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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHUI M TpeOOBaHUU K pe3ysbTaTram
OCBOEHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npeactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yu€roMm enepaqbHOl padodeil MmporpaMMbl BOCHUTAHUS U
KOHIICMIINK TpenofaBaHus y4deOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
OpraHu3anusax Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBareabHbIe MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBAHME
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIHHOCTHOTO MOIXO/A.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEAMETHBIM pe3yjbTaTaM OOyYEHHs], a TAaKKe
YUYHUTBIBAET HEOOXOJUMOCTb pEATM3alMU MEXIPEIMETHBIX CBs3€ (U3UKU C
€CTECTBEHHO-HAYYHBIMHM YUYEOHBIMH IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE
e U3y4eHus: GU3UKU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus, INIAHUPYEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PHU3WMKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o pu3nke BKIIOYAET:

e TUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YyJIbTAThI [0 roj1aM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWU 00 OKpykarorem mupe. [IIkoabHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOMIN
JUIS €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbuszuyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHME UM aKTHMBHOE
npuMeHeHne (U3WYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
pa3Ho0Opa3HBIX TEXHOJIOTHM B cpepe F3HEPTEeTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHHUs] HOBBIX MATEPHANIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydeHue
(bU3HKK BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KApTHUHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHUH MNPUMEHSATHh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJIHEHUU UMH YUEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢hu3ukH 1151 ypOBHS CpEIHET0 00IIero 00pa3oBaHMs IMOJ0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBJISIETCS JIOTMUYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0beIMHEH BOKPYr (u3uueckux Teopuid. Bemymmm B Kypce sBisercs
(¢opMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MAaTe€pHH, BEIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOIO MOTEHIHATIa (PU3NYECKOHM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpoOIeMamMu.

Hoes npuxnaonou nanpaenennocmu. Kypce puszuku mpeamnosiaraetT 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »skonozuzayuu peanu3yercsi MOCPEACTBOM BBEIAECHUS JIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke 00CYXIeHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOi 0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PM3MKKM Ha ypOBHE CpEIHEro oOIero
oOpazoBanus sBIAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOpHH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPO/JIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUM, JUISl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO- eI TeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alllyd IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIMXCA.
J1st 6a30BOr0 ypOBHA Kypca PU3UKHU — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke oObEAMHEHBI B OONIMN CHUCOK YYEHUYECKHX MPAKTHYECKUX pPabdoT.
Boigenenue B yka3aHHOM MepedyHe J1a00OpaTOpHBIX padoOT, MPOBOAMUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS YYaCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IUIAaHUPOBAHUSI W OCHalleHWs kaOuuera ¢usuku. [lpu
3TOM O0O€CIeYrnBaeTCsl OBJAJCHUE OOYYalOIMMUCS YMEHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUS, MCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MOCTAHOBKY OIBITOB 10 TPOBEPKE MPEIOKEHHBIX THIIOTES.

bonpioe BHUMaHuE yAENSIETCS PEUIEHUIO pACUETHBIX U KAUECTBEHHBIX 3a]1a4.
IIpu 3TOM 171 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4 C SIBHO 3aJaHHOU
¢u3nyecKol MOAENbI0, MO3BOJIAIOIINE TPUMEHATH U3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK U MHTETPUPYs 3HAHUSA U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIFOTCS 33JaHUS HA



OOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SIBJICHUH U NPOIECCOB B OKpYKarollen
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A1 CUTyalud IpPaKTHKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTepranbHO-TEXHHUECKOMY
obecrieueHn0 yueOHOTO Tporiecca 0a30BBIA YPOBEHb Kypca (DM3WKH Ha ypOBHE
cpenHero oo6miero 0o0pa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBUSX MPEIMETHOTO
KaOuHeTa (U3UMKKM WM B YCJIOBHUSIX HHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B kabuHeTe pU3MKH AOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBAaHUE AJsl BBHIMOJHEHHS] YKa3aHHBIX B IIporpamme Io
¢u3MKe yUeHUYECKUX NMPaKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMOHCTpallMoHHOE  000pyJoBaHHE (OpMHUpYETCS B COOTBETCTBUM C
OPUHLMIIOM MHUHMMAJIBHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 1o (U3MKE KIOYEBbIX JAEMOHCTpaUUd s
UCCIIEJIOBAHMSI U3yYaeMbIX SIBICHHUA H  TPOIECCOB, OMIUPHYECKUX U
($yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGoparopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB U 0OOECreuMBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThuyeckue KOMIUIEKThI
1a00paTOpHOTO O0OPYAOBAHUSA JOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU aHAJOrOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOPUH.

OCHOBHBIMHM LIEJIAIMH U3y4€HHUs PU3KUKHU B 00LIEM 00pa30BAHUU SABIISIFOTCS:

e (opMupoBaHHE€ HUHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAay4YHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTHUE HUX MHTEJUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METOJI€ MO3HAaHUSA U (POPMHUPOBAHHE
MCCJIEI0BATENBCKOIO OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

e (popMupoBaHHE HAYYHOIO MUPOBO33PEHUS KAK pe3yjIbTaTa U3y4EHHUsI OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHME YMEHUH OOBSCHATH SIBJICHUS C MHCIIOJIb30BAaHUEM
(bu3MYeCcKUX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMupoBaHHE MPEACTABICHUN O ponu (U3UKU A PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3TUX Lened o0ecreynBaeTCsl pelieHueM CIeIyIoMMX 3a7ad B

Ipolecce U3yueHus Kypca GU3MKH Ha yPOBHE CPEAHET0 00111ero 00pa3oBaHus:

e MpUOOpETEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAsS MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;



e (opmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U JUISl TNPUHATHUS
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peIICHUS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢dbu3nyeckoil MOJENIbI0, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3JaHue (PU3MIeCKON MOJCIH, aJICKBATHOW YCIOBUSM 3aJ1auH;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeay,

e OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS U IMPOBEIICHUS
(bu3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaIiy,
ONpENENICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JlaHUE YCJOBHUU JIJIs PA3BUTHUS YMEHUHN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

Peanuzanus ecTecTBEHHO-HAyYHOW HAMPABICHHOCTH pabouel MporpaMMbl
yaeOHoTO0 npeamMeTra « Du3nKay OCyIeCTBISIETCS C UCTIOIh30BaHUEM 000Dy I0BAHUS
mKkoybHOro KBantopuyma.

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaToOpHBIX U
MPaKTUUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYWTENb JEJIaeT BHIOOP
NpOBEJEHUs J1abOpPaTOPHBIX pabOT U OMNBITOB C YYETOM HHAMBUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o mpupone. HayuHble MeETOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Posb 3kcrieprMenTa v TEOpUH B MPOLECCE TO3HAHMS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MonenupoBanue ¢u3HUeCKUX SIBIEHUM M mpoueccoB. HayuHble rUmoTessl.
®duznyeckue 3aKOoHbI U TeOpUH. ['paHULIBI TPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienne, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOEKIMH Ha OCH CUCTEMbl KOOPJIMUHAT.
CrnoxeHue nepeMele Ui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOIHMHEHHOE nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M MEepeMEUICHUS
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHre CBOOOIHOTO MaieHUsI.

KpuBosmHeHoe nBUKEHUE. [|BHKEHUE MATEPUAIBHON TOUKH 110 OKPY’KHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAs CKOPOCTb.
[lepuon u yacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMHbIE U PEMEHHBIC TTepeIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCYETA, WILIIOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ YIjOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO ITaICHUS.

HanpaBnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHUS C LIEJBbIO ONPEAEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHS MEXAY NyTAMH, IPOMICHHBIMU TEJIOM 34
MOCJIEI0OBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  Ilepeeii  3akoH  HeroToHa.
NHuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3uiiuu cuii. Bropoii 3akon HetoToHa jist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1JIs1 MaTepHranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBas kocMmudeckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKONBKEHUS U cuiia Tpenus mokos. KoadduimenT tpenus.
Cuita conpOTUBIIEHUS NPU JIBU>KECHUU TENA B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBIKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPIOIO TEIIA.

TexHu4yeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MOALINITHUKH,
JNBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpIUN.

CpaBHEHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTU OT AehOpMalluu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

HccnemoBanne ycCIIOBAM PaBHOBECHS TBEPAOTO TeENa, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHnbl COXpaHeHUA 8 MEXAHUKE

NMnynbc MatepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeENd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Pabora cusibl. MOIIHOCTH CHUIIBL.

Kunernueckass s>Heprusi MaTepUalbHOW TOYKU. Teopema 00 HW3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIus yIpyro
nedopMUpoOBaHHOM MPpYykUHBL. [loTeHIManbHasE YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3emu.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXAaHUYECKON YHEPIHUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: BONOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexoa mOTeHIIUATBEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabonul

N3yyenue abCOIIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBsSI3M pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxkrep IBHKEHUS U
B3aUMOJICCTBUS YaCTUILl BeulecTBa. MoOJenn CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPABIX T€N U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temneparyp
Llenbcns.



Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOPUHM HACAIbHOrO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHWs dvactull rasza. lllkanma
temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kiranempona.
3akoH [lanmproHa. M30mporeccsl B UaACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE H3OMPOIECCOB: M30TEPMa, H30X0Pa,
n3o0apa.

TexHuueckne YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUS.

Mojenb, HIUTFOCTPUPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK/1y IapaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoanHamMuueckass cucrema. BHYTpEHHsAs 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3MeHeHus. KonmdecTBo TeTioTel U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buaesl  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
Konm4uecTBoO TEmIOTHI MpH TEMIONEpPEaAye.

[Tonssitue 06 ammabatHoM mporecce. I[lepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHenne mepBOro 3akoHa TEPMOJIWHAMHUKHU K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ JOEUCTBHUS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEPTHM B TEIUIOBBIX MamuHax. KodpduinueHT mone3Horo
nerictBusl TerutoBord MamwuHbl. [lukn KapHo um ero ko3pduumMeHT moe3HOro
JNENCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTEellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHnenne BHYTpEHHEH HSHEPrUM Tela IPHU COBEPIICHUU pPAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TMOJA JEHCTBHMEM CXKATOro BO3JyXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAIIs).

W3meHeHune BHYyTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Ipu Terionepeaye.

OnpIT N0 a1nabaTHOMY paCIIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIs.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenne yaeinbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbli mnap. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONMS CBOWCTB
kpuctaioB. JKuakne xpucramwisl. CoBpeMmeHHble Marepuanbl. [lmaBienue u
KpUCTaluIA3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU IOJYyUYEHUSI COBPEMEHHBIX MAaTEPHAJOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJICHUH.

Cnoco0bl U3MEpPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHusl U MJIAaBJIEHUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYXa.

Pa3znesn 4. JnekTpoanHamuka
Tema 1. Inekmpocmamuxa
DJIeKTpU3anuus Tei. DIEKTPUUECKUM 3apAl. [[Ba BU1a 3JIEKTPUYECKUX 3aps0B.
[IpoBOIHUKH,  JHUAJICKTPUKK W IOJYNPOBOAHUKU. 3aKOH  COXPaHEHUSA
IIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodyedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoje. Hanpsok€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINM DJICKTPUUECKUX TOJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Pabota cui anekTpocrarudeckoro nojs. [lorennuan. Pa3HocTh NOTEHITMATIOB.
[IpOBOTHUKH W AWAIEKTPUKH B JJIEKTPOCTATUYECKOM Toje. Jludnekrpuueckas
IIPOHULIAEMOCTb.

OnextpoéMkocTh. KoHeHcaTop. DIIEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
IIEKTPOMETP, DBJEKTPOCTaTHUYECKass 3alluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS DJIEKTPOMETPA.

B3aumonencTBre Ha3IEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspkenue. 3akon Oma 171 yyacTka LEnu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBJICHUE BEILIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora osnektpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJBMKYILIAasi CHUJIa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKAa.
3axoH Oma 1151 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTtkoe 3ambIkaHue.

DJIEKTPOHHAasT  NPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Liazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOILA TN TTONIEPEYHOI0 CEUEHUS M MaTepuaa.

CMenaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOJABMXKYILIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia U IPOBOJAUMOCTb BO3AyXaA.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JIeKTPOBUKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 0a30Boro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAy4YHbIA (akT, rumore3a, (u3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHUE CUCTEMbl ypaBHEGHMM, JMHEWHas (YHKIUA,
napabona, runepbosia, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOCKIIUHA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEHN U ra3oB,



AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJUTHUYECKAS  JIMCCOLIMALUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUH C HMCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET W JIpyTH€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUaJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUS

ITocTostHHBIE MAaruuThl. B3anmoaencTBre MoCTOSHHBIX MArHUTOB. MarauTHoOE
nose. Bektop MmarauTHOM MHAYKIUU. [[pyHINUN Cyneprio3uliui MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKIMU. KapTuHa JIUHUNA MAarHUTHOM HWHIYKUWHU TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHOe 1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IMHUNA HWHAYKOIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HaIllpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBJIeHUE. [[BUKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIA HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnekrtpuueckoe moisie. OIEKTPOJBMXKYILNAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBrieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3y4yeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHMTa Ha PpaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHUE  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepmon, vacrora, amrummryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUi MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHue sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebatenbublii koHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIIbHOM KOJIe0aTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJsieOaHusiMu. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPTUH B UCATBHOM KOJIeOaTeTbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHy X 1€HHbIE 2JIEKTPOMarHUTHbIE KOJIEOAHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegada u NOTpeOICHUE IEKTPUIECKOM
DHEPIUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, I'€HEPATOP IEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiiorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA W HAMPSDKEHUSI OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mocnenoBaTeIbHOM COCIUHEHUM PE3UCTOpa, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAYH.

Vuenuuecxuii sxcnepumenm, rabopamopnvle pabomol

HccnenoBanne 3aBUCUMOCTH TIEpUOJa MaJlbIX KojeOaHu rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MACChI Tpy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LIEMH U3 TTOCIEA0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTylIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUMHbBLE 60JIHbL

Mexanuueckrue BOJIHBI, ycloBHs pacnpoctpaneHusa. Ilepuoa. CkopocTb
pacnopocTpaHeHHsi W JJMHAa BOJHBL. llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, MpeJIoMJICHUE, ToJsipu3anus, audpaxius,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. IIprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI PAMOCBSI3U U TENEBUACHUS. Paqroiokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEAUIIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE ONEPEUHBIX U MPOJAOTBHBIX BOJIH.

Kone6mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpakeHus: ¥ MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue unrepdepeHnnu u Audpakiiuu MEXaHUueCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
YaCcTOTOM KOJIeOaHUM.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEITOMIIEHHUE,
noJigspu3anus, 1udpaxius, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiienus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro ceeta. Lser.

