XapaKTepUCTHK
JBUKCHHS.

[Ipeobpa3zoBanue ABHKEHHIT C HCIIOIb30BAHUEM MPOCTBIX MEXaHU3MOB.

[lanenue Ten B BO3AyXe H B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue aBHXKEHHS Tesa, OPOLIEHHOrO IOJ YIJOM K TOPH30HTY H
rOPU30HTAJIBHO.



N3mepenue yckopeHHs CBOOOIHOTO MaJeHUs.

HanpaBneHue CKOpoCTH NpH JIBH)KEHUH 0 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmule pabomul

M3ydeHne HepaBHOMEPHOIO JBM)KEHHS C LIEIbI0 ONpEeeNIeHUss MTHOBEHHON
CKOpPOCTH.

WccrnenoBanue COOTHOLIEHHUS MEXAY IyTSMH, TNPOHIEHHbIMH TEJIOM 3a
NocleoBaTeIbHbBIE paBHble MPOMEXYTKM BPEMEHU I[PHU PaBHOYCKOPEHHOM
JBHKEHUH C HaYaJIbHON CKOPOCTbHIO, PAaBHOM HYIIIO.

V3ydeHue ABMKEHHS LIApUKa B BA3KOH KHUAKOCTH.

M3ydeHue ABMKEHHUS Tea, OPOIIEHHOrO rOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunuun  otHocutensHoctH [amunes. Ilepsbiii  3akoH  HeroToHa.
WHepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprnosuuuu cui. Bropoit 3akon HeroroHa
JUTSL MaTepHaJIbHOM Touku. Tpetuit 3akoH HeroTOHA U1 MaTepHabHbBIX TOYEK.

3akoH BcemupHoro tsrotenus. Cuna tskectd. IlepBas KocMHYecKas
CKOPOCTb.

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

Tpeuue. Bunsl TpeHus (moxos, ckoabxeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbKEHHs M cuiia TpeHus nokos. KoappuuueHT TpeHus.
Cuuta COnpOTUBIICHUS MPH JBHKEHUHU TeJla B )KHMIAKOCTH HJIH rase.

[TocTynaTtensHOE W BpallaTelIbHOE ABHKEHHE aOCOMOTHO TBEPAOro TeJa.

MOMEHT CHJIBI OTHOCHTENbHO OcH BpamieHus. [lnewo cuabl. Ycinosus
paBHOBeCHs TBEPIOTO TeJa.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE MPUMEHEHHE: TMOAIIUIIHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepI UK.

CpaBHeHHe Macc B3aUMOJIeNCTBYIOIUX TeJl.

Brtopoii 3akon HeroToHa.

H3mepeHue cui.

Crnoxenue cui.

3aBHCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaLlUH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U MaJIEHUH.

CpaBHeHHUe CUJT TPEHHS TTOKOS, KAYeHHUS U CKOJIbKEHHUS.

YcioBusi paBHOBecHs TBEpAOro Tesa. Buasl paBHoBecusl.

Yuenuueckuu skcnepumenm, rabopamopmvie pabomul

M3y4enne nBukeHus Opycka 1o HakJIOHHOH IJIOCKOCTH.



WccnenoBanue 3aBUCHMMOCTH CHJI YIIPYIOCTH, BO3HHUKAWOIIMX B MPYXHHE H
pe3nHOBOM oOpa3ie, oT ux AedopMaLuu.

UccnenoBaHnue YCIOBHI paBHOBECHsl TBEPAOro Tejla, MMEIOLIEro OcCh
BpallleHHUs.

Tema 3. 3axonsl coxpanenus 6 MexanHukKe

Wmnynbe MatepuHalbHOM TOYKM (Tena), CHCTeMBbl MaTepHalbHBIX TOYEK.
WMnynbe CHIBI M HM3MEHEHHE HMIyJbca Tela. 3aKOH COXPaHEHHWsS HMITYJIbCa.
PeakTHBHOE JBHIKEHHE.

Pabota cuinbl. MOIHOCTD CHIIBL.

Kunerndeckas dSHeprusi MaTepuHalbHOH TOYkH. Teopema 00 H3MEHEHHH
KHHETHYECKOH SHEPIHH.

[TorenumanbHas 3HEprus. [TorenuunansHas JHEeprus yIpyro
nepopmMupoBaHHOH  mpyxkuHbl. [loTeHuWanbHas dJHeprus Tena  BOJMH3H
MOBEPXHOCTH 3€MJIH.

[ToteHumanpHble W HemoTeHUManbHble  cuibl.  CBsi3sb  paboTel
HEMOTEHLMAIbHBIX CHUJI C M3MEHEHHEM MEXAaHWYECKOH 3HEprud CHUCTEMBI Tell.
3aKOH COXpaHEeHHUsl MeXaHU4YeCKOW IHEpPIrUH.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuyeckue ycTpoHCTBA M IpaKTUYeckoe MpUMEHEHHUe: BOJOMET, KOmEp,
NPY>XUHHBIN MUCTONET, IBUKEHHE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHeHHUs UMITyJIbCa.

PeakTuBHOE IBUXKEHHE.

[Tepexoa MOTEHIHAILHOM SHEPrUH B KHHETHYECKYIO H 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHele pabomoi

M3yuenne abCoMOTHO HEympyroro yzaapa ¢ NMOMOILBIO JIBYX OIHHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBfA3u paboThl CHIIbI C H3MEHEHHEM MEXaHUYEeCKOH Hepruu
Tejia Ha MPUMepe pPacTSIKEHUs Pe3HHOBOTO KIyTa.

Pa3pnen 3. Monekyasipuasi H3HKAa H TEPMOJAHHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKONH TEOPHM M HX ONBITHOE
obocHoBaHue. bpoyHoBckoe nBuxenue. Jduddysus. Xapaktep IABUKEHHUS H
B3aMMOJICHCTBUS YacTHl BellecTBa. Mojield CTPOEHHUs TIa30B, >KUAKOCTEH H
TBEPABIX Tell U 00BACHEHHE CBOMCTB BelllecTBa Ha OCHOBE 3TUX Mozelieil. Macca u
pa3mepsl Mosiekyl. KonmnyecTBo BemecTBa. [TlocrossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uszMepenue. lllkana remnepatyp
Llenbcus.



Monaens uneansHoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSAPHO-
KUHETHYECKOW TEOpHH HIealbHOro rasza. AOCOMIOTHas TemIepaTrypa Kak mMepa
cpelHeld KMHETHMYEeCKOW HSHEpruH TEIUIOBOro MABMXKeHHs dvacTuil rasa. Illkana
temneparyp Kensuna. ['a3oBbie 3akoHbl. YpaBHeHHe Menneneesa—Knanenpona.
3akon JlaneroHa. M3ompoueccsl B Ha€albHOM ra3e ¢ MOCTOAHHBIM KOJHYECTBOM
BelecTBa. | paduyueckoe MNpeICTaBICHHE H30MPOLECCOB: H30TepMa, H30XO0pa,
u3obapa.

TexHuyeckue yCTpOWCTBA M TNPAKTHYECKOE IPHMEHEHHE: TEepMOMETP,
OGapomerTp.

Jlemoncmpayuu

OnbITEl, [OKa3bIBAIONIME JAMCKPETHOE CTpOeHHe BellecTBa, (ororpadpuu
MOJIEKYJI OPraHHYeCKUX COCIMHEHHUH.

OnpiTel 10 1AM (Y3UH KUAKOCTEH U ra30B.

Monens OpOyHOBCKOIO IBHIKEHHUS.

Monens onbita llITepHa.

OnbITEI, JI0Ka3bIBaIOLIHe CYyILIeCTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJIEHCTBHA.

Moienb, HIUTFOCTPUPYIOIIAs TPHPOY AaBJIEHHUs ra3a Ha CTEHKH COCyaa.

OnbITel, WUIIOCTPHPYIOIIHE YypaBHEHHE COCTOSHHS HIEAIbHOr0 rasa,
M30MPOLECCHI.

Vuenuueckuii sxcnepumernm, 1abopamopHvie pabomel

OnpeneneHre Macchl BO3/yXa B KJIACCHOH KOMHaTe Ha OCHOBE W3MEpeHHH
00bEMa KOMHATBHI, IaBJIEHUs U TEMIIepaTypbl BO31yXa B HEH.

UccnenoBaHue 3aBHCHMOCTH MEXIY NapaMeTpaMH COCTOSIHUS pa3pe)keHHOro
rasa.

Tema 2. OcHo6bl mepmMoOUHAMUKU

TepmonuHamuveckas cicteMa. BHyTpeHHSs SHeprus TepMOAMWHAMHYECKOH
CHCTEMBI M crocobbl eé uamenenus. KonndecTBo TenaoTel 1 pabota. BHyTpeHHAS
3HEpruss  OJHOATOMHOrO  MAealbHOro  rasa.  Buael  Teruonepenavu:
TEMJIONPOBOJHOCTh, KOHBEKIHS, H3TyuyeHHe. YielbHas TerJI0oEéMKOCTh BellecTBa.
KonuuecTBo TENIOTH! Mpy TeIionepeaaye.

[Tonsitne 00 amumabatHoM npouecce. [lepBbii 3aKOH TEPMOOHHAMHKH.
[TprMeHeHHe TEepBOro 3akOHa TEePMOAMHAMHMKH K u3omporeccaM. ['paduueckas
MHTEpIpeTanus paboTsl rasa.

Bropoii 3akoH TepmoauHaMuku. HeobpaTumMocTs mpoueccos B IPUpOJIE.

TennoBbie  MammHbl.  [IpHHUMNBI  AEHCTBHS  TEIUIOBBIX  MAIIHH.
[IpeoOpa3oBanuss 3HepruM B TeroBbiX MamuHax. Kosdduuuent mnonesnoro
neiictBus TteryoBoit Mamuubl. L{ukn Kapno u ero koadduuueHT mosesnoro
NeHCTBHSA. DKOJIOrHYeCKHe MPoOIeMbl TeMI0OIHEPreTHKH.



TexHuyeckre YCTpOHCTBA M MPAaKTHYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHEr0 CropaHusi, ObITOBON XOJIOANIBHUK, KOHIULIKOHED.

Hemoncmpayuu

M3MeHeHHe BHYTpPEHHEHl 3Hepruu Tejia NMpU COBEpPLIEHHH pabOThI: BBUIET
| npobku u3 OyTBUIKH IOJ AeHCTBHEM CXAaToro BO3JyXa, HarpeBaHue s¢upa B
| JIaTYHHO#M TpyOKe MyTéM TpeHHs (BHICOIEMOHCTpALHs).

V3MmeHeHue BHYTpeHHEH SHEpruH (TeMrepaTypsl) Teja IIpU Terjonepeaaye.

OneiT 1o anuabaTHOMY pacUIMPeHHI0 BO3AyXa (ONBIT € BO3AYLIHBIM
OTHHBOM ).

Mojenu napoBoit TypOHHBI, ABUraTeliss BHyTPEHHEr0 CropaHus, peaKTHBHOTO
JIBUTATES.
Vuenuueckuu sxcnepumenm, nabopamopHule pabomol
W3mepeHue yneabHON TeMmI0EMKOCTH.
Tema 3. Azpezammsie cocmoanun éeuwjecmea. Paszoevie nepexoovl
[TapooGpa3zoBanne u koHaeHcauus. Mcnaperue u kunenue. A6GcomoTHas U
OTHOCHTEJIbHAs BJIXHOCTh Bo3ayXa. HacblmieHHbI mnap. YaenbHas TeroTa
| napooOpa3zoBaHus. 3aBUCHMOCTb TEMIIEPAaTypbl KUIIEHUS OT AaBJICHHA.
’ Tsépnoe Teno. Kpucraimyeckue u amopdusie Tena. AHU30TPONHUs CBONCTB
| kpuctaioB. Xuakue kpuctauibl. CoBpemeHHble Marepuaiibl. [lnaBieHue u
| KpUCTaM3anus. Y aensHas Termiora niuasnesus. Cybnumanus.

YpaBHeHuUe TeryoBoro danaxca.

TexHuyeckue yCTpPOHCTBA M MNPAKTHYECKOE I[PUMEHEHHE: TIMIPOMETpP M
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOTy4YeHHS] COBPEMEHHBIX MaTepHalioB, B
TOM YHCJIe HAHOMATepPHAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MApPOB.

Kunenue npu noHWXeHHOM JaBJICHHH.

Crnioco0bl U3MepeHus BIaXHOCTH.

HaGmoiene HarpeBaHus U NJIaBJIEHUS KPUCTAUIMYECKOTO BEIleCTBa.

JleMoHCTpaLus KpUCTaIoB.

Yuenuveckuu sxcnepumenm, nabopamopHuie pabomoi

W3MepeHne OTHOCHTENIbHOH BJIQXKHOCTH BO3/1yXa.

Pazgen 4. DnekrpoauHaMHKAa
Tema 1. dnekmpocmamuka
OnexkTpu3auus Ten. DieKkTpuyeckui 3apsa. JlBa BuAAa 3IEKTPHYECKHX
3aps0B. [IpOBOAHUKH, AUANEKTPUKH W TOTYNPOBOJAHUKU. 3aKOH COXpaHEHHUs
JIEKTPUYECKOTr0 3apsja.
B3aumoseiictBue 3apsanoB. 3akoH Kynona. TodeuHslii anekTpuyeckuii 3aps.
Onexktpuyeckoe none. Hanpsok&HHocTh 3nexTpuueckoro mons. [IpuHumn



CYNEpPIO3HIUN IEKTPUYECKUX nosed. JIMHUKM HanpsKEHHOCTH 3JIEKTPHYECKOro
MOJIs.

PaGora cun  anekrpoctatuyeckoro noias. Ilorenuman.  PasHocTte
MOTEHUHATOB. [IpOBOMHMKH H IUIEKTPUKH B DIIEKTPOCTATHYECKOM [OJIE.
JluanekTpudeckas MpOHUIIAEMOCTb.

OnektpoémkocTh. KoHnencarop. Di1eKTpOEMKOCTD IJIOCKOr0 KOHIAEHCATopa.
DHeprus 3apsHKeHHOro KOHeHcaTopa.

TexHu4eckue YCTpPOMNCTBA M MPAKTHYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,
3JEKTPOMETpP, JJIEKTPOCTATHYeCKas 3alllMTa, 3a3eMJIEHHEe 3JIEKTPOnpHOOpOB,
KOHJIEHCATOP, KONMMMPOBAJIbHBIN anmnapar, CTpyWHBIN IIPUHTEP.

Lemoncmpayuu

VCTpoiicTBO M MPUHLIKI JEHCTBUS 2JIEKTPOMETPA.

B3aumoneiicTBHe HAdIEKTPH30BaHHbBIX TEJl.

DeKTpUYEeCcKoe NoJIe 3apsKEHHBIX TeJl.

[TpoBOAHHKH B JIEKTPOCTATHYECKOM I10JIE.

DneKTpocTaTuyecKas 3alluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUHYECKOM I10JI€.

3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOMIA[H
IJIACTHH, PACCTOSHUSA MEXy HUMU M IU3JIEKTPHYECKOH MPOHHULIAEMOCTH.

DHeprus 3apsAKEHHOro KOHIAeHcaTopa.

Vuenuueckuii sxcnepumerm, n1abopamopruie pabomoi

H3mepeHnue 371eKTpoEMKOCTH KOHIEH caTopa.

Tema 2. ITocmosnnbsiii Inekmpuieckui mox. Toku 6 pasiuunsix cpedax

DNeKTPUYECKHH TOK. YCIIOBHS CYLIECTBOBAHHMSA 3JIEKTPHYECKOro TOKA.
Wcrtounuku Toka. Cuna Toka. [locTosHHBIA TOK.

Hanpsbxenue. 3akon Oma s ygacTKa LETH.