Cobuparorue 1 paccenBaroiue JuH3bl. Tonkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHune n3oOpaxeHuil B COOMpAIOIIUX U
pacceuBaronX JuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTephEpEeHIHMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOTIOACHUS
[JIaBHBIX ~MAKCMMYMOB IpU NAJCHUM MOHOXPOMAaTHUYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapusanus caera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIIa,
doToamnmapaT, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPAaHEHUE, OTPAKEHUE M TNPEJIIOMIICHHUE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moiesb CBETOBOAA.

HccnenoBanue cBOWCTB U300pakeHUI B JIMH3AX.

Monenu MUKpPOCKOIIA, TEJIECKOIIA.

Ha6nronenue naTepdepeHnmm cpeTa.

HaGnronenue nudpaxiuum ceera.

HaGmroienre nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

HalGnronenue nonspusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

M3mepenue nokazaresis NpeaoMJIeHUs CTEKIIA.



HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuLBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaibHOU
TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILICHUE
JUTVHBL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTUIIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprum GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpeiThe u ucciaeaoBanue Gporodddexra. OnpiThl A. I'. CTosieToBa. 3aKOHBI
dbotodddexra. YpapHenue DiiHmTeHa 111 portodrddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yYCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTODIEMEHT,
dboToaaTUYMK, COJTHEUHAs OaTapes, CBETOAUO/I.

Llemoncmpayuu

®oTo3dh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHEro (GpoTodddekra.

CBeToano.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[InanerapHas wmoxaenb aroma. [loctynatel bopa. M3inyueHue W norjionieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO0 YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyau3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Monens onbita Pezepdopra.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

Habmronenue nuHeiyaToro CekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
panunoaktuBHoCcTH. OnbITh Pe3epdopaa mo onpeaeneHnio cocraBa paguoakKTHBHOTO
uznyuyenus.  CpoiictBa  anmb(a-, Oera-, ramma-uzinydeHus.  Biusnue
PaaOaKTUBHOCTU Ha KUBbIE OPTAHU3MBI.

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimonHnas momens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA H TO3UTPOHHBIA Oeta-pacmaa. [amma-
U3JIy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. Jlenenue u cCUHTE3 sA1€p.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOiaemMbl U MEpPCHEKTUBBI
SJIEPHOM SHEPTETHKU. DKOJOTMYECKHUE aCTIEKThI IIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOJIIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHIaMeHTaabHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3HUYECKON KapTUHBI MUPA.

TexHuyeckue yCTpoWCTBAa U MPAKTHYECKOE IIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TYMK HOHU3UPYIOLINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pasBuTUs actpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBHKCHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCThb. Mctounuk sHeprum ConHUa W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiii Ilyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Paz6eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE U3TydEHHUE.

Macmrabnas ctpykTypa Beenennoil. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vyenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJOXKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEeBEpPHOro MOJylIapys U IPKUE 3BE3/bI.

Ha6nronenus B Teneckon JlyHsl, mnaner, Miteunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMHMM B IKOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeTIOBEKA, POJiIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTUHE MUPA, pOJIb (PU3NUECKON TEOPUH B
dbopMHupOBaHUY MPEACTABICHUHN 0 (HU3UIECKON KapTUHE MHUPA, MECTO (DU3UIECKOM
KapTUHBl MHUpa B O0IIeM psy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIseTCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBSA3€H C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBsI3aHHbIE C HW3YYEHHWEM METOJIOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runoresa, (pusmyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, OPU3HAKH NOJ00MS TPEYrOJbHUKOB,
ONpeieJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nekrpuueckue sBIEHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JBW)KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE ABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl 00PAa30BaHMSI KPUCTAIIIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIU3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM MMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: JHWHWUUA DIEKTPOIEpENady, TEHEPATOpP IMEPEMEHHOrO TOKa,
ANEKTPOJIBUTaTENb, WHAYKUHOHHAs II€Yb, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yudeOHoro mpenmera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTBITA U OMBITA JEATEIBHOCTH B IMPOIECCE peaiM3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHOU JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€HA POCCUIICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpPECaX TIpa)kKJAaHCKOIrO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIINY;

YMEHUE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUUCKOM Ipak TaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIJ[a B TOCTPOEHUE YCTOWIMBOTO OYIyIIIEro;

4) 3cTeTHYECKOro0 BOCIIMTAHNA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOI'O TBOPUECTRA,
IpUCYLIEro (pU3NYECKON HAYyKE;

S) TPyA0BOr0 BOCIIUTAHUS:



UHTEPEC K pa3IuyHbIM cdepaMm mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCThH M CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) ’K0JIOrNYeCKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapaKTepa dKOJOTUYECKHUX MPOOIeMm;

IJITAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA,;

pacHIMpeHHue OIbITa JEATeIbHOCTH SKOJOTWYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESITEeNIbHOCTH, TOTOBHOCTh B IpoOIlecce
U3Yy4YCHUS (PUBHKHU OCYIIECTBIISITh MPOCKTHYIO M HCCIIEA0BATEIIBCKYIO IEITEIbHOCTh
WHUBUTyaIbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornvyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
OIPENCNATh WEIH ACATEIbHOCTH, 3aJlaBaTh IMapaMETPbl U KPUTEPUHU HX
JIOCTHOKCHMUS;
BBISIBJISAITH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C yYETOM aHAM3a WMEIOIIUXCS
MaTEpPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIBbHOCTH;
KOOPJAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEaIbHOT0, BUPTYaAJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarejbLCcKue 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUYEBBIMU MOHATHUSMHU U METOIAAMHU
buznyecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJ€Th BHUAAMU JEATEIHHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyalUsX, B TOM YHCJIE NIPH CO3AaHNU YUEOHBIX MPOCKTOB B 00J1aCTH (DUBUKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTATh THIIOTE3Y €€ PelIeHus, HaXOJUTh apTyMEHTHI JJIs TOKa3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a7]aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTeIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPHUOOPETEHHBII OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HEACITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJiaraTb OPUTHHAIbHBIC TOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS WHGOPMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, aHAaJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalrio MHGOPMAIMKM pPa3IHYHBIX BUAOB U (popm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONB30BaTh  CpeAcTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B PEHIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a7a4 ¢ coOI0AeHNEeM TpeOOBaHU M HIPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M JTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM Ha3zHaueHUsI MHPOPMALIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
¢dopMy npeAcTaBIeHUS U BU3YyaIH3aIHU.

KoMMyHHMKaTHBHBIC YHHBeEpPCAJIbHbIe YUeOHbIe AelCTBUA:
OCYIIECTBIIATh OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh NOPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4arh
KOH(DJIUKTBI;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOXO TOYKY 3pEHUSA C HCHOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MUCIIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOM U WUHIUBUIYAIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOmMUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOI'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUUIaH JCUCTBUH,
pacupenensiTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIaTh pE3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOT0 YYACTHUKA KOMaHbl B OOLIUI
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpemiaraTb HOBBIE MPOEKTHI, OLECHUBATh WJAEU C MO3ULIHAU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLUECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBJISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIE e CTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIATh NO3HABATENIbHYIO JESATENBHOCTh B 001acTu
GU3MKKM W acCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IIAH PELICHUS PacyE€THBIX M KadyeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX PEAIIOYTEHUN;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMHA B 00IacTU
(GU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU JJI OLIEHKH CUTYallluH, BbIOOpa BEPHOTO
pelieHus;



yMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAM3Ee pe3yIbTaToOB
JEATCIIbHOCTH,

MPUHUMATh Ce0sl, TOHUMAast CBOU HEJOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHajIu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

IPU3HABATh CBOE MPaBO | MPABO APYTUX HA OIIHOKH.