DJIeKTPUYECKOE CONMPOTHBIEHHE. YIElbHOE CONPOTHBJIEHHE BEIIECTBA.
ITocnenoBaTenbHOE, MapaieIbHOE, CMELIaHHOE COeIHHEHHE TPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH JIxoyns—Jlenma. MomHOCTb
3JIEKTPUYECKOr0 TOKa.

DJIEeKTPOABHIKYILAsA CHIa W BHYTPEHHEE CONPOTHUBICHHE HCTOYHHMKA TOKa.
3akoH OMa Jis OJTHO#H (3aMKHYTO#H ) 2neKTpu4ecKoi uenu. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHAs  MPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBHCHMOCTb
COINPOTHBIIEHUA METAIOB OT TemIepaTypsl. CBepXIpoBOAHMOCTS.

DieKTpUYecKuit ToK B BakyyMme. CBOHCTBA 1€KTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CobOcTBeHHass ¥ TNpUMeCHas  IPOBOAMMOCTD
noaynpoBoaHHKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBoaunkoBsie npudopsI.

DNeKTpUYeCKH TOK B  pacTBOpax M  paciaBax  3JIeKTPOJIMTOB.
DNeKTPOTUTHYECKAs JTHCCOLHALUs. DIEKTPOIH3.



DnekTpuueckuit TOK B rasax. CaMOCTOATENbHBIH ¥ HECAMOCTOATEIBHBIA
pa3psaa. Monnus. [1nasma.

TexHuyeckHe YCTPOMCTBA M TPAKTHYECKOE TMPUMEHEHHE: aMIlepMeTp,
BOJBTMETP, PEOCTaT, MCTOYHMKH TOKA, 3JIeKTpOHArpeBaTejibHble MPHOOPHI,
3JIEKTPOOCBETHTENIbHBIE TIPUOOPHI, TEPMOMETP CONPOTHBJICHHUS, BAaKYyMHBIN IO,
TEPMHUCTOPBI H HOTOPE3UCTOPBI, MOTYITPOBOAHUKOBEIN AHOJ, FalbBaHHKA.

Lemoncmpayuu

W3MepeHne CHIIbI TOKA U HAPSDKEHHS.

3aBHCHMOCTE COMPOTHUBICHHSA LMJIWHIAPUYECKUX IPOBOAHHKOB OT JJIHHBI,
TUTOLIAJIM NOTIePevHOro CeYeHHs U MaTepHaa.

CMelnaHHOE COeJMHEHHEe TPOBOAHHKOB.

[TpsiMoe wu3MepeHHe OJNEKTPOABMXKYIIEeH cHibl. KopoTkoe 3aMbIKaHHe
raJlbBAaHUYECKOr0 3JIeMEHTa H OLlEHKAa BHYTPEHHEr0 COIIPOTHBIICHHS.

3aBUCHUMOCTb COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTBE 3/1EKTPOJIUTOB.

HckpoBoii pa3psa u NpoBOAMMOCTE BO31yXa.

OnHOCTOpPOHHSASA NPOBOAUMOCTb AUO/A.

Vuenuueckuu s3xcnepumenm, rabopamopHuie pabomel

N3ydeHune cMelaHHOr0 COeIMHEHUs] PE3UCTOPOB.

M3mepenue 371eKTPOJBUKYIIEH CHUJIbI UCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTUBJICHHUS.

Ha6monenue sekTpoiin3a.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyuiecTBisieTcs ¢
yuéTOM COJepXKaTelbHBIX MEXIPeIMETHBIX CBs3€dl C KypcaMd MaTeMaTHKH,
OMONOruH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOIO
MO3HAHUA: sBJIEHHe, Hay4dHbIi (akT, runoresa, (u3MyecKas BEIUYUHA, 3aKOH,
TeopHs, HabMoIeHHe, FIKCIEPUMEHT, MOIe/IHPOBaHUE, MOJIelIb, H3MEPEHHE.

Mamemamuka: pelleHHe CHCTEMBbl YypaBHeHHH, IJMHeHHas (QYHKLHS,
napabosa, runepbona, UX rpa¢uku U CBOWCTBA, TPHIOHOMETPUYECKHE (YHKIIHH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI H HX MPOEKIHH Ha OCH KOOP/HHAT, CII0KEHHE BEKTOPOB.

Buonocua: MexaHu4yeckoe IBHKEHHE B )HBOH mpupone, nuddysus, ocmoc,
TeNI000MEeH JXHUBBIX OpPraHH3MOB (BH/BI TEIUIONEepeJadyH, TEeljJoBOe pPaBHOBECHE),
JJIeKTPHYECKHE SIBJIEHHS B )KHBOH MpUpoe.

Xumusa: TUCKPETHOE CTPOEHHE BEllleCTBa, CTPOEHHE aTOMOB H MOJIEKYJI, MOJIb
BellecTBa, MOJISApHAas Macca, TeIioBble CBOHCTBA TBEPABIX Tel, >XKHAKOCTEH H




ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTHYECKas OHCCOLMALIMS,
rajbBaHHKa.

leoepaghusi: BnaxxHOCTh BO3/lyXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: mnpeobpazoBaHHWe IBHKEHHH C HCMOJIb30BAHMEM MEXaHH3MOB,
y4€T TpeHHss B TEXHHKe, MOIUIMITHUKH, HCIOJIb30BAaHHE 3aKOHA COXPaHEHHs
HMIlyJIbca B TeXHHKe (pakera, BOAOMET M Jpyrue), ABHrareilb BHYTPEHHErO
cropaHws, naposas TypOHHa, ObITOBOH XOJIOAM/IbHUK, KOHAUIIHOHEP, TEXHOJIOTHH
MOJTy4YeHHs] COBPEMEHHBIX MaTepHajJoB, B TOM 4YHCIIE HaHOMAaTepHaloB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3eMJIEHHE 3JIeKTPONpHOOpOB,
KCEpOKC, CTpyHHBIH NpUHTEp, 3JIEKTPOHArpeBaTesIbHbIE npubOpHl,
3JIEKTPOOCBETUTENbHbBIE TPHOOPHI, raJIbBaHHKA.

11 KJIACC

Pa3nen 4. DaekTpoAHHAMHKA

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3auMoneHcTBHE  MOCTOSAHHBIX ~ MArHUTOB.
MaruutHoe mojne. Bexkrop MarHUTHOW HMHAYKUMH. IIpHHIMN Cymneprno3HLUH
MarHUTHBIX moJsied. JIuHuM MarHuTHOM WHAyKUMH. KapTHHA JHMHUA MarHHTHOH
HHIYKIUHU M0JIA MOCTOAHHBIX MarHUTOB.

MaruuTHoe T1oJie TPOBOAHMKA C TOKOM. KapTHHa JMHHH HWHIYKUHH
MarHMTHOrO I0JIs JUIMHHOTO MPSAMOro MPOBOJHHKA M 3aMKHYTOrO KOJIBIIEBOTO
POBOJIHKKA, KaTylku ¢ TokoM. OnbIT Dpcrena. BzaumonencTsue NpOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJIEHHUE.

Cuna JlopeHua, e€ MoayNb U HanpasiieHUe. [[BHIKEHHE 3apsKEHHOH YaCTHLIbI
B OJIHOPOJHOM MarHuTHOM rosie. Pabora cuibl Jlopenna.

SIBneHure HIEKTPOMAarHUTHOM HWHAYKUMH. [loTOK BekTOpa MarHUTHOM
WHIYKIHH. OJEKTPOABHKYLIas CHJIa HHAYKIUHH. 3aKOH 3JIEKTPOMAarHHTHOH
uHAykuuu Papanes.

BuxpeBoe 3neKTpuyecKoe Ioje. DJIeKTPOABHXKYIas CHJIa HHIYKIHH B
MPOBOAHMKE, ABHKYIIEMCs NIOCTYaTeIbHO B OHOPOAHOM MarHUTHOM I10JIE.

[IpaBuno Jlenua.

WHayKTHBHOCTb. JSIBIeHHMEe CaMOMHAYKLUHH. ONEKTPOABHXKYINAss CHJa
CaMOMHIYKIHH.

DHeprusi MarHUTHOT'O TOJISl KaTYLIKH ¢ TOKOM.

DNeKTPOMarHuTHOE IoJe.

Texnuyeckue ycTpoHCTBa M IpaKTHYECKOe IPUMEHEHHEe: IOCTOSHHbIe
MarHuThbl, 3JIEKTPOMAarHUTHl, OJJIEKTPOJABHUraTellb, YCKOPHTEIH 3J€MEeHTapHBIX
YaCTHI], HHAYKLIHOHHAS TeYb.



Hemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE 3IEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKLUHUU MAarHUTHOTO TOJIS.

B3aumo/eiicTBHE IBYX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

Jle#icTBue cuibl JIopeHnia Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMarHUTHOM HHAYKIIMH.

[Tpasuno Jlenua.

3aBHCHMOCTD JJIEKTPOJABHKYILEH CHJIbI HHAYKIHH OT CKOPOCTH H3MEHEHHS
MarHUTHOTO TOTOKA.

SIBneHne CaMOUHIyKLHH.

Vuenuueckuii sxcnepumenm, nabopamopmuie pabomot

N3y4eHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

WccnenoBanue AeHCTBHUS MOCTOAHHONO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIeHUS 3J€KTPOMArHU THON MHIYKIIHH.

Paspnen 5. Kosiebanus H BOJIHbI

Tema 1. Mexanuyeckue u 31eKmpomMazHumuble KoJ1e0anus

KonebarensHas  cucrema. CBoOomHble  MexaHH4YeCKHe  KojeOaHus.
apmonuyeckue Kosnebanus. [lepuon, vacroTa, ammMTyaa U (asza KojeOaHHI.
[TpyxuHHBIH MasTHUK. MaTeMaTH4YeCKHil MasTHHUK. YpaBHEHHE rapMOHHYECKHX
kosebanwmii. [IpeBpaliieHne 3HEpruy Npu rapMOHUYECKUX KOJIeOaHUAX.

Konebarenpupiii KoHTYp. CBOGOXHBIE 3J€KTPOMAarHUTHbIE KoJieOaHHs B
MIEeaJbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHHYSCKHMH W
3JIEKTPOMAarHUTHBIMH Kosiebanusamu, @Popmyna Tomcona. 3akoH CcOXpaHEHHs
3HEPruyu B HICAIILHOM KoJiebaTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxalIux KonedaHusx. BeiHyX/I€eHHbIE MEXaHHYECKHE
konebanus. Pesonanc. BeiHyX/1eHHbIE 3JIeKTPOMarHUTHbIE KoseOaHusl.

[Tepemennbiii Tok. CHHYcCOMOANbHbIH mepeMeHHbI TOK. MoIHOCTH
MepeMeHHOro0 TOKa. AMIUTMTYAHOE M JeHCTBYIOIlee 3HA4YEHWE CHIIbI TOKA M
HaIpsDKEHHUS.

Tpanchopmarop. ITpousBoacTso, nepenaya U MoTpedaeHHe IEKTPHUECKOM
3HEPruH. DKOJIOTHYECKHEe PUCKH NMpPH MPOM3BOIACTBE 3ekTpo3Hepruu. Kynerypa
HCIOJIb30BaHHUs JIEKTPOIHEPTHH B [TOBCEHEBHON XKHU3HHU.

TexHWYeCKHEe YCTPOMCTBA M IpPAKTHYECKOE NPHMEHEHHE: SJIEKTPUYECKHUM
3BOHOK, F€éHepaTop NNepeMeHHOro ToKa, IMHUU JJIeKTporepenay.

Jemoncmpayuu

WccnenoBanue mnapaMeTpoB KosieOaTeIbHOW CHUCTEMBI (NPYXKHHHBIA WM
MaTeMaTHYeCKU MasTHUK).



Hab6nroenue 3aTyxaromux kojaedaHuii.

WccnenoBanue CBONCTB BHIHYKIEHHBIX KOIeOaHH.

Ha6moenue pe3oHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHHs.

OcuuiorpaMMsl (3aBUCHMOCTHU CHJIBI TOKA M HAMPSHKEHUS] OT BPEMEHH) JLIs
3JIEKTPOMAarHUTHBIX KoJeOaHHii.

Pe3oHaHC TMpHM IOCHEOBATENIbHOM COEIMHEHHM PpEe3UCTOpa, KaTyIIKH
WHIYKTHBHOCTH U KOHJEHCaTopa.

Mozens TUHUM SNIeKTPOIepeayun.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomal

UccnenoBanue 3aBUCHMOCTH Teproaa Malbix KojneOaHui rpy3a Ha HUTH OT
JUTMHBI HATH U MacChl Ipy3a.

WUccnenoBaHue IepeMEHHOro TOKa B LENH M3  IOC/IEN0BaTeIbHO
COeIMHEHHBIX KOHJIEHCATOPa, KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbIE 60/IHbI

MexaHnnueckre BOJIHBI, YCIoBHA pacnpocTpaneHus. Ilepuoa. CkopocTe
pacnpocTpaHeHHs M JUIMHA BosHbL. [lomepeudble W MPOJOJIBHBIE BOJIHBEIL.
WuTepdepenuus u udpakuus MEXaHHUYECKUX BOJIH.

3Byk. CkopocTs 3Byka. ' poMKocTb 3ByKa. BricoTa Tona. TemM0p 3ByKa.

DNIeKTPOMArHUTHBIC BOJIHBI. Y CJIOBHS M3JTyYEHHs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus Bektopos E, B, V B anexTpomarauTHo# BonHe. CBoiicTBa
3JI€eKTPOMAarHUTHBIX BOJIH: OTPaKeHHe, NpeoMIIeHHe, MOJspH3auus, An(paKius,
uHTephepeniys. CKOpoCcTh 3EKTPOMarHUTHBIX BOJIH.

[IIkayna 31eKTPOMarHUTHBIX BOJIH. [IpUMeHeHHe 371eKTpPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TprHIUIIBI pagHuOCBs3H U TeNeBUACHHM. Panronokanus.

DJIeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKarOLIEH Cpebl.

TexHuyeckue yYCTPOMCTBa M IPAKTUYECKOE MPUMEHEHHE. MY3bIKaJlbHbIC
WHCTPYMEHTBI, yJbTpPa3ByKOBasi JMAarHOCTMKa B TEXHUKE W MEIWIMHE, panap,
paauonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neys.

Hemoncmpayuu

O6pa3oBaHUe U PacIPOCTPAHEHHUE MTONEPEYHBIX ¥ POJIOJIbHBIX BOJIH.

Konebmommeecs Teno Kak HCTOYHUK 3BYKa.

Hab6moeHue oTpakeHHs U NpeOMIIeHUs] MEXaHUYECKHUX BOJIH.

Ha6monenue naTepdepeHIMU U AUPpakIui MEXaHUUECKHX BOJIH.

3BYKOBOH pe30HaHC.

HaGmonenue cBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH H
4acTOTOH KoJeOaHHi.



WccrnenoBaHue  CBOMCTB  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KCHHE,
npesoMJIeHHe, TONSpU3alus, THhpaKiys, HHTepHEepeHIHs.

Tema 3. Onmuka

[eomeTpuyeckass onTuka. IIpsAMoiMHEHHOe pacrnpocTpaHeHHe CBeTa B
oaHopoaHo# cpeze. JIyd cBera. ToueyHBIH HCTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBera. IlocTpoenue U306paxkeHuit B
IJIOCKOM 3€pKaJie.

[IpenomiieHue cBeTa. 3aKOHBI NPeJIOMIIEHHs cBeTa. AOCOIOTHBIN MMOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. llpeaenpHbIH Yros MOJHOTO
BHYTPEHHEI0 OTPAKEHHS.

Jlucnepcus ceera. CroxHbIH coctas 6enoro ceera. Liser.

Cobuparomne W pacceWBaioliude JHH3bL. ToHKas JsmH3a. DOKyCHOe
pacCTOSHHE M ONTHYECKas CHJIa TOHKOH suH3bl. [locTpoenne u3o0OpaxeHH# B
cobMparoIMX ¥ paccenBaromux jiuH3ax. PopMyiia TOHKOH NHH3bL. YBEIHYEHHE,
JlaBaeMoe JIMH30M.

[penenbl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WHrepdepeHuuss cBera. KorepeHTHblE MCTOYHHKH.
VcnoBus HabGmoeHHs MakCHMMyMOB ¥ MHHMMYMOB B HHTep(hEpeHLHOHHOM
KapTUHE OT JIByX CHH(}a3HBIX KOrepeHTHBIX HCTOYHHUKOB.

JMudpakuus ceera. [luppakunoHHas pewérka. YcioBHe HaOI0NEHHS
rIaBHBIX MAKCHMYMOB T[pH MAaJeHUH MOHOXPOMAaTHYeCKOro CBeTa Ha
IU(GPaKIMOHHYIO PELIETKY.

[Tonsipuzauus csera.

TexHuyecKkHe YCTpPONCTBA U MpPaKTHYECKOE TPUMEHEHHE: OYKH, JIyna,
¢doToanmapar, NPOEKUMOHHBIH anmapar, MHKPOCKOI, TeJeCKOIN, BOJOKOHHAS
ONTHKA, TUPpaKIHOHHAs PeLIETKa, MOISAPOULIL.

Lemoncmpayuu

[IpsiMonuHeliHOe pacrnpocTpaHeHHe, OTpaKeHHe W IpeJOMJIEHHE CBeTa.
OnTtuyeckue npudOPBHI.

[TonHoe BHYTpeHHee oTpaxxeHue. Mozesnb cBeToBOAA.

HccnenoBanue CBOWCTB H300paKeHUH B JIMH3aX.

Moaenu MUKpOCKOTIa, TeJIECKOna.

Habnronenune natepdepeHnn ceera.

Habmonenue nudpakuuu cera.

HaGmonenue nucrnepcuu ceeTa.

[TonyyeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBIO AU(PPAKIIHMOHHOH PEIIETKH.

Habnronenue nossipu3aluy cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomel



N3mepeHue nokasaress peIoMIIEHHS CTEKIIa.
WccnenoBanue CBOMCTB H300pakeHUH B JIMH3AX.
HaGnonenue qucnepcuu cBeTa.

Pasaen 6. OcHOBBI cIENHAIBHOH TEOPHH OTHOCHTEJILHOCTH

['paHullbl  TPUMEHHMOCTH  KjaccHueckod  mexanuku.  IlocTtymatel
CIEIHAIBHOM TEOPHH OTHOCHTEIbHOCTH: HMHBAPHAHTHOCTH MOJIYJS CKOPOCTH
cBETa B BaKyyMme, IIPUHLUI OTHOCHTEIbHOCTH DHHIITEeHHA.

OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe/l/IeHHe BPeMEHH U COKpallleHHe
JUTHHBI.

DHeprus U HMITYJIbC PEIATHBHCTCKOH YaCTHIIBI.

CBsi3b MacChl C HEPrHell W UMITYJIbCOM PEIATUBHCTCKONW YacTHULIbl. DHEprus
TOKOS.

Pa3nen 7. KBanToBasi pusuka

Tema 1. Inemenmeot K6AHMOBO U ORMUKU

®oronsl. Popmy:ta [Tnanka cBsA3u 3Hepruy (GOTOHA C €ro 4acTOTOH. DHEPrus
| UMITYJIbC GOTOHA.

OrtkpeiThe ¥ ucenegosanue Goroadexra. OmbiTel A. I'. CroneToBa. 3aKOHbI
borosddexra. Ypasuenue DiHmTeiHa s potospdexra. «KpacHas rpaHuia»
boroaddexra.

Jlasnenwne csera. Onwitel [1. H. JIeGenesa.

XUMHYECKOE IeHCTBHE CBETA.

TexHHUECKHE YCTPOWCTBA M NpPAKTHYECKOE INpPHUMEHEHHE: (OTOIIEMEHT,
boronaryuk, conHeyHas 6arapes, CBETOAHO.

Jlemoncmpayuu

®oTo3¢ddeKT Ha yCTaHOBKE C LIMHKOBOH IJIaCTHHOM.

WccnenoBanue 3ak0HOB BHelIHero (porodddexTa.

Caeroauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHHIO o -4acTHIL.
[Tnanerapuas moxens aroma. Iloctynatel bopa. M3nyyenue u mnoriouieHue
(GOTOHOB TpH mepexoje aToMa C OJHOrO YPOBHSI 3HEPrHH Ha Jpyrou. Bujei
cnekTpoB. CrieKTp ypoBHell 3HepruM aroma BoJ0poJa.

BonHoBele cBoiicTBa yactul. BonHsl ae bpoins. KopmyckyisspHO-BOJIHOBOM
Iy aTi3M.

CrioHTaHHOE U BBIHY)X/IEHHOE U3ITyYeHHe.

TexHuueckue yCTpoHCTBA M TNPAKTHYECKOE MPUMEHEHHE: CIeKTPaIbHbIH
aHau3 (CIeKTPOCKOI), Jiazep, KBAHTOBBIH KOMITBIOTED.



Jlemoncmpayuu

Mopguens onsita Pesepdopaa.

OnpeneneHue ATHHBI BOJIHbI Jia3epa.

Hab6roienne TMHeRYaThiX CIIEKTPOB H3/Ty4YeHHUs.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamoprwle pabomol

HaGmonenne mTMHeHYaToro CreKkTpa.

Tema 3. Amomnoe a0po

DKCIIepUMEHTBI, JOKa3bIBAIOIIHE CIOXHOCTh CTpoeHus sapa. OTKpeiThe
paguoaktuBHOCTH.  OmbITel  Peseppopna mnmo  ompejesieHHIO  cocTaBa
paauoakTHBHOrO u3mydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4ICHHU.
BnusiHie paaHoaKTHBHOCTH Ha )KHMBbIE OPraHU3MBI.

OTkpbiTHE TPOTOHA W HeliTpoHa. HyknonHas monens snpa [eiizenOepra—
WBanenko. 3apsa sapa. Maccosoe unciio sapa. Mzoromnsl.

Anba-pacnag. DIEeKTPOHHBIH ¥ TMO3MUTPOHHBIA Oera-pacnan. ['amma-
H3Ty4YeHHe. 3aKOH paJHOaKTUBHOIO pacnaja.

DHeprus CBS3H HyKJIOHOB B siipe. SnepHseie cuiibl. Jleekt Macchl sapa.

Slnepubie peakuuu. JleneHne u CHHTE3 sa€p.

Sinepublii  peaktop. TepmosizepHblii cuHTe3. [IpoGieMbl U IepCIEKTHBbI
AJePHON SHEPreTHKH. DKOJOTHUYECKUE aCIIEKThI S1€PHOM IHEPTeTHKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTobl HaOMIOAEHUS U PETUCTPALIUH 3JIEMEHTAPHbIX YaCTHII.

dyHaaMeHTallbHbIe B3auMoelcTBUS. EqUHCTBO hu3nUecKoi KapTHHBI MUpA.

TexHHYecKHe YCTPOHCTBA U NMpaKTHYECKOe MPUMEHEHHE: N03MMEeTp, Kamepa
BuiibcoHa, sinepHblii peakTop, aToMHas 6omba.

Jemoncmpayuu

CYETYrK HOHU3HPYIOLUX YaCTHIL.

Vuenuueckuu sxcnepumenm, rabopamopHule pabomel

WccrieoBanue TPEKOB YacTHI (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTbI aCTPOHOMHH H ACTPOPH3IHKH

Drtansl pa3BUTUsA acTpoHoMHH. [IpukiianHoe U MHPOBO33pEHYECKOE 3HAYCHHE
aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3nus, sipkue 3BE3MBI, IJIAHETBI, UX BHIHMOE
IBUKEHHE.

ConHeuHas cuctema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHepruu ConHua U 3BE3J.
3BE31bI, UX OCHOBHBIE XapaKTepPUCTHKH. JluarpamMma «CreKTpajJbHBIH KJacc —
CBETUMOCTb». 3BE&3MbI TJIABHOHW TIOCJIE10BAaTEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» JUIS 3BE3] TJIaBHOHM IOCJeA0BaTeIbHOCTH. BHyTpeHHee cTpoeHHe



3B€31. CoBpeMeHHBbIE MPEeACTaBICHUSA O MPOUCXOXKACHUU U 3Bomonun ConHua u
3BE3/1. DTanbl )KU3HH 3BE3NL.

Mueunsiii ITyte — Hama I'amaktuka. Ilonoxenue u asumxenue CosHua B
["anaktuke. Tunel ranaktuk. PanuoranmakTuku u kBa3apbl. Y€pHbIe AbIPBI B sapax
rajlakTUK.

Bcenennas. Paciinpenue Beenennoit. 3akon Xa66na. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nsnyueHue.

Macirabuas crpyktypa Beenennoii. MeraranakTuka.

Hepewénnbie nmpobaemMbl aCTPOHOMHUH.

Vuenuueckue nabnooerus

HaGmoeHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJB30BAaHHEM KOMITBIOTEPHBIX
MPHIIOKEHHN IS ONIpe/ICNICHUs MOJI0KEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aus CeBepHOro nosymapHs U ApKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, nianer, Muevnoro [lytu.

O6o0maronee NOBTOpeHHe

Ponb ¢u3MKH W acTPOHOMHH B JKOHOMHYECKOH, TEXHOJOrHYECKOH,
COLIMAILHOM M 3THYecKON chepax AesTeIbHOCTH YesIOBEeKa, POJib U MECTO DH3HKH
¥ aCTPOHOMHH B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJib (PH3HYECKOH TEOpHH
B (OPMHPOBAaHMH TpEACTaBICHUH O QuU3MYECKOH KapTHHE MHpa, MECTO
¢u3HUecKoil KapTHHBI MHpa B 00LIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpEeACTaBJICHUM O PUPOLE.

MexnpeamMeTHbIe CBA3H

W3zyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce oCymecTBIISETCS C
y4ETOM COJEp)KATEIbHBIX MEXIPEIMETHBIX CBA3eH C KypcaMH MaTeMaTHKH,
OHMOIOruu, XUMHH, reorpaduy U TEXHOJIOTHH.

Meacnpeomemnovie noHamus, CBA3aHHbIE ¢ M3YYEHHEM METONOB HAy4HOrO
MO3HAHWS: sBJEHHE, HAy4HbId (akT, rumoresa, ¢pu3HyecKkas BEIHYHMHA, 3aKOH,
TeopHs, HabroIeH)e, IKCIIEPHMEHT, MOICTHPOBaHKHEe, MOJIE]Ib, H3MEPEHHE.

Mamemamuka: peumieHHe CHCTEMbl YpaBHEHUH, TPHUTOHOMETPHYECKHE
(GYHKUWH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPHI W HMX NMPOEKIMHM HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MIPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKIUHH, NpPH3HAKH MOA0OUS TpPEyroJbHHKOB,
oTpeieNIeHHe MJIOIIAIN TIIOCKUX GuUryp u oobréma Ter.

Buonozus: 3neKTpUYECKHE SBICHHS B JKHBOW NpHpone, KosebaTeabHbIE
JIBUKEHHUS B )KMBOW MPUPOJE, ONTHYECKHE ABJICHUS B XKUBOW NMpHpOJE, ACHCTBHE
pazvanuy Ha JKUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX
T€J1, MeXaHW3Mbl 00pa3oBaHUs KpPUCTALINYECKOH pEIIETKH, CIHEeKTpaJbHbIH
aHaJIN3.



IJIAHUPYEMBIE PE3VYJILTATbI OCBOEHHUS INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILET'O OBPA3OBAHMUAA

OcBoenue yyebHoro mnpeamera «@u3uKa» Ha YpOBHE CpeIHEro oOiero
o6paszoBanus (6a30BbIi ypOBeHb) JOKHO 00ECHEYHTh JOCTHXXEHHE ClIeIYyIOIINX
JIMYHOCTHBIX, METAIPEIMETHBIX U MPeJAMETHBIX 00pa30BaTe/IbHBIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4UHOCTHBIE pe3y/IbTaThl OCBOEHHS yueOHoro npeamera « Pu3uka» IODKHBI
OTpakaTh TOTOBHOCTb M CIOCODHOCTh OOYy4aloOUIMXCA PYKOBOJCTBOBATBCS
chopMHPOBAHHONH BHYTpeHHEH MO3HLMEH JIMYHOCTH, CHCTEMOH I€HHOCTHBIX
OpHMEHTAllMi, TO3MTHBHBIX BHYTPEHHHX  YOeXIeHHH, COOTBETCTBYIOLIMX
TPaJAMLHOHHBIM LEHHOCTAM POCCHHCKOro o0liecTsa, paclUIMpeHHEe >XH3HEHHOrO
OMBITA M OMBITA JAEATEIBHOCTH B MpOLIECCE pealH3alliid OCHOBHBLIX HalpaBjIeHHH
BOCIHUTATEIbHON AESITEIbHOCTH, B TOM YHUCJIE€ B YaCTH:

1) rpaxaaHcKOro BOCIIHTAHHA:

chopMHPOBAHHOCTH IPAXKIAHCKON MO3MIHK 00y4aroerocs Kak akTHBHOTO 1
OTBETCTBEHHOTrO 4YJIeHa POCCHICKOro o0IecTBa;

NPUHATHE  TPAJAWIMOHHBIX  OOIEYETOBEYECKHX TyMaHHCTHYECKHX H
JeMOKpPaTU4YeCKUX LIEeHHOCTEH;

rOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpECax rpakIaHCKOro
00111ecTBa, y4aCTBOBAThH B CAaMOYIIpaB/ieHHH B 00pa3oBaTe/IbHON OpraHu3aini,

yMEHHE B3aMMO/IeHCTBOBATH C COLMAIbHBIMM MHCTUTYTaMU B COOTBETCTBHH C
X QYHKIHUSMHU U HA3HAYEHHEM;

rOTOBHOCTb K 'YMaHUTApHOMN U BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHHUS:

chOpMHPOBAHHOCTb poccuiicKoH rpak1aHCKOMH UIEHTHYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHEe K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSIM
POCCHICKHX YY&HBIX B 00/1aCTH PU3HKH U TEXHHUKH,

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIHTAHHS

chopMHPOBaHHOCTH HPABCTBEHHOI'O CO3HAHHA, STHYECKOI 0 ITOBEICHHS;

CIOCOOHOCTh OLIEHHWBATh CHTYAlMIO M MPHHUMaTb OCO3HAHHBIE pPEIICHHS,
OPHEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIajia B MOCTPOECHHE YCTOHYHBOro Oy 1yIIero;

4) 5¢TeTH4YeCKOro BOCIIHTAHHUSA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYas 3CTETHKY HAyYHOr0 TBOPYeCTBa,
npucyIero Gu3nyYecKon Hayke;



leocpagpus: MarHuTHBIE TMOJIOCA 3€MJIM, 3aleXM MarHuTHbIX pYI,
¢doToChHEMKA 3eMHOI OBEPXHOCTH, NPE/ICKa3aHue 3eMJIETPSICEHHIA.

Texnonoeus: JNWHUM 3JIeKTpolepesay, TIeHepaTop IEePeMEHHOro TOKa,
3JIeKTPOJBUraTe/lb, MWHAYKIMOHHAs IleYb, pajaap, paJuONpHEMHHUK, TEJIEBH30p,
aHTeHHa, TenepoH, CBU-neub, NMpOEKUMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
cosHe4yHas Oarapes.