B mporiecce mocTmkeHs TIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMTPOTPAMMBI 110
bu3uKe I YPOBHS CpeIHEro ooOmero oOpa3oBaHHs Yy OO0yYarOlIuXxcs
COBEPIIICHCTBYETCS AMOIMOHAJILHBIN HUHTEJUJIEKT, peAnoJIaratoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW dMOIMOHAIIBHON CEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
HYMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHUIO 1IN U
yCIexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHUMATh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO M COTICPS)KUBAHHMIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C APYTUMH JIFOIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIBHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS H3YYCHHBIX (U3UYECKUX MOJEINCH:
MaTepHalibHasi TOYKa, MHEPIMaIbHas cUCTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
ANEKTPUYECKUH 3aps]] NpU PEIICHUH PU3NYECKHX 3a]1ay;

pacrno3HaBaTh (pU3MYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



AIIEKTPOAVHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHNUE,
cBOOOZHOE MAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJIECHCTBUE
Ten, nud@ys3usi, OPOyHOBCKOE IBUKEHHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TeE,
U3MEHEHHE 00BbEMa TeN MpU HarpeBaHUM (OXJaXKIE€HHWH), TEIUIOBOE PaBHOBECHE,
WCIIApEHHE, KOHJCHCALMS, IUIABJICHUE, KPUCTALIM3AalMs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, IIOBBILIICHUE JABJICHUS Ia3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYJE,
CBS3b MEXIY IlapaMeTpaMM COCTOSIHUA Ia3a B U30IIPOLIECCaX, IEKTPU3ALUA Tell,
B3aUMOJICHCTBUE 3aPsA10B;

OMHCHIBATh MEXAHWYECKOE [BIKEHHUE, MCIIONb3YS (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIbC T€Jla, KUHETUYEeCKash JHEprus, IMOTEHUHAIbHAS JHEPIUs, MEXaHW4YecKas
paboTta, MexaHMuYecKas MOILIHOCTh, IpPU ONHCAHMM NPABWIBHO TPaKTOBATh
(Gu3HYECKUI CMBICT HMCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHMHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMU
BEJINYMHAMU;

OIMCBHIBATh M3YyYCHHBIC TEIUUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCHIONIb3Yysl (U3MYECKUE BEJIIMYMHBI: JaBJCHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT DHEPTUsl XaOTHYECKOI0 JIBWKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAsS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(PGUIUEHT TMOJE3HOI0 JIEHCTBUS TEIJIOBOIO JIBUraTess; IpPHU ONHUCAHUU
IPAaBWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJb3YEMBIX BEIUYMH, MX
0003HaUeHHUA W E€OUHULBI, HAXOJIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
($U3NYECKYIO BEIUYUHY C APYTUMU BEIMUYHNHAM;

OIMCBIBATh U3YUYECHHBIE MIECKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE
SBJICHUS (IIPOLIECCHI), UCIOJIBb3Ysl (PU3NUYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsij,
IEKTPUYECKOE I10JI€, HANPKEHHOCTD I0JIs, IIOTEHIMAJ, PA3HOCTh OTECHIUAIOB,;
Opy ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHUS U EIAUHMIIBI; YKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJIEHMSI, UCHOJB3Ysl (PU3NUYECKUE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BCeMHUpHOTro Tarorenus, I, II u III 3akonsr HproToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAaHEHUs HWMITYJIbCa,
IPUHLAN CYNEPNO3ULNANA CWJI, NPUHLUII PABHONPABUSA HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON 3HEPIrUU TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pasinnyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



O0OBSACHITH OCHOBHBIC IPUHITUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 1O HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOIECCOB C HUCIHOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyIMpoBaTh MpodIeMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyJ0BaHUs, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BEIBOJIBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXKAY  (PU3UYECKMMH  BEJIMYMHAMH  C
UCTIONB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl OTYUEHHONU 3aBUCUMOCTH (PM3NYECKUX BEJTMYUH B BUIC
TabyuIl U TPaPUKOB, JAENIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEJCHUU HMCCIEIOBAaHUMN B
pamMkKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-MCCIEeIOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMNCTB M J1aOOpaTOPHOTO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHWBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHusl (PU3NYECKOM BETNUUHBI;

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pPACCYXICHUN C OMOpOoi Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTIOJIb30BaTh MIPH PEIICHNH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMHN U TPEICTABICHUS
y4eOHOH ¥ HAay4YHO-NOMYJIAPHON HH(POPMALMK, TOJYYECHHOM U3 Ppa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOIyIaeMyI0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHUE HAYKH, O0OBSICHEHHE MPOIIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KUZHU IS
oOecrieueHnss 0€30MAaCHOCTH MpHU OOpAllEHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 30POBbS M COOJIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeE;



paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
IJIAHUPOBAThH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xoH1y 00yuenus B 11 kiacce npemMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIeei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHbI UCTOUYHHK CBETA, SACpHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpU pelieHUud (PU3NYECKHUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHE SIBICHUS (IIPOLECCH) U OOBICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aHMMOJEHWCTBUE
MAarHuTOB, DJICKTPOMAarHUTHas WHAYKLHWs, JAEUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM M JIBIKYIIMHCS 3apsj, >JEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHuus, audpakuus W TOJsApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTornexTpudeckuit 3gdext (poToaddexT), CBETOBOE AaBIeHNE, BOSHUKHOBEHUE
JIMHEWYaToOro CHEKTpa aroMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaaOaKTUBHOCTD;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
3NIEKTPOMATHUTHBIE SABJIEHUS (IIPOLIECCHI), UCHOJIb3Ysl (pU3MYecKrue BEIMYMHBIL:
DIEKTPUYECKUMN 3apsjl, CHJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ M YacToTa
KonebaHuii B KojebaTeaTbHOM KOHTYpe, 3apsl M CcHjla TOKa B Ipoliecce
TAPMOHHYECKHUX DJIEKTPOMAarHUTHBIX ~KoJieOaHul, (OKYCHOE pacCTOSIHHE U
ONTHYECKas CWJIa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATh (DU3UUECKUUN
CMBIC]I HCIOJBb3YEMBIX BEJIUYMH, UX OO0O3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(opMyJIbl, CBS3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETUUMHY C IPYTUMH BEIUUUHAMY;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3YS
¢usnyeckue BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJI TOJypacajia, SHEPTHs CBI3U



aTOMHBIX SI7IEp, TPU OMUCAHWUW TPABUIBHO TPAKTOBATh (DU3UYECKUNA CMBICT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUsS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHAM3UPOBATh (PU3MUECKHE MPOLIECCHl U SBICHHS, UCHONB3YS (U3UUECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BAaTEIbHOTO U MapalieIbHOro
COCIMHEHMs] TPOBOJHHUKOB, 3akoH Jlkoyns—JleHra, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETa, ypaBHEHUE ODWHIITEeHHA s PoTodddekTa,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOI0 4YMclia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISl POBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMOE IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI 0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH: HpU ITOM
dbopmyMpoBaTh MpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHsI, TPOBOAMUTH OIBIT U (POPMYIINPOBATH
BEIBOJIBL

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHMH, IPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

MCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TAaOMUI[ U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEOBAHUS;

cobroaaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEIOBAaHUI B
paMKax y4eOHOrO OSKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOW M MPOCKTHOU
JESTeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0OBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hU3HUEcKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (HOPMYIIH,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIYYEeHHOT'0 3HAaYeHUS (PU3UUECKON BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTHUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKICHH C ONOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BATh ITPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPHPOBAHUS, UHTEPIPETAUA U MPEACTaBICHUS
y4eOHON ¥ HAy4YHO-MOMYJIAPHON HHGPOPMAIUK, TOJYYCHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

OOBSICHSTh TMPUHLMIBL JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKHUX
YCTPOKMCTB, pa3iIuyaTh yCIOBHUS UX O€30TACHOTO HMCIIOIh30BAHUS B IMMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3UKE B IOBCEAHEBHON KU3HU JIJIS
obOecrieueHrss 0€30MACHOCTH TpH OOpaIlIeHWHd ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUsSI 30POBbsSI M COOJIOIEHUS] HOPM DKOJIOTHUYECKOTO
IOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTtaTh B TIpyNNe C BBIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne i/

HaumeHoBaHuMe pa3ieioB U TeM

NPOrpamMmblI

KoanuyecTBo yacoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1

dusuka u MCTOAbI HAYYHOT'O IMTO3HAHUA

Htoro no pazaeny

Pa3zgen 2. MEXAHUKA

2.1

2.2

2.3

Kunemartuka

JnHamuka

3aKOHEI COXPAaHCHUS B MCXaHUKEC

Hroro o pasaeny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOIMHAMUKH

AFp@FaTHBIG COCTOAAHHA BCUICCTBA.

@da30BbIe NEPEXOIBI

Nroro no pazaeny

2

18

9

10

24

KonTposabHbie
padoTbI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7t41bf72




KoaunvecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ieioB U TeM (uudposBbie)
Ne ni/m Kourpoabnbsie IIpakTnyeckue
NMporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypcsbl
Pasznen 4. JIEKTPOIMHAMMUKA
bu6mmoreka [{OK
a1 IeKTpOCTATHKA 10 I https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKuid TOK. TOKHM B 12 | 1 bubnuoreka [JOK
' Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro o pasaeny 22
Pe3epBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

[NPOT'PAMME



11 KJTACC

HaumeHoBaHMe pa3/ie/ioB U TeM
MPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJAMHAMUKA

MaruautHoe noJjie. DJIeKTpOMarHuTHast
UHAYKIUS

1.1

Hroro o pasaeny

Pa3nen 2. KOJIEBAHUA 1 BOJIHBI

21 Mexanuueckue u SJICKTPOMAIrHUTHBIC

KoneOanus
s MexaHnueckre U JeKTPOMarHUTHBIE
' BOJIHBI
2.3 OnTuka

Nroro no pazaeny

KoaunuyecTBO 4acoB

Kontpoabubie IlpakTuueckue
Bcero

padoThbI padoThI
11 1 3
11
9 1
5 1
10 3
24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CIENUATIBHON TEOpUH

OTHOCUTEIbHOCTH
Hroro no pazneny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DeMEHTEI KBAHTOBOU OITHKU

4.2 Ctpoenue aToma

4 1

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c¢

bub6moreka [JOK
https://m.edsoo.ru/7f41c97c




HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Ne i/

4.3 ATOMHOE SApO

Hroro o pasaeny

KoaunuyecTBO 4acoB

Bcero
padoThbI

15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU

Hroro o pasaeny

Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O06o06m1aroriee MTOBTOPCHHE
Hroro o pasaeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7 1

68 4

KoHnTpoibHbIe

IIpakTHyeckue

padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bubnunoreka [IOK
https://m.edsoo.ru/7f41c97c

bubnunoreka [IOK
https://m.edsoo.ru/7f41c97c¢




ITOYPOYHOE INIAHUPOBAHUE
10 KJTACC

Ne ni/m Tema ypoka

®usuka — Hayka o npupoje. Hayunsie

! METO/IbI TIO3HAHUS OKPY>KAIOIIEr0 MUpa
Pons 1 MecTO Gpu3UKU B POPMUPOBAHUH

2 COBPEMEHHOM HAYYHON KapTUHBI MHUpPA, B
MIPaKTUYECKOU NEATEIbHOCTH JIIOIEH
MexaHn4yeckoe JBUKECHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwxkeHusd. [lepemenienne, CKOpoCTb,
YCKOpEHHUe

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE
JBUKEHHE

6 CBoOoaHOE TIazieHne. Y CKOpeHue
CcBOOOJIHOTO Ma/ICHUS

7 KpuBonuneiinoe nBuxeHue. /[Bruxenue
MaTepuaabHOU TOUYKHU IO OKPYKHOCTH
[Tpurumn otHocuTenbHOCTH ["anuies.

8 WNHepuuanbHble CUCTEMBI OTCUETA.

ITepsbslii 3ak0H HproTOHA
Macca tena. Cuna. [Ipunun

9 CyIHepno3uLuu cui. Bropoii 3akoH
HproToHna 11 MarepuaibHOM TOUKHU

KoaunuecTBo yacoB

Bcero

KonTtposabHbie
padoTbI

IIpakTnyeckue
padoThI

JJIeKTpOHHbIe HH(pPOoBbHIE
oOpa3oBaTejibHbIE
pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c32e2

bubmuorexka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c372e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc3ada

bubmmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8




Ne i/

10

11

12

13

14

15

16

17

Tema ypoka

Tperuii 3akoH HeroToHa miist
MaTepHATBHBIX TOYEK

3aKkoH BCEMUPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬁ KOCMHYCCKast CKOPOCTb

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. KoapdummeHt tpenusi.
Cura conpoTUBIICHHUS TP IBIXKEHUU Tela
B )KHUJIKOCTH HJTU Ta3e

[TocTynarenbHOE U BpaliaTebHOE
JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea.
Mowment cuisbl. I1nedo cunbl. YcnoBus
paBHOBecHs TBEPAOTO Tena

NMiynsc MmaTepralbHON TOYKH, CUCTEMBI
MaTepUaJIbHBIX TOUYEK. IMITyIbC CHUJIBL.
3aKOH COXpaHEHHMs uMITyJbca. PeakTuBHOE
JIBUKCHHE

Pa6ora u moutHocTh cuiibl. Kunernueckas
SHEprus MarepuanbHoOi Touku. Teopema
00 U3MEHEHNU KUHETUYECKOI SHEPriH

[TorenuunansHas sueprus. [loreHnumanbHas
9HEprus ynpyro aeopMHUpPOBAHHOMN
npy>kuHbl. [loTeHIHanIbHas SHEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbBbIE IU(PPOBLIE
o0pa3oBaTe/ibHbIE
pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc3el18

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3f76

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c41a6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c43d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a




Ne i/

18

19

20

21

22

23

24

25

Tema ypoka

[ToTeHnManbHBIE U HEIOTCHIMAILHBIC
cuibl. CBs3b pabOTHI HEMTOTEHITUATBHBIX
CHJI C N3MCHECHHEM MEXaHMISCKOM
SHEPIUU CUCTEMBI TeJ. 3aKOH COXPAHECHUS
MEXaHUYECKOW SHEPTUU

Jlaboparopnas padota «MccienoBanue
CBA3U pa60TI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUHU TeJla HAa IPUMEPE
PaCTSHKEHHSI PE3UHOBOTO XKTYTa»