5) TpyAOBOro BOCIIHTAHHS:

MHTEpeC K pa3inyHbIM cepaM MpodecCHOHATBHON AeATEIbHOCTH, B TOM
yuCle CBSI3aHHBIM ¢ DU3UKON M TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIH BBIOOD
Gynyiiei npodeccun U peain30BbIBaTh COOCTBEHHBIE XKH3HEHHBIE MIAHBI,

FOTOBHOCTb M CIIOCOGHOCTh K 00pa30BaHKIO U CaMO0Opa3oBaHUIO B 001aCTH
(Gu3MKK HA IPOTSHKEHUH BCEH KU3HHU,

6) K0JIOrHYeCKOr0 BOCIIHTAHHSA:

c(hOPMHPOBAHHOCTh JKOJIOTHYECKON KyJIbTYphbl, OCO3HAHHME TIJI00aJBHOIO
XapakTepa 3K0JOrH4ecKUX 1npoobsem;

MJIaHKPOBAHUE U OCYIIECTBIIEHUE JeHCTBUI B OKPYXKaKOLIEeH cpe/ie Ha OCHOBE
3HAHUS LeJlel yCTOHYUBOro pa3BUTHS YeJIOBEYECTBA;

paclIMpeHne OMnbITa AeATEJIbHOCTH 3KOJOrMYECKON HarpaBJIeHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUM 110 QU3NKe;

7) UEHHOCTH HAYYHOI'0 MO3HAHHA:

c(OpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH Hay4yHOW [esTeJIbHOCTH, TNOTOBHOCTb B IIpolecce
H3yuyeHUuss (GHU3MKM  OCYILeCTBIATh IPOEKTHYHD M  HCCIIeJ0BaTelIbCKYHO
NesATebHOCTh MHAUBU/IYyaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

[lo3naBaTe/ibHbIe YHHBepPca/ibHbIe y4eOHble 1eHCTBHA
Bba3zoBble Jloruveckne AeHCTBHA:
CaMOCTOATENIBHO  (opMynupoBaTh M aKTyalu3upoBaTh  Npobiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
ONpeneNaTh LeId [AeATeNIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPHH HX
JOCTHIKCHHA;
BBIABJIATD 3aKOHOMEPHOCTH M TPOTHBOPEYHss B  paccMaTpUBaeMBIX
(bU3MYECKUX SBJICHUSAX;
pa3pabaTeiBaTh IJIaH pelleHus MpobieMbl ¢ y4&€TOM aHalM3a HUMEIOLIUXCA
MaTepHaJbHbIX H HEMaTepHaIbHBIX PECYPCOB;
BHOCHTb KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
Le/15M, OLIeHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;
KOOPAMHHUPOBATb M  BBINOJHATH paboTy B  YCIOBHSAX  PpeajbHOIO,
BHPTYaJIbHOIO H KOMOMHHPOBAHHOTO B3aUMOCHCTBHS;
pa3BUBATh KPEaTHBHOE MBILICHHE MPH PELICHUH KU3HEHHBIX Npobiem.
ba3zoBble Hec/Ie10BaTe/IbCKHE J€HCTBHSA:
BJa/IeTh HAy4YHOH TEPMHHOJIOTHEH, KIIFOYEBBIMH TOHATUSIMH H METOJAMH
(U3UYECKOH HAYKH;



BJIa/IETh HaBBIKAMU y4eOHO-MCCNIEN0BATEIbCKON U MPOEKTHON AEATEIBHOCTH
B 00iacT (U3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TTOHCKY
METOJIOB pelIeHus 3aj1ad (PU3MYECKOro COMEp)KaHHs, NMPUMEHEHHIO pa3InYHBIX
METO/I0B M03HAHUS;

BJIaJIETh BMJAMH JIESTEIbHOCTH 110 TOJTY4YEHHIO HOBOTO 3HAHMS, €ro
WHTEpNpeTali, MpeoOpa3oBaHMI0O W MPUMEHEHHIO B DPa3IMYHbIX Y4eOHBIX
CHUTYyalLMsAX, B TOM YKHCIIE NIPH CO3IaHUN Y4eOHBIX MPOEKTOB B 001aCTH QH3HKH;

BBISIBIIAT [IPUYMHHO-CJIEICTBEHHbIE CBA3M M aKTyajlM3upoBaTh 3a1ady,
BBIJIBUFaTh TUIOTE3y €€ pelleHUs, HAXOAWTb apryMEHThl Ul J10Ka3aTelbCTBa
CBOMX yTBEpXKJIEHHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJyYEeHHbIE B XOJA€ PpEIIeHHs 3ala4yd pe3yJbTaThl,
KPUTHYECKH OLIEHWBATh MX J0CTOBEPHOCTb, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

cTaBuTh ¥ (GOpMyIHpoBaTh COOCTBEHHbIE 3agayd B 00Opa3oBaTENbHOM
JIeATENBHOCTH, B TOM YHCIIE IPH U3Y4YeHUU QU3NKH;

J1aBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMeTh [EPEHOCHTh 3HaHWUS 10 (U3MKEe B TMPaKTHYECKYI0 001acTh
KHU3HE/IeATEIbHOCTH;

yMeTh HHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUraTh HOBBIE UJICH, TPeularaTb OPUrHHAIbHBIE MOAXO0/IbI U PELICHH,

CTaBUTh MPOOJIEMBI ¥ 3a/1a4H1, J0MYCKAIOIIKE allbTEPHATHBHBIE PEIICHHS.

Pa6oTa ¢ nnpopmanueii:

BIIAJIeTh HABBIKAMHM MOJIy4eHHs WH(GOpPMALUH (PU3MYECKOTO CONEpIKaHHs M3
WCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATH IOMCK, aHAJU3,
CHCTEMAaTH3alMI0 M MHTEPIpETAlHi0 MHPOPMALNH pPa3HYHBIX BUAOB H (opm
NpeCTaBIeHHUS;

OLIEHHBATh JOCTOBEPHOCTh HH(OPMaIIKH;

MCIIOJIb30BaTh  CpeJacTBA MH(MOPMALMOHHBIX Y KOMMYHHMKAIlMOHHBIX
TEXHOJIOTHI B pEelIeHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX
3aa4 ¢ cobmoseHdeM TpeOOBaHWIT 3IPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHEHBl, pecypcocOepekeHHs, TMpaBOBbIX W  JTHYECKHX HOPM, HOPM
MHGOPMALMOHHOM 6€30MacHOCTH;

co31aBaTh TEKCTBI (DU3MUECKOTO COAEp)KaHUs B pazIMyHBIX (opmarax c
Yy4ETOM Ha3Ha4YeHust HHPOPMALMK U LIeJIeBOM ayIMTOPUH, BEIOKPasi ONTHMAIBHYIO
(bopMy npencTaBieHUs ¥ BU3yaTU3aLUH.

KoMmyHHKaTHBHbBIE YHHBEpCa/IbHbIe y4eOHbIe IeHCTBHA:
OCYLIECTBJIATh 00IIeHHe Ha ypoKaX (DU3UKH U BO BHEYPOUHO# 1€ATEIbHOCTH;

pacriosHaBaTh TMPEANOCBUIKM KOH(IMKTHBIX CHTyalHd H  CMsArdaTh
KOH(JTHKTBI;



pa3BEPHYTO M JIOTHYHO M3/1araTb CBOK TOYKY 3PeHHs C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMATh M MCMOJB30BaTh MPEMMYIIECTBa KOMaHIHOW M MHIMBHIYalbHOH
paboThl;

BHIONpPATh TEMATHKY M METO[bl COBMECTHBIX JeHCTBHil ¢ yduéTom 0OMX
MHTEPECOB U BO3MOKHOCTEH KaXK10r0 4JIeHa KOJUIEKTHBA,

NMPUHEMATh IEId COBMECTHOH  /IeATEJbHOCTH, OpraHW30BBIBATH H
KOOPIMHUPOBATh JEHCTBHA MO €€ NOCTH)KEHHIO: COCTaBJATh IUIAH JeHCTBHUH,
pacrpeesaTh pold ¢ Y4€TOM MHEHHH Yy4YacCTHHKOB, 0OCYXIaTh pe3yJbTaTbl
COBMECTHOMW paboThI;

OlLIEHMBATh Ka4yeCTBO CBOEro BK/JIaJa M KaXIOro y4YacTHHKa KOMaHIbl B
oOumii pe3ynbTaT 1o pa3paboTaHHBIM KPHTEPHUSIM;

nmpeasaraTb HOBBbI€ IIPOEKTbI, OLEHWBATh MICH C TMO3MIUHH HOBH3HBI,
OPUTHHATIBHOCTH, TPAKTHUECKOH 3HAYUMOCTH;

OCYLIECTBJIATH TMO3UTHBHOE CTPAaTETHYECKOE TOBEACHHE B Pa3IM4YHBIX
CHTYyaIHMX, POSBISATH TBOPYECTBO U BooOpa)keHHe, ObITh HHULHATHBHBIM.

PeryasiTHBHBIE YHHBepcaibHbIe yueOHbIe AeHCTBHSA
Camoopranu3auus:

CaMOCTOATEILHO OCYIIECTB/IATh MO3HABATEJIBHYIO IEATEIbHOCTh B 001aCTH
GW3MKH M aCTPOHOMHH, BBISABIATH NPOOJEMbI, CTaBUTh W (OPMYJIHPOBATH
coOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh TUIAH pPELICHHS pacu€THBIX M KauyeCTBEHHBIX
3aj1a4, 1JIaH BbIOJHEHHUS MPAKTU4eCKOW paboThl C Y4ETOM UMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTeHHH;

JlaBaTh OLEHKY HOBBIM CUTYyalUsiM;

pacuMpsTh paMKH yueOHOro npeaMera Ha OCHOBE JIMYHBIX [TPEANOYTEHHH;

nenaTb OCO3HAHHBIM BBIOOp, apryMeHTHpoBaTh ero, Opate Ha ce0s
OTBETCTBEHHOCTb 3a pelleHue;

OLIeHUBATh MPUOOPETEHHBIH OIBIT,

croco6cTBOBAaTE (OPMHUPOBAHMIO W TMPOSBICHHUIO 3pYAWLMH B 001acTu
(GHU3UKH, TOCTOSHHO MOBBILIATL CBOH 00pa30BaTe/bHbIA U KyJIbTYPHBIA YPOBEHbD.

CamMOKOHTPO/Ib, IMOLHOHAILHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYyallUsiM, BHOCHTb KOPPEKTHBBLI B I€SATEIbHOCTS,
OLIEHHBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIaJeTh  HABbIKaMHM  IO3HABaTeJIbHOH  pedIeKCHH KaK  OCO3HAHHA
COBEpILIAeMbIX JEHCTBHH M MBICIMTENBHBIX IIPOLECCOB, HX pe3yJbTaTOB H
OCHOBaHHM;

HCIOJIb30BaTh NMPUEMBI pedIeKCHH I OLICHKH CHTYyallHH, BbIOOpa BEpHOTO
pelneHus;



yMeTh OLEHMWBATh PUCKH WM CBOEBPEMEHHO INPHUHMMATh PEIIEHHs M0 HX
CHW)KEHHUIO;

NPUHAMATh MOTHUBBI M apryMeHThl JPyrHMX TIIpH aHajlu3e pe3yJbTaToB
JIeATeIbHOCTH;

NPUHUMATH ce0si, TOHMMasi CBOM HEJOCTaTKU M JIOCTOMHCTBA;

NPUHMMATh MOTHBBI M AapPryMEHTBI JPYyrMX [IpH aHalu3e pe3yJbTaToB
NesATeIbHOCTH;

pU3HABATh CBO& MPABO M MPABO APYTUX HA OLIMOKH.

B mporecce DOCTHXEHUS JIAUYHOCTHBIX PE3yJbTaTOB OCBOEHHS [POTrPaMMbl
no ¢usKMKe s YpOBHs cpexHero obmiero oOpa3oBaHusi y 0Oydarommxcs
COBEpIIEHCTBYETCH SMOLUOHAIBHBIH MHTEJUIEKT, NpeArnoiaratoui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHHS, BKJTFOYAIOLIEro CIIOCOOHOCTh TOHUMATE CBOE SMOIMOHAIbHOE
COCTOSIHUE, BHJIETh HANPABJIEHUs! PA3BUTHS COOCTBEHHON SMOILMOHAILHOM Chepsl,
ObITH yBepeHHBIM B cebe;

caMoperyJMpoBaHus, BK/IIOYAIOLIEro CaMOKOHTPOJIb, YMEHHE IpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTL aJanTHPOBAaThCA K
IMOLMOHAJIBHBIM H3MEHEHHUSAM U TIPOSIBIISATh THOKOCTD, OBITH OTKPLITEIM HOBOMY

BHYTPEHHEH MOTHBALMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHIKCHHIO LENH H
yCrexy, ONTHMH3M, HHHUIMATHBHOCTb, YMEHHE JEHCTBOBaTH MCXOAS H3 CBOHX
BO3MOXKHOCTEH;

IMIATHHM, BKJIHOYAIOIEH CTOCOOHOCTh TOHUMATh SMOLIMOHAIBHOE COCTOAHHUE
JIDyTMX, YYMTBIBaTh €ro MpPH OCYIIECTBICHHH OOIIEHHA, CNOCOOHOCTH K
COYYBCTBHUIO ¥ COTIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOILIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS
C IPYTMMH JIIOJIbMH, 360 THTHCSI, POSIBIIATH HHTEPEC U pa3pemarh KOH(IMKTHI.

INPEAMETHBIE PE3YJIbTATbI

K xonuy obydenuss B 10 kiaacce mpeaMmeTHble pe3yinbTaThl Ha 0a3oBoM
YPOBHE JIOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y 00YHYAIOMIUXCSA YMEHHII:

JIEMOHCTPHPOBATh Ha MpUMepax pojib H MecTo (GHU3UKH B (HOpMUPOBAHHH
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOH TEXHHKH H
TEXHOJIOTHH, B TPAaKTHYECKOH NeATETbHOCTH JIHONEH;

YYMTBIBATH TPAHHULBl TPUMEHEHHS H3YYEHHBIX (U3NYECKHX MOIEIEH:
MarepuasbHas TOYKa, WHepLUaibHas cucTeMa oTcuéra, abComoTHO TBEPIOE TEIO,
MIeaJbHbIM ra3, MOJEIH CTPOEHHUs ra30B, XKHUAKOCTEH W TBEPIBIX Tell, TOYEUHBIH
3NIEKTPUYECKHI 3apsil Py pelieHnH Gpu3nuecKux 3aaad;

pacro3HaBarh (Gu3MyecKue siBleHUs (MpoLecchl) U 00BACHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KHHETHYECKOW TEOPHH CTPOEHWs BelllecTBa M



37€KTPOJAMHAMUKH:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE MPAMOJIMHEHHOE
IBH)KEHHEe, CBOOOMHOE TMajaeHHe TeJ, [BHXXEHHE 110 OKpPYXHOCTH, HWHEepUHs,
B3auMozeiicTue Ten, audQy3us, GpOyHOBCKOE NBHKEHHE, CTPOECHUE KUIKOCTEH
H TBEPABIX TeJl, U3MEHeHHe 00bEMA Tell IIPH HarpeBaHuH (OXJIXIEHHH ), TENJIOBOE
paBHOBECHE, HCIIApeHHe, KOHIEHCALHs, IJIaB/IeHHe, KPUCTAJUTH3alUs, KUIICHHUE,
BJIAXXHOCTB BO3/yXa, MOBBILIEHHE JaBJIEHHS ra3a MpH €ro HarpeBaHUuu B 3aKPbITOM
cocyle, CBS3b MEXAy MapaMeTpaMd COCTOSHHS Trasa B H30Iporeccax,
3JIEKTPU3ALUs TeJl, B3aUMOIeHCTBHE 3apsi/I0B,;