Konrponbnas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHsI B MEXAHHUKE

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON TeOpUHU. bpoyHOBCKOE
newkenue. Auddysus

XapakTep ABMKECHHS U B3aUMOJICUCTBUSA
4yacTull BeuiecTBa. Monenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX TEI

Macca monekyn. KonnuecTBo BemecTsa.
[ToctrossnHast ABoraapo

TermnoBoe paBHoBecue. Temnepatypa u €€
usmepenue. [llkana remneparyp Lienscus

HUneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

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

Bubnnoteka LOK
https://m.edsoo.ru/3fab8d01

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc2

Bubnnoteka LLOK
https://m.edsoo.ru/a5a52349

Bubnnoteka LLOK
https://m.edsoo.ru/28dddf58

Bubnnoteka LLOK
https://m.edsoo.ru/399941a8

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




Ne i/

26

27

28

29

30

31

32

33

34

Tema ypoka

AOcomoTHas TeMrepaTrypa Kak Mepa
CpEeHEN KNHETUYECKON YHEPTUH
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneiipona

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

Jlaboparopnas padota «MccnenoBanue
3aBHCHMOCTH MEXKIY MapaMeTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a
W3omporieccsl B UACaTbHOM raze u ux
rpaduyeckoe nmpeacTaBIeHUE

BuyTpennsisa sneprust
TEPMOJMHAMHYECKOI CUCTEMBI H CTIOCOOBI
e€¢ n3meHeHus. KoamyecTBo TEIioTs 1
pabota. BHyTpeHHSs HEprus
OJIHOATOMHOTO HJICaJIbHOTO Ta3a

Bune! teronepenauu

VY nenbHas TenI0EMKOCTh BEIIIECTBA.

KonnuecTBO TEIIIOTHI Ipu TeIuIonepeaalc.

AnuabaTtHBIH poriecc

[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO
MIPUMEHEHUE K N30IpoIeccam
HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.
BTtopoii 3aKk0H TepMOIMHAMUKHN

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

Bubnnoteka LLOK
https://m.edsoo.ru/4a7d756f

Bubnnorteka LOK
https://m.edsoo.ru/cb9883e7

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc5efc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6230




Ne i/

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

[punnun aeiicteus u KI1J[ rermmosoit
MAaIlIUHEI

[Mukn Kapuo u ero KIT/I

OKOJIOTUYECKHE HpO6JIeMBI
TCIIJIOOHCPICTUKHA

O6o06maromuii ypok «MosexkysipHast
¢uznka. OCHOBBI TEPMOIMHAMUKI

KonTponbHas pabota no teme
«Momnekynsipaas pusuka. OCHOBBI
TEPMOJAVHAMUKI»

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kunexnue

AOCOIIOTHAs ¥ OTHOCUTEIbHASI BIAXKHOCTh
Bo3ayxa. Hacelennslii map

Teépnoe teno. Kpucramnmueckue u
amopdHbIe Tenaa. AHU30TPOIHS CBOMCTB
KpucTauioB. JKHJIKME KPUCTAILIBIL.
CoBpeMeHHbIE MaTepHalbl

[InaBnenue n kpucTamuM3anus. Y geiabHas
teruioTa miasiaeHus. Cyonumanus

YpaBHeHHE TEIJIOBOTO OaaHca

OnexTpuzanus Tej. JIEKTPUIECKUN 3apsil.

I[Ba BUJA SJICKTPUUCCKUX 3apA10B

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbBbIE IU(PPOBLIE
o0pa3oBaTe/ibHbIE
pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/ff0c600a
Bubnnoteka LOK
https://m.edsoo.ru/0Oce91c6c

Bubnnoteka LOK
https://m.edsoo.ru/dfe7c828

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bubmmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708

bubmoreka [JOK
https://m.edsoo.ru/ff0c6820

bubmuorexka [JOK
https://m.edsoo.ru/ffOc6bcc




Ne i/

46

47

48

49

50

51

52

53

54

Tema ypoka

[IpoBOOHUKY, AUIIEKTPUKHU U
MIOJIYTIPOBOIHUKH. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsaa

B3aumopericteue 3apsa10B. 3akoH Kynona.
To4YeUHBI 2IIEKTPUYECKUN 3apsi]

Hanpsk€HHOCTB 2IEKTPUYECKOTO MO,
[TpyHIMI CyneprIO3ULIUH IEKTPUUECKUX
nosned. JInHuy HanpsLKEHHOCTH

PaboTa cuit aiekTpocTaTHuecKoro moJsi.
ITorennuan. Pa3HocTh IOTEHIIHAIOB

ITpOoBOAHMKY U TUAIIEKTPUKHU B
AIIEKTPOCTATUYECKOM IIO0JIE.
Jwusnexrpudeckast IPOHUIIAEMOCTb

OnexrpoéMkocTs. KonneHncatop

OneKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHCcaTopa

Jlaboparopnast pa6ota "U3mepeHue
ANEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMO AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBHOTO
arapara, CTpyHHOIo puHTEpA.
DJIeKTpOoCTaTUYECKas 3aluTa. 3a3eMIICHUE
AIEKTPOIPUOOPOB

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmmoreka [JOK
https://m.edsoo.ru/ffOc6ced

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6df2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexka [JOK
https://m.edsoo.ru/ffOc7018

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7126

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

Bubnnoteka LLOK
https://m.edsoo.ru/de13f56b

Bubnnoteka LOK
https://m.edsoo.ru/ed4e27aca



Ne i/

55

56

57

58

59

60

61

Tema ypoka

DNEeKTpUYECKUN TOK, YCIOBHUS €r0
cymectBoBanus. [loctossHHbIN TOK. CHila
toka. Hanpsbxkenue. ConpoTuBieHHeE.
3akon Oma Jy1sl ydacTKa Lenu

[TocnemoBaresabHOE, APALIEIBHOE,
CMEIIaHHOE COCTUHEHUE IPOBOIHUKOB.
Jlaboparopras padota «3yuenue
CMEIIIAaHHOTO COCMHEHHSI PE3UCTOPOBY

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon Oma 115 TOJTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3ambIkanue. JJabopatopHas pabota
«M3mepenne D/IC nctouHnka Toka 1 €ro
BHYTPEHHET'O CONPOTHUBIICHHSD)

DJeKTpOHHAS TIPOBOJMMOCTH TBEPIIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

DJIeKTpUYECKui TOK B Bakyyme. CBoCTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
npuMecHas mpooaumocTs. CBoiicTBa p—
n-nepexona. [lomynpoBogHUKOBBIE
MIPUOOPHI

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

0.5

0.5

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypcsl
Bubnnoteka LLOK

https://m.edsoo.ru/8c65020a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

Bubnnoteka LOK
https://m.edsoo.ru/a1383ec3

Bubnnoteka LLOK
https://m.edsoo.ru/2280fb4b

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc84ae




Ne i/

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Tema ypoka

DIIEKTPUUYECKHI TOK B pacTBOpax u
paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS TUCCOIHAITHSI.
DNEKTPOIIN3

DNEeKTpUYECKUH TOK B ras3ax.
CaMOCTOSTEIIBHBIN 1 HECAMOCTOSTEIIHbHEIN
pa3psa. Momnuus. [1nazma

DexTpuyecKkrue NpuOopsl U yCTPOMCTBA U
UX MpakTuieckoe npumenenue. [Ipapua
TEXHHMKH 0€30IaCHOCTH