ONMHUCBHIBATh MEXAHWYECKOE IBIKEHHE, MCIOJb3ysd (HU3UYeCKHEe BEIHYHHBIL
KOOpAHWHATA, MyTh, MEepeMelIeHHe, CKOPOCTh, YCKOpEHHE, Macca Tesa, CHIa,
MMITYJIbC Tella, KHHeTHYECKas 3HEprus, NMOTEHIHalbHas SHEprus, MeXaHH4ecKas
paboTra, MexaHH4eCKas MOIIHOCTb, IIPH ONHCAHWH IIPABHJIBHO TPaKTOBAaTh
(GU3NYeCKHii CMBICI HCIOJIb3yeMbIX BEIHYHH, MX 0003HAuYeHHs H EAMHHUIIBI,
HAXoJuTh (HOPMYJIbI, CBS3BIBAIOLINE NAHHYIO (U3MYECKYIO BEJIMYHMHY C APYTHMH
BEJIMYMHAMH;

ONMKCHIBATh M3YYEHHbIE TEIJIOBblE CBOWCTBA TeJl W TEIUIOBBIE SBJICHHA,
UCIONB3ys (uU3MYeckue BeJIMYMHBI: JlaBJIeHHE ra3a, TeMIeparypa, CpeaHss
KHHETHYEeCKasi SHeprus XaoTUYeCKOro JIBHIKEHHUS MOJIEKYJl, Cpe/IHeKBapaTuYHast
CKOPOCTh MOJIEKYJ, KOJMYECTBO TelJIOThI, BHYTPEHHssl SHeprus, pabora rasa,
KO3 GHULHUEHT TMOJe3HOro NeHCTBUS TEIJIOBOrO JBHraress; MpH OIMHCAHUH
NpPaBUJIBHO TPaKTOBaTb (U3UYECKHH CMBICA HCMOIb3YeMBbIX BEJIHYMH, HX
0o003HauUeHHs W EIMHHIBI, HaxoAuTb (opMyJibl, CBA3BIBAIOLIHE JTAHHYIO
(bU3HYeCKYIO BeIMYUHY C IPYTUMH BEJIHYUHAM;

OIMCHIBATh H3yYEHHBIE JJIEKTPHUECKHEe CBOWCTBA BELIECTBA U JIEKTPUYECKHE
SBJIEHUS (IIPOLIECCHI), UCTObL3Ysl (GU3UYECKHE BEIMYHHBI: JJIEKTPHUYECKHUH 3apsil,
AJIEKTPHYECKOE T0JIe, HANPsHKEHHOCTD MOJIA, MOTEHIHAN, Pa3HOCTh NMOTEHLHAJIOB;
NpH ONHCAHHH TMPABHJIBHO TPAaKTOBaTb (HU3UYECKUH CMBICT HCIOJIb3YEMBIX
BEMYMH, MX 00O3HA4YeHHUs W EIMHHIIBI, YKa3biBaTh (OPMYJIbl, CBA3BIBAIOILHE
JNaHHYIO GU3NYECKYIO BETUYHHY C JIPYTUMHU BETUYHHAMH;

aHAJIM3UPOBaTh (M3MUECKHE MPOLECChl U SBJICHUA, UCIONb3Ys (H3UYECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemupHoro tarotenus, I, I u III 3akonsr HetoToHa,
3aKOH COXpaHEHWsi MEeXaHHYeCKOW OJHEepruM, 3aKOH COXPaHEHHs HMITYJIbCa,
MPUHLIKI CYNEpPHO3ULUU CUJI, TPUHLMUII PaBHONpPABUS HHEPLHAIBHBIX CHCTEM
OoTCcY€Ta, MOJIEKYJISPHO-KMHETHYECKYI0 TEOpHUI0 CTPOEHMUs BelleCTBa, Ia30BbIE
3aKOHbI, CBSI3b CpeJIHed KMHETHYEeCKON IHEPruM TelJIOBOro JABHXXEHHUS MOJEKYI C
abCoNIIOTHON TemrepaTypoi, rnepBblii 3aKOH TePMOJAMHAMHKH, 3aKOH COXpPaHEHHUS
3JIeKTpUYeckoro 3apsina, 3akoH KyroHa, npu 3ToM pas3niuyaTh CJIOBECHYIO
(opMyJIMpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe BhIpaKe€HHe U YCJIOBUS (IpaHHUIlbI,
00;1acTH) MPUMEHUMOCTH;



OOBSCHAThL OCHOBHBIE T[PUHLIMIBI JAEWCTBUS MallWH, NpubOOpOB U
TEXHHYECKMX YCTPOMCTB; pa3iuyarh yCJIOBUS UX O€30MacHOr0 MCIOJIb30BAHUS B
IMOBCEIHEBHOM )KU3HHU,

BBIMOJIHATE 3KCIEPUMEHTHI 110 HCCIEIOBAHUIO (U3UYECKUX SIBICHUH WU
IPOLIECCOB C HCIOJIb30BAaHMEM IMPSIMBIX M KOCBEHHBIX M3MEPEHHH, IpH 3TOM
GopmynupoBaTh npobieMy/3ajauyy W rHIoTesy y4eOHOro 3SKCIIepPUMEHTA,
cobupaTh YCTaHOBKY M3 MpPELIOKEHHOro 00OpYyAOBaHMS, MPOBOAUTE OIBIT H
(G opMyIHpPOBaTh BBIBOJIBI;

OCYLIECTBJISATH MPSAMbIE U KOCBEHHbIE U3MEPEHHS PU3HUECKUX BEJIMYMH, IIPHU
3TOM BLIOHpPATh ONTHMAIbHBIH COCO0 M3MEpPEeHHs W HCIOJIb30BaTh HM3BECTHBIE
METObI OLIEHKH MOTPELIHOCTEN U3MEPEHHUH;

MCCIIEZIOBATh  3aBUCHMOCTH  MeXAy  (QHU3HYeCKMMH  BEJIMYHMHAMH C
HCIIOJIb30BAHHEM TIPAMBIX H3MEpEeHHH, NMpPH 3TOM KOHCTPYMPOBATh YCTaHOBKY,
(GHUKCHpOBATh pe3yJbTaThl MOJYYEHHOH 3aBHCHMOCTH (DH3HYECKMX BEIHYHH B
Buze Tabmuil U rpaduKoB, 1e1aTh BBIBOABI 110 pe3yJibTaTaM MCCIIeI0BaHHUs,

cobmonaTh mpasusia 6e30MacHOro Tpyaa IpH MPOBEACHHH HCCIIEI0OBaHHUH B
pamMkax y4eOHOro O3KCIHEepHMEHTa, Y4eOHO-HCCIIEeN0BATENbCKOW M MPOEKTHOM
NESATENBHOCTH C MCIOJIb30BaHHEM H3MEPHTENbHBIX YCTPOHCTB M 1ab0OpaTOpHOro
obopynoBaHus;

pemiath pacyéTHbIE 3aJavyd C SABHO 3aJaHHOH (U3MYECKOH MOJIEIbIO,
MCIOJIb3ys (PU3MYECKHe 3aKOHBI U MIPUHLUIIBI, HA OCHOBE aHa/lM3a yCJIOBUs 3a/1a4u
BIOMpaTh (DU3MYECKYIO MOJEINb, BBIACNATh (U3HUECKHE BEIHYHHBI B (QOpMYIIBI,
HeoOXoauMBbIe JUIs €€ pelIeHHs, MPOBOJAUTh pacy€rbl M OLEHWBATb PEAJbHOCTD
IMOJTy4E€HHOT0 3Ha4eHUsi (PU3UUECKON BEINYNHBI;

pemiaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUECKH HENPOTHBOPEYUBYIO
IEMOYKY pacCyXIeHHI C Omopoil Ha M3ydeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
(Gu3nueckue SBICHUS;

MCIIOJIb30BaTh NP pelleHMH  Y4eOHbIX  3aJad  COBPEMEHHbIE
WH(OPMALMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYpHPOBAHHS, HHTEPIIPETALUHU
¥ TIpe/ICTaBJIeHUs y4eOHO# M Hay4yHO-NOMyJIApHOH WH(MOPMALHHU, MOTyYEHHOH U3
pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHATH3UPOBATh MOTy4aeMyro HHHOPMAIIHIO;

IIPUBOMTE NIPHMEPHI BKJIaZia POCCHHCKUX U 3apyOeXHBIX yU€HBIX-(H3HKOB B
pa3BUTHE HayKH, OOBJACHEHHE IPOLECCOB OKPYXKAIOIIEero MHUpa, B pa3sBUTHE
TEXHHUKH U TEXHOJIOTHH;

MCIOJb30BaTh TEOpPETHYECKUEe 3HAHHMA MO (U3UKe B MOBCEIHEBHOH XH3HH
s obecrnieyeHus 0e30MacHOCTH MpH oOpalleHuu ¢ NpubdopaMHu U TEXHUYECKUMH
yCTpOMCTBaMH, [UIsi COXpAaHEHHS 30POBbA U COOJIONCHHUS HOPM 3KOJOTHYECKOT0o
MOBEJICHHUs B OKpY’Kalolei cpeze;



paboTaTh B [IpyIIle C BBIMOJHEHHEM pPa3HYHBIX COLMAIBHBIX POJIEH,
IIAHUPOBATh paboTy TCpYINIbl, PAlMOHANBHO PacHpenessTh OOsM3aHHOCTH H
MJIaHUPOBATH JESTENbHOCTh B HECTAHJIAPTHBIX CHTYalMsX, aleKBaTHO OLICHHBATh
BKJIA/] KOXKIOTO U3 YUYACTHMKOB IPYIIIBI B pellleHHEe paccMaTpHBaeMoi Ipo06ieMBbl.

K xonny obyuenns B 11 kiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE [0JDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00y4aIOWIMXCsl yMEHHH:

JIEMOHCTPUPOBATh HA MpUMEpax poiib U MecTo (Gu3MKM B (POPMHUPOBAHHH
COBpEMEHHOW Hay4yHON KapTHHBl MHpa, B Pa3sBUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTH, B TMPAKTHYECKOH NesITeJIbHOCTU JIFOAeH, LEeJOCTHOCTh M €IMHCTBO
(buU3nYeCcKOi KapTUHBI MHUDA,

VUUTHIBATH TPaHUIbl NPUMEHEHHS H3YYeHHBIX (U3HYECKHX MOJIelei:
TOYEYHBIN JJIEKTPUYECKH 3apsl, Jyd cBeTa, TOYEUYHbIH HCTOUHHMK CBETa, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJe/Ib aTOMHOTO $i/ipa NMpU pelleHdH (U3MYecKuX
3aj1ay;

pacro3HaBaTh (U3MYecKue SBIEHUS (IPOLECcChl) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMHUKHU U KBAHTOBOM (PU3UKHU: 3JIEKTpHUYECKass IPOBOAMMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOe, MarHUTHOE HEWCTBUSA TOKA, B3aUMOJEHCTBHE
MarHMTOB, JJIEKTPOMarHWTHas MHIYKUHUS, JA€HCTBHE MArHUTHOrO TIOJIS Ha
MPOBOJHHK C TOKOM M IBHXKYLIMHCS 3apsil, SJIEKTPOMarHUTHbIE KOJIeOaHHA U
BOJIHBEI, MPSAMOJIMHENHHOE pacnpoCTpaHeHHe CBeTa, OTpPaXKeHWe, IpeJIOMIIEHHE,
uHTepbepeHus, aUpakuus U T[ONspU3alUs CBeTa, JUCIEpCHsl CBETa,
boroanextpudeckuit 3pdext (pororddexr), cBeTOBOE JaBIEHHE, BOSHUKHOBEHHE
JTMHEWYaToOro CHeKTpa aToMa BOJOpOJa, €CTeCTBEHHas M HMCKYCCTBEHHas
PagHOaKTUBHOCTb;

ONHKCBIBATH H3y4YeHHbIE CBOMCTBA BellecTBa (JJIEKTPHYECKHE, MarHHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYH0  MPOBOAMMOCTH  pa3IMYHBIX  Cpel) H
3NIEKTPOMArHUTHbIE SBIEHUs (TpOLeCChl), HMCMONb3Ys (U3HYECKHE BEITHYHHBI:
3JIEKTPUUYECKHH 3apsil, CHJIa TOKa, 3JeKTPUUYECKOe HAINpsKEeHHe, 3JIEKTPHUECKOe
CONIPOTHBIEHHE, Pa3HOCTh MOTEHIHAJIOB, 3JIEKTPOABHKYILAs CHia, pabdoTa TOKa,
MHIYKIUS MarHUTHOro nmnoss, cuiaa Amrmepa, cuna JlopeHua, MHIAYKTHBHOCTb
KaTyLIKH, JHEepPrus 3JeKTPHYEeCKOr0 W MArHMUTHOTO MOJieH, MepHoJ M 4acToTa
Kosebanuii B KonebaTenbHOM KOHTYpe, 3apsil M CHJIa TOKa B IpoLecce
rapMOHHYECKHX JJIEKTPOMAarHuTHBIX KoyiebaHuM, (OKycHOe pacCTOssHHE H
ONITHYECKast CHJIa JIMH3bI, NMPH ONMHCAHHM TPABHJIBHO TPaKTOBAaTh (DH3HUYECKHH
CMBIC]I HCIOJb3YyEeMBIX BEJIMYMH, WX O0003HA4YeHHs H EOUHHLBLI, YKa3bIBaTh
(GopMynbl, CBs3bIBAIOLIME JAHHYIO (H3HYECKYI0 BEJIHYMHY C JpPYTHMH
BeJINYHHAMH;

OMHUCHIBATh HW3y4YeHHble KBAaHTOBblE SBJIEHHS M TPOLECCHI, HCMONIB3YS
(Gu3MUecKHe BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, [UTMHA BOJIHBI H



4acToTa CBETa, YHEPrus U UMIYJIbC (OTOHA, IEPHO MOTypacnana, IHEprus CBs3M
aTOMHBIX siI€p, MPH OMUCAHMM TPABUIBHO TPAKTOBATh (U3UYECKUNH CMBICI
MCIOJIb3YEMBIX BEIMYMH, WX 0003HAYEHWs M EIMHUIIBI, YKa3blBaTb (OpPMYJIBI,
CBA3BIBAIOIINE JAHHYKD (HU3UYECKYI0 BEJIHYUHY C JpPYTMMH BeJIMYHMHAMH,
BBIYUCIIATE 3HAYe€HHE (PU3NUECKON BETHYNHBI,

aHAJIM3UPOBaTh (U3UYECKUE MPOLECCHl M ABJICHUA, UCIOIb3ysd (QU3HYECKHE
3aKOHBI ¥ NMPUHUHMIBL 3aKkoH OMa, 3aKOHBI MOC/IEAOBATEIBHOTO W MapalIeIbHOrO
COEIMHEHHUs MPOBOAHMKOB, 3aKkoH J[xoyns—JleHua, 3akoH 3J€KTpOMarHMTHOH
WHAYKIHH, 3aKOH MPAMOJHHEHHOr0 pacnpoCTpaHEHHs CBETa, 3aKOHBI OTPaXKECHHUS
CBETa, 3aKOHBI MPEJOMJIEHHA CBeTa, ypaBHeHHe DifHmTeiHa a1 doTtorddekra,
3aKOH COXPAHEHWS JHEPrHH, 3aKOH COXPaHEHHs HMITYJIbCa, 3aKOH COXpaHEHHs
3JIEKTPHYECKOro 3apsiia, 3aKOH COXpaHEHMs MaccOBOro 4ucia, moctynartsl bopa,
3aKOH paJiiOaKTHBHOI'O pacraja, Py 3TOM pa3IuvyaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BbIpaKE€HHe M YCJIOBHA (rpaHHibl, 00nacTH)
IIPUMEHUMOCTH;

OIpeneNsATh HalpaBJieHHe BEKTOpa MHAYKIMHA MarHUTHOTO 110JIs IPOBOJHUKA
C TOKOM, cHJIbl AMriepa 1 cuiibl JIopeHua,

CTPOMTh M OIHMCHIBaTh H300pakeHHe, CO3aBaeMO€ ILUIOCKMM 3€pKajioM,
TOHKOW JIMH30M;