O0606mmanmui ypok «IEeKTPOoInHAMUKA»

KonrponsHas pabora no teme
«Qnekrpocraruka. [locTosHHBIH
ANEKTPUYECKUI TOK. TOKM B pa3nuuHbIX
cpenax»

Peseprubil ypok. KonTponsnas pabora mmo
TeMe "DneKkTpoaruHaMuKa"

Pe3epBHbIii ypok. O6001maomuil ypok no
temaM 10 xnacca

KoaunuyecTBO 4acoB

Bcero

68

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8c56

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6c




11 KJTACC

Ne ni/m Tema ypoka

ITocTosiIHHBIE MATHUTHI M UX
B3aUMOJEHCTBHE. MarHuTHOE MOJIE.
Bektop MmaruutHOM MHAYKUWA. JInHUM
MarHUTHOW MHIYKIIHH

MarauTtHoe 1oJje NpoBOJHUKA C TOKOM.
2 OmneiT OpcTena. Bzaumopeiictaue
IPOBOJHUKOB C TOKOM

JlaGopatopHnas pabora «3yuenue
MarHUTHOTO TOJIS KaTyIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TOJIS1 HAa MPOBOJHUK
¢ TokoM. Cuna Ammnepa. JlabopaTopHas
pabota «VccnenoBanue qeiCTBUS
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM»

JleficTBMe MarHuTHOTO TOJISI Ha
JIBIOKYIIYIOCS 3apsDKEHHYI0 yacTuiyy. Cuna
Jlopenmna. Pabora cunsl JIopenia

DnexkTpoMarHuTHas HHAYKIMS. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. IC
WHIYKIUU. 3aKOH JIEKTPOMAarHuTHON
uHaykiuu Papanes

JlabopaTtopnast pabora «HccnenoBanue
SIBIICHUS DJIEKTPOMATrHUTHON WHTYKIIAW

WNHIyKTUBHOCTD. SIBIIEHIE CAMOMHIYKIIHH.
O/1C caMOMHIyKIIMU. DHEPrUs

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoTbI

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c9778

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcal50

but6mmoreka [{OK
https://m.edsoo.ru/ff0ca600




Ne i/

10

11

12

13

14

Tema ypoka

MAarauTHOTIO IMOJIA KaTyIlIKU C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

TexHnueckue yCTpomucTBa U X
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs NI€Yb

O6o6maromuii ypok « MarHUTHOE TOJIE.
DNEeKTpOMAarHUTHAS WHIYKIIHSD

KoHnTtponbHas pabota o teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD»

CB00OIHBIE MEXAaHUYCCKHUE KOJICOAHNS.
lapmonmnueckue konebanus. Y paBHEHUE
rapMOHHYECKHX KoyieOanuii. [IpeBpamenue
SHEPTUU

JlaboparopHnas pabota «lccrnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJBIX KOJeOaHui
rpy3a Ha HUTH OT JUTHHBI HUTH U MacChI
rpy3a»

Koneb6arenbuplit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaIOTUst MEXAY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMA

KoaunuyecTBO 4acoB

Bcero
padoThbI

KonTpoabubie IlpakTuueckue

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

Bubnnoteka LLOK
https://m.edsoo.ru/684781a3

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcaf06

Bubnnoteka LLOK
https://m.edsoo.ru/c8fcd33c

bubmmorexa [JOK
https://m.edsoo.ru/ff0cb820




Ne i/

15

16

17

18

19

20

21

Tema ypoka

®opmyrna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UICAIBHOM KOJIeOaTeIIbHOM
KOHTYpE

[IpencraBnenue o 3aTyxarOnmx
KoseOaHusX. BeIHyKIeHHBIC
MeXaHHYeCKHue Koyicbanus. Pe3onanc.
BriHyX)1€HHBIC 3JIEKTPOMArHUTHBIC
KOJIeOaHMs

[lepemennslii Tok. CHHYCOMIaIbHBIN
IEpEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa. AMIUIMTYTHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIbI TOKA U
HaIPsKEHUS

Tpauchopmarop. [IpousBoacTso, nepenadya
U TIOTpeOIeHIE AICKTPUUECKON SHePTUU

YCTpOoKCTBO U IPAKTUYECKOE IPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, FT€HEepaTopa
MIEPEMEHHOTO TOKA, JIMHUI
ANEKTpoIepeIay

DKOJOTHYECKHE PUCKH TTPU TPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HU

MexaHnyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

DJIeKTpPOHHbIE NN (POBLIE
IlpakTtuyeckne 00pa3oBaTejbHbIE
padoThI pecypchl

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

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

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

Bubnnoteka LLOK
https://m.edsoo.ru/988fdbf1

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

Bubnnorteka LOK
https://m.edsoo.ru/c8900d57

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54




Ne i/

22

23

24

25

26

27

28

29

Tema ypoka

pacnpoCTpaHEeHUs U JUIMHA BOJIHBI.
ITonepeunbie U MPOAOJIBHBIE BOJHBI

3Byk. CKOpoCTb 3ByKa. [ pOMKOCTh 3BYKa.
Bricora Tona. TemOp 3ByKa

DJIEKTPOMArHUTHBIE BOJHBI, UX CBOMCTBA U
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX
BOJIH

[IpuHIUIIBI PaANOCBA3U U TEIEBUACHUS.
PazButue cpencts cBsa3u. Pagnonokamms

Kontponsnas padora «Konebanus u
BOJTHBD»

[IpamonnHeHOE pacIpOCTpaHEHUE CBETA B
OIHOPOJHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoenune n3o0paxeHuit B
IJIOCKOM 3epKaje

[Ipenomnenue cBera. [lonHOE BHYyTpEeHHEE
oTpaxeHue. [IpenenbHblid yroJ mojaHoro
BHYTPEHHETO OTPaKeHUS

JlaGopatopHnas pabora «M3mepenue
MOKa3aTelisl MPEJIOMIICHUSI CTEKIIa

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

Bubnnoteka LOK
https://m.edsoo.ru/bf683cac

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [{IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

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




Ne i/

30

31

32

33

34

35

36

37

38

KoaunuyecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThbI

JIunssl. [TocTpoenue n3obpaxeHuit B

nuH3e. PopMyJia TOHKOM JIMH3BI. 1
VYBennueHue JITMH3bI

JlaGopatopHas pabota «MccnenoBanue
CBOWCTB M300paXCHUN B JIMH3AX)»
Hucnepcus ceeta. CokKHBIN COCTaB
Oenoro ceeta. L[Bet. JlabopaTopHas pabora 1
«Habmonenne aucnepcun cBeTay

WuTepdepenmus cera. udpakuus cera.

i 1
Hudpakuronnas peméTka
[Tonepe4HOCTH CBETOBBIX BOJIH. |
[Honapusanus ceera
OnTuyeckue MpuOOPHI U YCTPOHCTBA U |

yCJI0BUSA UX 0e30macHoro MMPUMCHCHUA

['paHuIIbl TPUMEHUMOCTH KJIACCUYECKOU
Mexanuku. [locTynaTel ciennaibHOM 1
TEOPUHU OTHOCUTEIHFHOCTHU