BBITIOJIHATh AKCIEPUMEHTBI IO HCCIEIOBAHUIO (U3MYECKUX SBICHHH H
MPOLIECCOB C HCIIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHHH: NPH 3TOM
GopmynupoBaTe npobiieMy/3amadyy W THMOTe3y Y4eOHOro OIKCIIEpPHMEHTa,
coOupaTh YCTAaHOBKY H3 MPEIOKEHHOro 000pynoBaHMs, NMPOBOAMTH OINBIT M
(GbopMyIHpOBaTh BHIBOIBI;

OCYLIECTBJIATH MPAMBIE U KOCBEHHbIE H3MEPEHUSA QU3NUECKUX BEJIUYHH, IIPH
3TOM BBIOMpaTh ONTHMAJbHBIA CIIOCOO M3MEpPEHUs M HCIOJIb30BaThb M3BECTHBIE
METO/IbI OLIEHKH MOrPEeLIHOCTENH U3MEPEHHIA;

MCCIIEZIOBATh 3aBUCHUMOCTH (U3UYECKHMX BEJIMYHUH C HCIOIb30BaHHEM
MPAMBIX M3MEpPEHHH: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HKCHPOBATH
pe3yJibTaThl MOJYYeHHOH 3aBHCUMOCTH (U3MYECKUX BEIMYMH B BHAE TaOIUI H
rpauKoOB, JieJlaTh BHIBO/IbI 1O PE3yJibTaTaM MCCIIEN0BAHUS;

cobmonare npaBusia 6e30MacHOro TpyzAa MpU MPOBEIEHHH MCCIIENOBAHUN B
pamMkax y4eOHOro A3KCHepuMeHTa, y4eOHO-MCCIIe0BaTeNbCKOM M POEKTHOM
NESATENIbHOCTH C MCIOJb30BaHUEM HM3MEPHUTENbHBIX YCTPOMCTB M J1abopaTOpHOIo
obopynoBaHus;

peliath pacyéTHble 3aqa4yM C SABHO 3aJaHHOW (HU3UYECKOH MOJIEeNbio,
MCMOJIb3ys (PU3MYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4H
BbIOMpaTh (U3MYECKYI0 MOJIelb, BbIAENATh (HU3MYECKHE BETHYMHBI H (HOPMYIIBI,



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koamgecrso wacos . | DJIEKTPOHHbIE
HanmenoBaHue pa3/ieJioB H TeM [ (uudpossbie)
Ne n/n S————— Beero \ Kourpoabubie  IlpakTHueckne | o6pazoBaTenbubIe
00oTBI paboTsi }
= j pecypchl
Pasnen 1. ®U3MKA M METO/IbI HAYYHOI'O MO3HAHHS - N S
- ‘ i oyl - e - R |
butimoreka [JOK
1.1 | Ou3MKa B METObI HAY4YHOTI'O MMO3HAHUA } 2 <
https://m.edsoo.ru/7f41bf72
- — —— - — ‘ — S = i e - e e i —
Hroro no pazneny | 2 ‘ ‘
' Pazzen 2. MEXAHUKA - - N -
S o R “
‘ bubimoreka [{JOK
21 e . https://m.edsoo.ru/7f4lbt72J
L s - = | L - I , =
‘ ‘ bubimoreka [JOK
2'27 | ﬂnﬂaf‘fai / B https://m.edsoo.ru/7f41bf72 |
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 | 1 E:fs{l;;::::;?r?ﬁ ATbET2
| 1| S . . 7 B | https:/m. ;
Hroro no paszeny 18
© Payten 3. MOJIEKVJISIPHASI ®U3UKA M TEPMOJMHAMMHKA I
31 OCHOBBI MOJIEKYJISPHO-KHHETHYECKOH 9 | { 1 ]‘ but6imoreka [JOK
B '7 | TeopuH - o ‘,, - 1 i https://m.edsoo.ru/7f41bf72
| bubimorexa [[OK
. s e 10 1 https://m.edsoo.ru/7f41bf72
33 Arper;m,le COCTOSIHHS! BEIIIECTBA. 5 ‘ Bﬁ6ﬁ1;)Texa LIOK
’ ®a3oBbIE MEPEXO/bI B | https://m.edsoo.r/7f41bf72 |




HeoOXoaMMBIe IUIs €€ pelleHus, NPOBOJAMTE PacU€Thl M OLIEHHWBATh PEalbHOCTh
MOJy4YEeHHOr 0 3HaueHHs GU3NUECKON BETHUUHBI,

pelath KaueCTBEHHbIE 33/1a4M: BBICTPAUBATh JIOTHYECKH HEPOTHBOPEYHBYIO
LIEMOYKY PacCyKIEHU! C ONOpoi Ha H3y4YeHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
(bu3nYecKue SIBJICHHUS,

UCIIOJIb30BaTh  TIpH peleHun y4eOHBIX  3aja4 COBpPEMEHHBIE
WH(hOpMaLlMOHHBIE TEXHOJIOIMH JUISA MTOMCKa, CTPYKTYPHPOBaHHs, HHTEPIIPETALlHH
M TpeICTaBlIeHUs Y4eOHOH W Hay4HO-NOMY/ISIpHOH MHGMOPMALHH, NOTyYeHHOH U3
pa3IMYHBIX HCTOYHHKOB, KpHTHYECKH aHAIIM3UPOBATH MOJTy4aeMylo HH()OpPMaLHIO;

OOBSACHATh TPHHLMIBI AEHCTBHS MallWH, IPHOOPOB M TEXHHYECKHX
YCTPOMCTB, pa3iu4aTh yCJIOBUS UX O€30MacHOr0 MCIOJIb30BaHUA B MOBCEIHEBHOM
KU3HH;

MPUBOIUTH IPUMEPBI BKJIaJla POCCHHCKHX M 3apyOeXHBIX YUEHBIX-QH3HKOB B
pa3BUTHE HAayKH, B OOBSACHEHHE IPOLECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

MCII0JIb30BATh TEOPETHYECKHE 3HAHHUS MO (U3UKE B MOBCEIHEBHOM KHM3HH
s obecriedenus 6e30MacHOCTH MpH oOpalieHuH ¢ MpubopaMyu U TEXHUYECKHMH
YCTPONCTBAMH, JUISi COXPAHEHHs 3/10POBbsl U COOJIFOIEHHS] HOPM 3KOJIOrHY€CKOro
MIOBEJICHUS B OKpYKaroLen cpele;

paGoTate B Tpynme C BBINOJHEHHEM pa3JIMYHBIX COLMAIbHBIX pOJIeH,
[JIAHUPOBaTh pabOTy TpYMINbl, PALMOHAIBHO pacrnpenessTh O0f3aHHOCTH U
MJIAaHUPOBATH AESATEbHOCTh B HECTAHIAPTHBIX CHTYalUsAX, aleKBATHO OLIEHHWBATH
BKJIaJ] KQXKIOT0 U3 YYaCTHUKOB IPYIIEI B PeIIeHHEe pacCMaTpHBAeMO¥ POOJIEMBI.



MNOYPOYHOE IINTAHUPOBAHHUE

OKPYXXHOCTH
[Ipurumn orHocuTenbHOCTH ["amunes.

10 KJIACC )
Ne
ofee Tema ypoka

Bcero

| KostmuecTBO 9acoB

du3nkKa — Hayka 0 IPUpOJIE.
Hay4nble MeTO/1bI MO3HAHHSA
OKpYIXKaloLIero Mupa

Pons 1 MecTo pu3uKH B
(hopMHpPOBaHUH COBPEMEHHOM
Hay4YHOH KapTHHBI MHPa, B
IIPaKTHYECKOH JCATEIbHOCTH JIFOAEH

MexaHu4ecKoe JBHKEHHE.
OTHOCHTEJILHOCTh MEXaHHYECKOTO
neuwxkenus. [lepememenue, ckopocts,
YCKOpEHHE

PaBHOMEpHOE NPSAMOTHHEHHOE
JIBFDKEHHE

PaBHOyCKOpeHHOE NPSIMOJIHHEHHOE
JIBHOKEHHE

CoboaHoe najenue. YckopeHue
CcBOOOIHOIO MajeHus

KpuBonuHeHHOe JBHKEHHE.
JIBH)KeHHE MaTepHATbHON TOYKH 110

KonTpoabubie
pabdoTsi

v
|
Jlara
[IpakTH4eckne .
H3Y4eHHs
paboTsl
|
oY. o3.

JIeKTPOHHbIE
uudposbie ‘
obpazoBare/ibHbIE i

pecypcsl

bubmoreka [{OK ’
https://m.edsoo.ru/ff0c32¢2 |

Bubimmoreka [JOK l

https://m.edsoo.ru/ff0c33e6 |
1

\
bubmoteka [{OK
https://m.edsoo.ru/ff0c3508

S —
bubmuoreka 1{OK
43.09. https://m.edsoo.ru/ff0c3620
bubnuoreka [{OK
/ C? '0‘9' https://m.edsoo.ru/ff0c3 72e_
Bubmmoreka [JOK
‘, (QD 28, https://m.edsoo.ru/ﬂ’()c39cc7
J25.09 bubmoreka [IOK
’ https://m.edsoo.ru/ff0c3ada
7 7;4.?0 g bubnuoreka HE)K -




10

11

—

WHepuuaibHbie CHCTEMBI OTCYETA.
[lepssiit 3akoH HeroToHa

Macca tena. Cuna. [Tpunnun
cynepno3unuy cui. Bropoit 3akon
Hel0TOHA JUIS MATePHATLHOM TOUKH

Tpernii 3akon HetoTona juis
MaTepHAIBHBIX TOYEK

r—
|

3akoH BCEMHPHOTO TATOTCHHA. Cuna
TAXKCCTH. HCpBaﬂ KOCMHUYCCKas
CKOpPOCTH

12

’ Cuna ynpyrocth. 3akon ['yka. Bec

| Tena

| Cuna tpenus. KoappuueHnr tpenus.
! Cuiia COnpOTHBIIEHHS IIPU JIBUXKEHHH
| TeJia B KM/IKOCTH HJIM rase

| =

- IloctynaresnbHOe ¥ BpalaTesIbHOE
JBHKEeHHEe abCOMIOTHO TBEPAOro Tena.
MowmeHT cuel. [Tneyo cunel. Yenosus
paBHOBECHS TBEPAOI'O TEja

15

16

WMnyibc MaTtepuanbHOM TOYKH,
CHCTEMbl MAaTEPHAIBHBIX TOYEK.
Umnynse cuiibl. 3aKOH COXPAHEHHUS
uMITyJibca. PeakTHBHOE IBHKEHUE

PaGoTta 1 MOIHOCTD CHJIBL.
Kunernueckas sHEprus MaTepuanbHOR
ToukH. Teopema 06 H3MEHEHHUH
KHHETHYECKOW 3HEPIrHH

17

[ToreHnmanbHas SHEPrus.

hnps://rr;.asoo.ru/fmc3be8
Jf,i S5
o 1
bubmoreka [JOK
(@) ‘
od. 1©. https://m.edsoo.ru/ff0c3be8
» bubmmoreka [[OK
o/.£0.
Y 4 https://m.edsoo.ru/ff0c3be8
20, bubmmoteka [{OK
09 { https://m.edsoo.ru/ff0c3d00
bubmmoreka [JOK

#. 0.

https://m.edsoo.ru/ff0c3el 8

butmmoreka [JOK
| 16-fo. https://m.edsoo.ru/ff0c3f76
|
- bubmmoreka 1JOK
/ao fo. https://m.edsoo.ru/ff0c41a6
oz 3. 10 bubmuoreka [JOK
' ’ https://m.edsoo.ru/ff0c43d6
j . 0. Bubnuoreka 1JOK
https://m.edsoo.ru/ff0c4502
30.f0.

\
|
bubiuoreka Ilél( : H



18

[loTeHnmanbHas JHEPrUs YIpyro
nepopMHPOBAHHOH NPYKHHBL.
[ToreHumansHas JHeprus Teja BOIM3H
MOBEPXHOCTH 3eMJIH

[ToTeHuMaNbHBIE U HEMOTEHITHATBHBIE
cuiibl. CBsi3b paboThI
HETOTEeHIIHAIBHBIX CHJI C H3MEHEHHEM
MEXaHHYECKO#H JHEPrUH CUCTEMBI Tell.
3aKOH COXpaHCHHS MEXaHUYECKOH
JHEPruH

19

20

Jlaboparopnas pabota
«UccreioBanue CBS3H paboThI CHITBI C
M3MEHEHHEM MEXaHHYECKOH IHEPIUH
TeJia Ha PUMEPE PacTHKCHHS

PE3HHOBOIO XKryra»

Kourponsuas pabota no teme
«Kunemartuka. JluHaMuka. 3aKOHBI
COXPAHEHHS B MEXAHHUKE)

21

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISPHO-
KHHETHYECKOH TeopHH. bpoyHnosckoe
nskenue. Jluddysus

22

23

éa {0.

Xapaxkrep JABHXKECHHS H
B3aMMO/ICHCTBHUS YACTHI] BEIIECTBA.

Mojiesn CTpOEHHS ra3oB, KUAKOCTEH
H TBEPABIX TEI

Macca monekyn. Konnuectso
semecTsa. [locrosinnas ABoraapo

24

Tennosoe pasHoBecue. Temneparypa
u eé m3mepenwue. [llkana remnepatyp

https://m.edsoo.ru/ff0c461a

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

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

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




[lenbcus

’5 Uneansusriii raz B MKT. OcHoBHOE | bubmuoreka [[OK
ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHas TeMIiepaTypa Kak Mmepa ' |

2% CpeHeH KHHETHYECKON YHEPruu bubmmoreka [JOK
JIBH)KEHHS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneipona

| 27 3akon JlansToHA. ["a30BbIe 3aKOHBI ( o

! JlaGoparopunas pabora

f )3 «HccnenoBanue 3aBHCHMOCTH MEXKTY

| napaMeTpaMu COCTOSTHHSA

‘ pa3pex}EeHHOro raza» | L - ]

C) H3onpouecchl B U1€aIbHOM ra3e u ux | bubmoreka [JOK
rpaduyecKoe NpeacTaBlcHHE | https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus |
TEPMOIMHAMHYCCKOH CUCTEMBI H

30 crocoOwl e€ usmenenns. Konmuuectso bubmmoreka [JOK
TenIoTh ¥ pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
9HEPIrUs OHOATOMHOI'O HJICAJTBHOTO

| rasa -
31 Bujsbl Teruionepenayu Ecmpenie
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEII0OEMKOCTh BEIECTBA.
32 Kﬁmmecnao TEIUIOTHI IPH B Buomuorexs 10K |
https://m.edsoo.ru/ff0c5c36
Teruionepesade. AnuabaTHbli mpoiecce |

13 [lepBbiii 3aKOH TEPMO/IMHAMHUKH U €0 i bubmnorexa [JOK |
IIPUMEHEHHE K M30IpoIeccam ‘ https://m.edsoo.ru/ff0cSefc |

34 HeobpaTumocTs nponeccos B T bu6imoreka [[OK |




[ IIPUPOJIE. I;op:)ﬁ ;KOH ] https://rrT.edsoo.m/ﬁDcéBﬂ
opeoiiaven.
35 [Mpuamun neiicteus u K11/ TennoBoi 1 bubmoreka [JOK }
MAaIIUHEI https://m.edsoo.ru/ff0c600a |
_36 Lukn Kapro wero KILL 1 w
37 Dkonoruyeckue npodsiemMsl 1
TEIUI0IHEPreTHKH
18 Obobmaromuii ypok «MonekynsipHas 1 Bubnuoreka [{OK 1
- (usuka. OCHOBBI TEPMOIAMHAMHKHA » https:/m.edsoo.ru/ff0c6938
KonTpoubnas pabora 1o teme
39 «Mone Hzx ¢usuka. OCHOBBI 1 1 Batmumet LOK
YR ’ https://m.edsoo.ru/ff0c6a50 |
TEPMOIMHAMHUKHY» ) i ‘
40 [lapoo6pa3oBanue 1 KOHAEHCALUS. 1 bubmmoreka [[OK
Wcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
AGCOMIOTHAS M OTHOCHTEIIBHAS 1 '
41 BJIQXHOCTH BO3/1yxa. HacelmenHbii 1 | Batimaorexs LIOK '
Y8 https://m.edsoo.ru/ff0c64d8
- nap - B ! [ | — o
Teépnoe teno. Kpucrammueckue u ‘
0 | amop¢HBIe Tea. AHH30TPOIHS 1 bubmmoreka 1JOK
‘ | CBOMCTB KpUCTALIOB. JKuxue https://m.edsoo.ru/ff0c65f0
\ kpucTawibl. COBpeMEHHBIC MaTePHAIIBI | L ]
[naBnenue U KpUCTaLTH3aIH.
43 VY nenvuas 'renl;lc))m nnann::m 1 batamoresa LIOK
o ’ https://m.edsoo.ru/ff0c6708
Cybmmmanus - il B )
bu6moreka [JOK
£ VYpaBuenue TeruioBoro Hananca 1
| P . B pytps://m.cdsoo.ru/ﬁ’()c68207
45 DnexTpu3anus Tel. DIEKTPHYECKHH 1 bubmuorexa [IOK
3 3apsz. [[Ba Bu/a 3JIeKTPHYCCKHX https://m.edsoo.ru/ff0c6bee




3aps/ioB

48

51

52

53

[TpOBOHUKH, TUITEKTPHKH U
NOJIYIIPOBOJIHUKYU. 3aKOH COXPAHEHHUS
3NEKTPHYECKOTO 3apsjia

B3aumoeiicTBre 3apsaioB. 3aKoH
Kynona. Toueunsrit s51eKTpHYecKHii
3apsiji

‘i
bubmuoreka [JOK

https://m.edsoo.ru/ff0c6bec |

r— 1

bubiuoreka [[OK
https://m.edsoo.ru/ff0c6ced ‘

Hanpspk€HHOCTB 37IeKTPHYeCKOro
noss. [IpuHun cynepno3unun
JNEKTPUYECKHX nosnei. JInauu
HanpsHKEHHOCTH
PabGoTa cun 2J1eKTpoCcTaTHYECKOro
nojs. [Torenunan. Pazocts

IMOTCHIHAJIOB

[IpoBOHHKH U INIICKTPUKHU B
3JIEKTPOCTATHYECKOM I10J1€.
Jlnsnekrpuyeckas NpoHHIIAEMOCTh

OnexrpoémkocTts. Konaencarop

DNeKTPOEMKOCTB ILIOCKOTO
KOHJIEHCAaTOpa. DHeprus 3apsHkeHHOTr 0
KOHJIeHcaTopa

- — e

bubnunoreka [{OK
https://m.edsoo.ru/ff0c6df2

bubnroreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6muoteka [{OK
https://m.edsoo.ru/ff0c7018

Jlaboparopuas pabora "U3mepenue
INEKTPOEMKOCTH KOHJIeHcaTopa"

bu6mmoTeka [ [OK
https://m.edsoo.ru/ff0c7126

bubnuoreka [JOK
https://m.edsoo.ru/ff0c72¢0

54

[TpuHIMD AEHCTBUS U IPUMEHEHHUE
KOHJ/ICHCATOPOB, KOMHPOBAILHOIO
anmnapara, CTpyHHOro rnpuHTepa.
DNeKTpOoCTaTHYECKas 3allUTa.




3azemiieHue EKTPONpudOpOB

DNeKTPUYECKU# TOK, YCIOBHS €ro
. cymectBoBanus. [locTOSHHBIH TOK.
| 55 Cuna toka. Hanpsbxenue.
Conpotunenue. 3akon Oma Juist
ydacTka LeIH

[TocnenoBarenbHOE, Napajuie/ibHOE, |

| CMELIaHHOE COEJAMHEHHE
56 npoBoHKKOB. JIaboparopHas paborta
«M3yuenne cMEmaHHOro COeIMHEHHU

|
|
|
1 | PE3HCTOPOB»
'l_, -~ ‘L po)
1

PaGoTa # MOIITHOCTb JIEKTPHYECKOr0
Toka. 3akoH JDxoyis-Jlenna

" 3axon OMa JU1s TIOJTHOM (3aMKHYTOI)
anexkTpuyeckoi nemu. Koporkoe
58 - sambikanue. JlaboparopHas paborta
«H3mepenne DJ1C ucrounuka Toka u
€ro BHYTPEHHEr0 CONPOTUBIICHHUS»

DJIeKTpOHHAs! MPOBOAMMOCTE TBEPABIX
w METAJUIOB. 3aBHCHMOCTh

= COIMPOTHUBJICHUS METAIUIOB OT
temnepatypbl. CBepXIpoBOAHMOCTE

60 DneKTpUYeCKHH TOK B BaKyyMe.
CBo#cTBa IEKTPOHHBIX ITY4YKOB
[ToynpoBoAHHKH, HX COOCTBEHHAA H

61 npuMecHas mpoBoauMocTh. CBoicTBa

, | p—n-nepexoza. [lorynpoBoauKoBbie
|| mpeficp

0.5

0.5

ey

| T F——

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

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

bubnuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

Bubimoreka 1IOK
https://m.edsoo.ru/ff0c84ae




DNeKTPUYECKHi TOK B PaCTBOPaX M

62 pacruiaBax 3JIE€KTPOJIUTOB. 1 bubnuorexa [[OK
DNEeKTPOIUTHYECKAS JTHCCOLHALHS. https://m.edsoo.ru/ff0c82ba
OnekTponu3 |

| DNEeKTPUUYECKHI TOK B razax. |

63 CamocTosiTeNibHbIH 1 i bubimoteka [JOK
HECaMOCTOATENbHbIN pa3psaa. Monuus. | https://m.edsoo.ru/ff0c84ae
ITna3zma
DneKTpuyecKue npubopsl U

64 YCTPOMCTBA U X IIPAKTHYECKOE 1 bubnuoreka [{OK
npuMeHenue. [IpaBuia TeXHHKH https://m.edsoo.ru/ff0c86fc
6e3zonacHocTH

65 O6o6maromuit ypok 1 bubmorexa [IOK
«DNEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTposnsHnas pabota no reme i

66 «Inekrpocraruka. [locTossHHBIN 1 bubnnoreka [IOK }
JJIeKTpHYecKH# ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepsubiii ypok. KonTposbHas 1 bubmmoreka [IOK

| paboTa 1o Teme "DiekTpoauHaMuKa” | https://m.edsoo.ru/ff0c8c56

68 PesepBHbiii ypok. O600marommii ypok 1 bubmumoteka [{OK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 10
[TPOIrPAMME

68




11 KIIACC

: KosimuecTso yacoB - JNIeKTPOHHbIE
HaunmeHnoBanue pa3/iesioB H TeM ‘ (undpossbie)
Ne n/n Koutpoasnsie  [Ipakruueckune
| HporpamMmmbi Bcero obpa3soBaTejbHbIC
paboTsi paboTni
pecypcsi
| Paszen 1. QJMEKTPOJIMHAMHKA - S -
L1 MaruuTHoOe nose. JIeKTpoMarHiTHas 1 | | T 3 butymoteka [[OK ‘
’ MHJIYKIIHsE https://m.edsoo.ru/7f41¢97¢ |
| b s . s = = | S AT e ‘
WUroro no pa3aeny 11 {
" Pasaea 2. KOJEBAHUSI ¥ BOJIHBI N N ]
, i b . I e : —
‘ 21 Mexanu4eckue U 3JICKTPOMarHuTHhIC 9 ‘ 1 . Bubnmoteka [HOK ‘
B konebanus - ‘ https://m.edsoo.ru/7f41c¢97c |
’ 29 - Mexanu4ecKkue U 3J1eKTPOMarHuTHhIE 5 1 \ | bubimoreka [{OK
| = BONHBL | https://m.edsoo.ru/7f41c97¢ |
| bu6muoreka 1{JOK
772'3 - OHe ' - " B . - ’ https://m.edsoo.ru/7f41c97¢ |
Hroro no paszzeny 24

Pasaea 3. OCHOBBI CIIELMAJIbHOI TEOPHH OTHOCHTEIbHOCTH

31 OCHOBBI CIICIIHATTBHON TCOPHH 4 l
F OTHOCHTEJILHOCTH - | B
HUroro no paznery 4
Paszen 4. KBAHTOBASI ®U3HKA - -
4.1 \ DneMeHTBl KBAHTOBOH ONTHKH I 6
‘ 42 Wﬁ Crpoenne aToma ) 7% _7 . . 7

bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c97c

Buﬁm]meica [1IOK 7
hitps://mlg:dsoo.ru/7f4 1 c97f:
bubimoreka [HIOK
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HUroro no paszeny 24
Paszen 4. YJEKTPOJMHAMHKA _
Bbubmmorexa [[OK

f‘l N 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIH 251€eKTpUYecKHii TOK. TokH B 12 | bubmuoreka [{OK

) pasIHYHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazaery 22

Pezepl;;i(;é 7t;em 2

4
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. L

hnpsz//m.edsoo.ruﬂ f41 c97i

— -

bubimoreka [[OK
lmps://m.edsoo.ru/7f4] c97¢

Wtoro no pazaeny 15

Pazaex 5. JJTEMEHTHI ACTPOHOMUH H ACTPODH3HKH

\
5:1 } JneMeHTHI aCTPOHOMHH H acTPOPU3HUKH 7 . 1

Bubimoreka [JOK
https://m.eﬁgo.n{/jmlc97c

Wrtoro no pazaeny 7

Paszen 6. OBOBLIAIOLIEE [IOBTOPEHHE

[
6.1 ' O6o6maromiee noBropeHue | 4 i
WUroro no paszneny ‘ 4
—— —_— - — T
Pe3epBHOE Bpems l 3

OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME } 68 4

bubmuoreka [{OK
IIHDSZ//III.CdSOO:ﬂ7 f41 ;97c




11 KJIACC

Ne

n/n

4

Tema ypoka

[TocTosiHHBIE MArHUTHI H HX
B3aumozeicTBue. MaruutHoe noyie. |
Bektop MmarauTHON HHAYKIMH. JIuHUH
MarHMTHOM MHAYKLHH

MarsuTHoe 110J1€ IPOBOIHUKA €
TokoM. OnbIT Dpcresa.
B3aumoieficTBHE TPOBOHHKOB C
TOKOM

JlaGoparopnas pabora «M3ydenne
MarHMTHOTO T0JIA KaTYIIKH C TOKOM»

JlelicTBHE MArHUTHOIO MOJIA HA
npoBoAHHK ¢ ToKOM. Cuyia AMnepa.
Jlabopatopnas pabora
«Hccnenopanue nencTBUs
NOCTOAHHOIO MarHWTa Ha PaMKy ¢
TOKOM» |

L

JlelicTBHEe MarHUTHOIO IOJIS Ha

JIBHOKYIIYIOCS 3aPSDKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGora cuiibt

DnexTpoMarHuTHas HHIyKiHA. [Torok
BEKTOpa MarHuTHOH HHAYKIHH. DJIC
WHJTYKIIMH. 3aKOH 3JIeKTPOMarHu THOM

" Kbnnqmpg ;laé({s ) B ‘ JIeKTPOHHbIE
| Jara uudpposbie
Konrpoabubie | I[lpakruueckune
~ Bceero 6 p H3ydeHHs = oOpasoBaTe/ibHBIC
padoTsI paboThI pecypess
|
1 05.09 | bubauorexa [[OK
" | https://m.edsoo.ru/ff0c9778
‘ bubmmorexa [{OK
N,
1 0¢-03 https://m.edsoo.ru/ff0c98fe
— L _— 4 — — - —_— ’HI‘
‘ - bubmuoreka [{OK ‘
.09. |
1 ! . A 0F https://m.edsoo.ru/t‘ﬂ)c98t§
i i
| 1 1%.09. bubnmuoreka [[OK
https://m.edsoo.ru/ff0c9ac0
\
1 19. ©7 | bubmmoreka [IOK
https://m.edsoo.ru/ff0c9df4
1| do .09
|
[ |




10

unaykiuu Gapanes
Jlaboparopnas pabora
«HccnenoBanue sBjIeHUA
3JIEKTPOMArHMTHOM HHYKIIHH»

HUnaykTuBHOCTD. SBNeHHE

camouuaykiun. DJIC caMOMHIYKIHH.
DHEeprusi MarHUTHOT'O TOJISt KAaTYIIKH C

TOKOM. BHCKTpOMaI'HHTHOC noJie

TexHuyeckne ycTpoiCcTBa U UX
IIPHMEHEHHE: TOCTOSIHHBIE MArHUTHI,
3JIEKTPOMATHHTBI, JIEKTPO/IBUTaTENb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHIL,
HH/IYKIIHOHHAs NeYb

O6o6maroumii ypok «MarauTHoe

noJie. JJIeKTPOMArHUTHAsT HHITYKIIHS»

13

14

KonTtposbnas pabora no reme
«MarauTHoOE 1oJe.

DJIEKTPOMarHuTHasi HHTYKIIHS»

.

CBo0O0/1HBIE MEXAaHUYECKHE
kosiebanus. ["apmonnueckue
kosnebanusi. YpaBHeHue
rapMOHHMYECKUX KojeOaHuM.
[IpeBpaienue sHEpruu

Jlaboparophas pabora
«HWccnenoBanue 3aBUCHMOCTH
nepuo/ia Mabix Kosebanuil rpysa Ha
HHUTH OT JUTHHBI HATH H MacChl rpy3a»

KonebarenbHblit KOHTYp. CBOOOIHBIE

bubnuoreka [{IOK |
https://m.edsoo.ru/ff0cal 50

bubmmoreka [JOK
https://m.edsoo.ru/fflca600

bubimoreka [JOK
https://m.edsoo.ru/ff0cab82 |

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

14 .<0.