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

3amMezyIeHHe BPEMEHU U COKpallleHUe 1
JUINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKOM

yacTULbl. CBS3b MACChl C SHEPTUEHN U 1
UMIYJICOM. DHEPIHUs MOKOS

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOcddle

Bubnanoteka LOK
https://m.edsoo.ru/918e22b7

Bubnanorteka LLOK
https://m.edsoo.ru/2ed5df73

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

Bubnnoteka LOK
https://m.edsoo.ru/e3282103

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcfad42

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




Ne i/

39

40

41

42

43

44

45

46

47

48

Tema ypoka

Konrtponsnas padora «Ontuka. OCHOBBI
CHEIHaJIbHON TE€OpUH OTHOCUTEIBHOCTH

®oronsl. opmyna [Inanka. Jneprus u
UMITYJIbC (POTOHA

OTtkprITHE U HccienoBanue Gporodddexra.
OmnbiTel A. I'. CTronerona

3akoHb! porodddexra. YpaBHeHne
Ouiamreitaa s Gotoddderra. «KpacHas
rpanuna» Gorosdpdexra

JaBnenue cBeta. OnbiTel I1. H. JIeOGenena.
XHUMHYECKOE IEUCTBUE CBETA

TexHuuecKne yCTpOMCTBA U MPAKTUYECKOE
npuMeHeHue: (oTorneMeHT, GOTOAATUHUK,
coNHeYHast 0aTapes, CBETOIUO]T

Pemenne 3a1a4 1mo Teme « DIEMEHTEI
KBAHTOBOM OIITHKH

Mogens atoma ToMmcona. OMBITEI
Pesepdopna mo paccestHuO 0-4acTHILI.
[ImanerapHas Mozaesb aTomMa

IToctynater bopa

Wznyyenue u norsiouieHne GOTOHOB NPU
[Iepexoe aTOMa ¢ OAHOTO YPOBHS SHEPIUU
Ha Apyrou. Bunasl ciekTpos

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

1

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ffOct6f0

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfe16

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d015¢e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

Bubnnoteka LOK
https://m.edsoo.ru/7d2630bd

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOQafa

bubmmorexa [JOK
https://m.edsoo.ru/ff0dQafa




Ne i/

49

50

51

52

33

54

Tema ypoka

BoaHoBEIe cBOMicTBa yacTull. BoiaHEI Ae
bpoiina. KopnyckynsipHO-BOJHOBO#
nyanu3M. CIIOHTaHHOE M BBIHYXKACHHOE
W3JIy4YCHHE

OTKpbITHE paInOAKTUBHOCTU. OMBITHI
Pezepdopna o onpeaenenuio cocrasa
PaauoOaKTUBHOTO U3ITYUYEHUS

CgoiicTBa anbda-, 6eta-, ramma-
u3My4YeHus. BiusHue painoakTHBHOCTH Ha
JKUBBIC OPTaHU3MBI

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMEIL.
Anbda-pacnaa. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3IIyueHue

DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbie
peakmuu. Snepusiii peaktop. [Ipodremst,
MEPCTIEKTUBBI, YIKOJIOTUIECKUE ACTIEKTHI
AJICPHOMN YHEPTETUKU

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3UTpOoHa. MeTo bl HAOMIOACHUS U
pEeTUCTpaLMK JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «OyHaameHTanbHbIe
B3aumMoeiicTeus. EquHCTBO (hmznueckoit
KApTUHBI MUPa»

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0dOca8

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

Bubnnorteka LOK
https://m.edsoo.ru/25e0b7f5

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




KoanuectBo yacos DJIeKTPOHHBbIE HU(PPOBHIE

Ne i/ Tema Ypoka B KOHTpOJIbeIe HpaKanecKue 06pa30BaTeJII>HbIe
cero
padoThbI padoThI pecypchl

55

56

57

58

59

60

Oransl pa3BUTHSL ACTPOHOMHUHU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHMH. Bu 3BE34HOTO
Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI,
uX BUAMMOE JBH>keHHne. CoHeuHas
cucreMa

Comaue. CojiHeYHas aKTUBHOCTE.
Nctounuk sHeprun CosiHIa v 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TITABHON TOCIIEIOBATEIBHOCTH.
BryTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PECTABIECHUS O
HPOUCXOKACHUH 1 3Boony CoHIa 1
3BE3N

Muneunsiii [IyTe — Hama I'anakTuka.
[Tonoxenue u apmxenne ConHia B
lNanaktuke. ['anaktuku. Y€pHBIE IBIPHI B
A/1pax rajJakTuK

Bcenennas. Pa3beranue ranakruk. Teopus
bonpmioro B3peiBa. PennkroBoe
u3JIydyeHue. MeTtarajiakTuka

Hepemennsie npo0diaeMbl aCTpOHOMUHT

Bubnnorteka LOK
https://m.edsoo.ru/443b6b7f

Bubnnoteka LOK
https://m.edsoo.ru/e0dbf83e

Bubnnorteka LOK
https://m.edsoo.ru/ac3a012f

Bubnnorteka LLOK
https://m.edsoo.ru/d5efc8b2

Bubnunoteka LOK
https://m.edsoo.ru/7ce6d5f2

Bubnnoteka LOK
https://m.edsoo.ru/19c6a6fb



Ne i/

61

62

63

64

65

66

67

68

Tema ypoka

KonTponpHas padora « DJIeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKU»

O6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMATIbHON 1
TUYECKOH cdhepax MesaTeTbHOCTH YeIOBEKa

O606maromuit ypok. Pois u Mecto
(UMK U ACTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O6o06matomuii ypok. Pons pusundeckoit
TeoprH B (POPMUPOBAHHUHU TIPEACTABICHUN O
(du3nvecKoit kKapTHHE MUpa

O06o6mmarmuil ypok. Mecto Gpundeckoi
KapTHHBI MUpa B 00LLEM psay
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOAE

PesepBHbIil ypok. MarautHoe 1oste.
DOneKTpOMarHuTHas MHAYKIHS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIELUATIbHON TEOPUU OTHOCUTEITBLHOCTH

Pesepnbiii ypok. KBanToBas dusuka.
DneMEHTBl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuyecTBO 4acoB

Bcero

68

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIE NN (POBLIE
o0pa3oBaTejibHbIE

pecypcbl
Bubnnoteka LOK
https://m.edsoo.ru/903f499c

Bubnnoteka LLOK
https://m.edsoo.ru/63a62333

Bubnanoteka LOK
https://m.edsoo.ru/3f183ba0

Bubnanorteka LOK
https://m.edsoo.ru/69a5e7ae

Bubnanoteka LLOK
https://m.edsoo.ru/1d31d965

Bubnanoteka LOK
https://m.edsoo.ru/7bfa1208

Bubnanoteka LOK
https://m.edsoo.ru/00cc102b

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

» Guzuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Cotrckuit H.H. non
penakmueit [lapdentreBoit H.A., AkuinonepHoe o6mectBo «M31aTeascTBO
«IIpocBenienue»

» dusuka, 11 kirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [lapdenToeBoii H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

» ®uzuka. 10 knacc. Metoanueckoe nocodue k yueOnuky Msikumiesa I
A./aranuna A. B., koprioparus "Poccuiickuii yueOnuk" «3natenscTBo
«poda»»

» ®uzmka. 11 kmacc. Meroandeckoe mocobue Kk yueOHuky Msikuresa I
S./Maranuna A. B., koprioparus "Poccuiickuii yaeOHuk" «M31aTenbcTBO
«JIpoda»»

» Guzuka: 10-i knacc: Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
pabotel/Kupuk JI. A., «M3narenbcTBo «Mnekca»»

» Ouspuka: 11-i knacc: PazHOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3narenbcTBo «Mnekca»»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mumoreka I{OK https://m.edsoo.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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