1£. 10,

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

bubimoreka [[OK 3
httDs://m.edsoo.[p@cb&O 1




15

16

17

18

19

KoJsiebaTeIbHOM KOHTYpe

3JICKTPOMarHUTHEIC KoJicOaHus B
HJleaIbHOM KoJiebaTeIbHOM KOHTYPE.
AHAJIOTHS MEX/Ty MEXaHHYECKHMH H
3JIEKTPOMArHHTHEIMH KOJICOaHHAMHU

®opmyna Tomcona. 3akon
COXPAHEHHMs SHEPIrHH B HICATLHOM

IIpencraBnenue o 3aTyXarolux
KosneGaHusx. BoIHYXI€HHbIE
Mexanudeckue konebanus. Pezonanc.
BeIHYX/IeHHBIE 3JIEKTPOMAarHHTHBIE
KoJiebaHus

ITepemennblit Tok. CHHYCOMIAIbHBIN
nepeMeHHbIH ToK. MolHOCTh
MEPEMEHHOTO TOKa. AMIUTHTYIHOE H
JielicTByIONIee 3HAUCHHE CUJIBI TOKA H
HaNpsHKEHUs

Tpauncdopmarop. [IpoussoacTso,
nepejada u norpediieHue
INIEKTPHYECKON YDHEPIrUH

YCTpoHCTBO U MPAaKTHYECKOE
NIPHMEHEHHE JJIEKTPHIECKOro 3BOHKA,
reHeparopa rnepeMeHHOro ToKa,
JIMHUH 2JeKTponepeay

Bubimoreka [[OK
https://m.edsoo.ru/ff0cb9c4

37.10.

bubimoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbd34

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

DKOJIOrHYECKHE PUCKH [IPH
MPOU3BOJICTBE IEKTPOIHEPIHH.
KynbTypa ucnons3oBaHus
INEKTPOIHEPIUH B MOBCEHEBHOM
WH3HH




22

MexaHu4eckue BOJHBI, YCIOBHSA
pacnpoctpanenus. [lepuoa. Cxopocth
pacrpoOCTPaHEHUS U JUTHHA BOJIHBL.
[TonepeyHsie ¥ NPO/IOJIBHBIE BOJIHBI

3Byk. CkopocThk 3ByKa. ['poMkocTh
3Byka. Beicora Tona. TemOp 3Byka

23

DNEeKTPOMarHUTHBIE BOJIHBI, HX
cBoiicTBa u ckopocts. [llkana
3IEKTPOMArHUTHBIX BOJH

24

25

[IpUHIMIIBI PaIHOCBSI3H U
tejaeBueHus. Pazsurue cpeicts
cBa3u. Paguosnokanus

bubmoreka [{OK
https://m.edsoo.ru/ffO0cca54

bubmmoteka [JOK
https://m.edsoo.ru/ff0cccOc

KonTtposnsnas pabora «Konebanus u
BOJTHBI»

26

27

CBE€Ta

[IpsimonuHelinoe pacnpocTpaHeHue
CBETa B OJIHOPOJIHOM cpeJie.
Toueunsrii ucrounuk cera. Jlyu

OTtpaxenue cBera. 3aKOHBI
orpaxxeHus cseta. [locrpoenue
H300paXXeHHH B IUIOCKOM 3epKaiie

28

29

OTpaXE€HUSA

[Tpenomnenne cera. [lonnoe
BHyTpeHHee oTpaxkeHue. [Ipenenpubii
yTOJI IOJIHOTO BHYTPEHHETO

JlaGopaTtopuas pabora «M3mepenue
nokasaresisi peJIOMJICHUSA CTEKJIa»

30

JIunzel. [TocTpoenune n3zobpaxenuii B

bu6muoreka [JOK
https://m.edsoo.ru/fflccfe0 |

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc68

butnuoreka [[OK
https://m.edsoo.ru/ff0cd350

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubimoreka [[OK
https://m.edsoo.ru/ff0cd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubnroreka [JOK




31

muH3e. QopMyIia TOHKOH JIHH3BL.
VYBenu4yeHue JIHH3bI

JlaGoparopnas pabora
«MccnepoBanue CBOMCTB
H300pakeHuit B IMH3aX»

32

133

34

35

36

37

38

39

OTHOCHUTCJIbBHOCTH

Jucnepcust ceeta. ClIoXKHBIH COCTaB
Genoro ceera. Liger. JlaGoparoprass |
pabora «Habmonenue aucnepcuu |
CBETa»

WUnrepdepennus ceera. ludpakuus
cera. JludppakunoHHas pemeérka

[TonepeyHOCTH CBETOBBIX BOJIH.
[lonspu3zanus ceera

OnTtuyeckue npubOpLI U yCTPOKCTBA H
yCIOBHA UX OE30MaCHOr0 MPUMEHEHHS

['paHu1IBl NPUMEHHMOCTH
Kiaccudeckoi mexanuku. [locrynarel
CrelMaIbHON TEOPHH

—_—

https://m.ed;oo.rru/ﬁ()cddle |

OTHOCHTEILHOCTb OJIHOBPEMEHHOCTH.
3amMe/yuieHHE BPEMCHH H COKpAIllCHHE
JUTHHEL

7 B;lénuomxé IIOK 7

https://m.edsoo.ru/ff0ced22

bubymoreka [JOK
hitps://m.edsoo.ru/ff0cf02e

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf862

DHeprusi ¥ UMITYJILC PENIITHBHCTCKOH
yacTuilbl. CBS3b MAcChl C SHEPrue u
HUMITYJIBCOM. DHEPrus MoKos |

KonTtposnbhas pabora «Onruka.
OCHOBBI CHIEIMATIBHON TEOPHH
OTHOCHTE/IbHOCTH »

bubimoreka [JOK
https://m.edsoo.ru/ff0cfa42

Bubnuorexa [ JOK
https://m.edsoo.ru/ffOcfc68

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf6 0

—

|




®doronbl. Popmyna [nasxka. Dueprus

Bn6nH0TeKa LlOKi

‘ 1
L ¥ uMnysse GoToHa https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIIENOBAHUE
l 41 (bo*r(r:aq)(belcra Onerter A. I’ 1 Buiuoiees HOX
‘ ' e https://m.edsoo.ru/ff0cffc4
,_ Cronerosa - - J 7 =
3akoHb! poTodrddexra. YpaBHeHue
42 Bﬁnmregi)na qs)lq()l)m‘o3(1)(§),¢:|<'ra 1 Seomoress HOK |
el : https:/m.edsoo.ru/fl0d01 Se
) «Kpacuas rpanuua» dorospdekra -
asienune ceera. Onerrer [1. H.
' 43 ﬁeﬁe eBa. XMMHYECKOEe JeHCTBHE ' 1 BuGisorexa LOK
i AR A https://m.edsoo.ru/ff0d04a6
cBeTa -
; TexHuueckne ycTpoicTsa u
|
NPaKTHYECKOE TPUMEHEHHUE: \
44 1 z
borosnemenT, GOTOAATIHK,
coJiHeyHas Oarapesi, CBeTOIMO/1 | . »
i 45 Pemenue 3a1a4 no reme «JI€MEHTBI 1 bubmuoreka [[OK
1 KBAaHTOBOM ONMTHKHA» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThI ‘
46 Pe i:l (dopa 110 paccesiHUIO 0-4acTH 1 L ‘
speehatoR sl https:/m.edsoo.rw/ff0d09 1a
[Inanerapuas Mojess aroma ' )
‘ bubmoreka [{OK
47 lilgcfyfam Bopa ! httpiz/lm.@soo.ru/fﬂ)dOafa |
U3nyuenue u nornomieHue GoToHOB
48 ny:e X0JI€ aTOMa C om{g:'o OBHS 1 Bubmorexa TIOK
w PEeR . P https://m.edsoo.ru/ff0d0afa
SHEPrHH Ha Apyro#. Buael ciektpoB | =
Bosnxosele cBoicTBa yacTuil. BoiHb!
49 ne bpoitng. Kopryckyns HIOI 1 Baturorexa LIOK
po o pHyCKyIp https://m.edsoo.ru/ff0d0ca8
| BOJIHOBO¥ Jyau3M. CrioHTaHHOE U




BBIHYXJACHHOC H3JTY4YCHHC

L

| 52

33

54

55

- pacnajn. ['amma-u3nyyenne

OTKpbITHE panOaKTHBHOCTH. ONBITHI

Pesepdopaa no onpeznenenuio cocrasa

PaHOAKTHBHOIO H3NTyYeHHUS
CpoiictBa ansga-, 6era-, ramma-
u3y4yeHus. Biusiaue
PaJIHOAKTHBHOCTH HA KHBBIC
OpraHU3MBbI

bubmuoreka [{OK
https://m.edsoo.ru/f0d0fd2

S—

OTKpbITHE TPOTOHA H HEHTPOHA.
M3otonel. Anbda-pacnaj.
DNEeKTPOHHBIH U MO3HTPOHHBIH OeTa-

DHEeprus CBA3H HYKJIOHOB B s/pe.
Snepusie peakuuu. SnepHori
peaktop. [IpobGiieMbl, nepcneKTUBEI,
9KOJIOTHYECKHE acCIeKThI A/ICPHO#
IHEPreTHKH
OnemeHTapHbie 4acTHIBL OTKpBITHE
no3uTpoHa. Metoibl HabMOAEeHUS U
PErHCTPALMK TEMEHTAPHBIX YaCTHIL.
Kpyrnsiit cron «@yHiaMeHTanbHbIe
B3aumoieiicTBus. EquHCTBO
(U3UYECKOH KapTHHBI MHPa»
Bun 3sé3nnoro neba. Cossesnus,
ApPKHE 3BE3/bL, IUIAHETHI, HX BUIUMOC
newikenue. Conneynas cucrema

56

Comnune. CoiHeyHasi akTHBHOCTb.
Ucrounuk sueprun ConHua u 38é31

— 1

bubnuoreka [{OK
https://m.edsoo.ru/ff0d 1162

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

4{

bubmoreka [[OK
https://m.edsoo.ru/ff0d0e38




57

3B&3/1bl, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IJIABHOM
nocjeioBaTe/bHOCTH. BHyTpeHHee
ctpoenmue 3B&3/1. COBpeMEHHBIE
NPEACTABIICHHUS O MPOMCXOKICHUH H
sposmoinu CotHIa U 3BE31Q

' 58

Muneunsrtit [TyTs — Hama ["anakTuka.
[Tonoxenwue u aBrxenue ConHia B
INanaxTuke. anaktuku. Y€puoie
JIBIPBI B SIZpAx raJlakKTHK

:

| 59

60

Bcenennas. Pazberanue ranakTuk.
Teopus bonbioro B3psisa.
PenukToBO€e H3TyuyeHHE.
MeraranakTuka

Hepewientbie npo6ieMbl aCTPOHOMHH

61

KonTtposnbHas pabota « D1eMeHTbI
aCTPOHOMHH H aCTPO(YU3HKH»

62

O6obmaromuit ypok. Poss Gu3uku u
aCTPOHOMHH B S5KOHOMHYECKOM,
TEXHOJIOTHYECKOU, COLIMAJIBHON U
THYECKOM cepax JesTeTbHOCTH
YeJI0BeKa

63

O6o6marouuii ypok. Poias 1 Mecto
(u3uKH ¥ aCTPOHOMUH B

COBPEMEHHOM Hay4YHO! KapTHHE MHpa

64

O6o6matouuii ypok. Poiab
($usngeckoi TeopHH B GOPMHPOBAHHH
npejcTaBieHuit 0 pusnuecKoi
KapTHHE MHpa




O6obmaromuii ypok. Mecto
(u3HYecKON KapTHHBI MHpa B 001IEM

o | psi/ly COBPEMEHHBIX €CTECTBEHHO- 1

} HAY4HBIX MPEJCTARICHHH O MpUpojIe

Z PesepBHblii ypok. MarauTHoe mnoie. I

‘ DJIeKTpPOMarHUTHas HHIYKIHs

i Pesepaublit ypok. Onrtuka. OCHOBBI

! 67 CreHaIbHOH TEOPHH 1
OTHOCHTEJIbHOCTH
Pesepubiii ypok. KBanTtoBas pusuka.

| 68 DneMeHThI aCTPOHOMHH H | 1

acTpoHu3nKH

" OBIIEE KOJIMYECTBO YACOB I10
| [IPOTPAMME | |

Bubnunoreka [JOK
https://m.edsoo.ru/ff0d 1784




PaboTa BbinOAHEHa NPaBUNbLHO HE MEHEE, YeM Ha NONOBUHY, AU A0NYLIEHa CyUecTBeHHan ownbka B
X018 IKCNEePUMEHTOB, B 06bACHEHUU, B 0popMaeHun paboTel, COBNOAEHUN NPABUA TEXHUKU
6esonacHocTv npu paboTe ¢ BewecTBamu 1 060pPyA0BaHUEM, KOTOPLIE UCNPABAAIOTCA NO TPe6OBaHMIO
yuuTens.

OmmemkKa «2»:

AonyuieHsl 2 (v 6onee) cywiecTeeHHble OWKUBKM B XO4€ IKCNEPUMEHTa, B 0BbACHEHUM, B 0POPMNEHUU
pabotbl, 8 cobntogeHnmn npasun TexHuku 6e3onacHocTu npu paboTe ¢ sBelecTsamu U 060pya0BaHUEM,
KOTOpbIE Y4aLWWIACA HE MOXKET UCNPaBUTb Aae No TpeboBaHUIO yuuTena.

Ommemka «1»:

PaboTa He BbINOAHEHA, Y y4alLeroca OTCYTCTBYIOT 3KCNEPUMEHTaNbHBIE YMEHUA.

OueHka ymgnm‘i pewarb 3KCNePUMEHTaIbHbIN 3agayu

Ommemka «5»:

MnaH pewexns cocTasneH NPasuNbHO; MpaBubHO OCYLWECTBAEH NOAGOP XMMUYECKUX PEaKTUBOB U
060pya0BaHua; [laHo NoAHOE O6BACHEHUE U CAeNaHbI BbIBOABI.

Ommemka «4»:

NN3H PELWEeHNA COCTaB/NIeH NPABU/LHO; NPaBULHO OCYLLECTBAEH NOABOP XMMUUYECKUX PeaKTUBOB U
060pyA0BaHMA, NPy 3TOM AoNYLLEHO He 6oNee 2-X HECYLLECTBEHHBIX OWUBOK B OBGBACHEHUM U BbIBOAAX.

Ommemka «3»:

NNaH peleHnA COCTas/IeH NPaBU/IbHO; NPaBMLHO OCYLIECTB/IEH NOABOP XMMUYECKUX PeaKTUBOB M1
060pyA0BaHNA, HO AONYLIEHA CYLLECTBEHHAA OWMGKA B OBBLACHEHUM U BLIBOAAX.

Ommemka «2»:

Aonywerbl 2 (1 Gonee) ownbku B NnaHe pelweHns, 8 N0AG0PE XUMUYECKUX PEAKTUBOB U
060pyAoBaHMA, B 06BLACHEHUM U BbIBOAAX

Ommemka «1»:

3afaya He pelueHa.

OueHka YMEHUH Pewartb pacyeTrHble 3aaa4u

Ommemka «5»:

B noruyeckom paccympaeHun v pewennm HeT ownbok, 3aaava pelweHa pPauUOHanbHbIM cnocobom.

Ommemeka «4»;

B N0rM4eckom paccyKaeHUM U PeLIeHNM HeT CyLLECTBEHHbIX OWUBOK, HO 3afa4a peweHa He
PauMoHanbHbimM cNOCobom nm aonyuieHsl He 6onee 2-x HeCYLLECTBEHHBIX OWMBOK.



Ommemeka «3»:

B nornyeckom paccyxaeHumn Het CyLecTBeHHbIX OWKUBOK, HO AONYLIEHa CYLLeCTBEHHAA OWKUBKa B
MaTeMaTUYeCKUX pacyeTax.

Ommemka «2»;
METCA CyLecTBeHHbIe OWMUBKU B IOrMYECKOM PacCyKAEHWUU U B peLleHUN
Ommemka «1»:

OtcyTcreue oTBeTa Ha 3ajiaHue.

Ot_.\em(a NMUCbMEHHDbIX KOHTPO/IbHbIX 23601’

Ommemka «5»:

OTBET NONHbLIA U NPaBUNBHBIN, BO3MOXKHA HEecyLecTBeHHan owunbKa.
Ommemka «4»:

OTBET He NO/HbLIA UK AONYWEHa He 6onee 2-X HeCyLLeCTBeHHbIX OLUMBOK.
OmmemkKa «3»:

PaboTa BbiNONHEHA HE MEHee, Yem Ha NON0BUHY, AONYLLEeHa 0AHa CyWecTBeHHan ownbKa 1 npu aTom
2-3 HecyWecTBeHHbIX.

Ommemka «2»:

PaboTa BbiNnONHEHa He MeHblLe, YeM Ha NONOBUHY NN COAEPXKUT HECKO/IbKO CYLWECTBEHHbIX OWMHOOK.
Ommemka «1»: PaboTa He BbINO/IHEHa.

Mpu oueHKe BLINOAHEHUA NUCLME@HHOI KOHTPONbHOM PaboTbl HEO6X0AMMO YUUTLIBATL Tpe6oBaHNA
eAuHoro opporpadpuyeckoro pexuma.

OTMmeTKa 33 UTOroBYH KOHTPONLHYIO PaboTy KOPPEKTUPYET NPeALIECTBYIOLLME NPU BbICTABAEHUM
OTMETKM 3a YeTBEepTb, NONYroaue, roa,.



