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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CpenHero oOmiero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIOXKEHUH M TpeOOBaHUN K pe3yabTaTaM OCBOCHHMS OCHOBHOI
oOpasoBarenbHON mporpammebl, npeactaBieHHbx B ®I'OC COO, a Takxke ¢ yuérom (emepaabHOI
paboueil mporpaMmbl BOCHHUTAHUS M KOHILEIIUHM MpPErnojaBaHus ydyeOHOro mpeamera «DH3UKa» B
oOpa3oBaTenpHBIX  opraHuzanmsax  Poccuiickoir ~ Pexepaumu,  pealu3ylOMMX  OCHOBHBIE
o0pa3zoBaTenbHbIC TPOTPAMMBI.

Copneprkanuie mporpamMmbl o (U3MKE HampaBiIeHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTuHbl Mupa oOyuarommxcst 10—-11 xmaccoB npu oOyueHnn ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIeATEIbHOCTHOrO noaxona. Ilporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHUSAM
OI'oOC COO x MmIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3yJibTaTaM
oOyueHHusi, a TaKXK€ YYHUTHIBAET HEOOXOJUMOCTh pealM3alli MEXIPEJAMETHBIX cBs3ed (pu3mku c
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU IpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LIETTH U3Yy4YeHUs
¢u3MKM Ha ypPOBHE CpeJHEro oOmero oOpa3oBaHMs, IJIAHUPYEMBIC PE3YJIbTaThl OCBOSHHS Kypca
(U3HKY: IMYHOCTHBIC, METAMPEAMETHEIE, TPEJIMETHEIC (Ha 6a30BOM yPOBHE).

[Tporpamma o (u3mnKe BKIIOYAET:

o IUIAaHUPYEMBbIE PE3YNbTaThl OCBOCHMS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIBTAThI 10 rojiaM 00yUEHUs;

o coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0y4eHuUs.

®u3rka Kak Hayka o HauOoiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KauecTBE yueOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAaHUH 00 OKpYXalolleM MHUpE.
HIkonbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOMINN I €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SBJICHUHM, H3Yy4aeMBbIX XUMHEH,
ouosoruent, ¢uznueckoir reorpadueit m acrpoHommuent. lcnonb3oBaHWe M aKTUBHOE MPUMEHEHHUE
¢u3nyeckux 3HAHUN oOmpejaessieT XapakTep M pa3BUTHE pa3HOOOpasHBIX TEXHOJOTMH B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IIOJYYEHHUS HOBBIX MAaTepHUaloB C 3a/JaHHBIMU
CBOWCTBaMM M JApyrux. VMzyueHue (U3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHHE €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa OO0ydJarommuxcs, B (OpPMHUpPOBAHHE YMEHUU NPUMEHSATh HAYYHBI METOJ
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIEeI0OBaHUI.

B ocHoBy kypca (u3uku 171 YpOBHSI CpEIHETO OOIIEero oOpa3oBaHUs TMOJIOKEH Ps UICH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IPUHIIUIIBI €M0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JOTMYECKHM 3aBEPUIEHHBIM, OH
COZIEpKUT MaTepual M3 BCeX paslesioB (DU3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaKk H
COBPEMEHHOW (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUU ¢ HEW Mmarepuan Kypca (U3MKU OObEAMHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce siBiseTcs (OPMHUPOBAHUE TNPEICTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIeE.

Hoesn cymanumapuzayuu. BEE peanmzanus npeanosiaraeT MCHOJIb30BaHUE T'yMAaHUTAPHOIO
noTeHnyana (GU3NYecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKK C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU U 3KOJIOTHUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaénennocmu. Kypc Gu3Mku npeanosiaraeT 3HaKOMCTBO C IIUPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH U3yUEHHBIX TEOPUH U 3aKOHOB.



Hoes sKonoeusayuu peannsyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COAEp)KaHUs,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PA3BUTUEM TEXHHUKHU
U TEXHOJOTHH, a TaKkke OOCYXIeHHS MpoOJIeM pPalMOHAIBHOIO MPUPOJIONONB30BAHUS U
9KOJIOTMYECKOH OE30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMM Kypca (U3MKH Ha ypPOBHE CpeJHEro oOmero o0pa3oBaHUS
ABIAIOTCS  (pusnueckue Teopuu (GOpMHpPOBAaHHME TPEACTABIEHUH O CIPYKType IOCTPOCHHUS
¢usnyeckoil Teopuu, posn (GYHIAMEHTAIbHBIX 3aKOHOB M MPUHLUIOB B COBPEMEHHBIX
IIPEJCTABICHUSAX O MPUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPH, Ul ONMCAHUS €CTECTBEHHO-HAayYHbIX
SIBJICHUH U NPOLIECCOB).

CHCTEeMHO-IEITENbHOCTHBIN TOAX0M B Kypce (DM3MKH pearu3yeTcsi Mpexae BCEro 3a C4er
OpraHM3alUKl AKCIEPUMEHTAIBHON JesATeIbHOCTH oOyuarommxcs. Jins 0a30BOro ypoBHS Kypca
(GU3MKH — O5TO WCIOJIb30BAaHUE CHCTEMBbl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTopHbBIX paboT, KOTOPHIE B IporpaMMe 1o Gpu3nKe 00bETUHEHBI B OOIINI CIIMCOK YYCHHYECKUX
IIPaKTUYECKUX paboT. BelneneHue B ykazaHHOM HepedHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX ISt
KOHTPOJII W OLICHKH, OCYIIECTBIISIETCS YYacTHMKaMM O0pa3oBaTeIbHOIO Ipolecca HCXOAs U3
0coOEHHOCTEH MIIaHUPOBaHUS U OCHaIeHUs KabuHeTa pusuku. [Ipu 3ToM obecrieunBaeTcs OBaieHUE
Oo0y4aroIMMHUCS yMEHUSIMH HPOBOJUTH KOCBEHHBIE M3MEPEHMs, MCCIEIOBAHUS 3aBUCUMOCTEHN
(U3NIECKUX BETMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KESHHBIX TUIIOTES.

bonblioe BHUMaHue yAenseTcsl pelIeHn0 PacUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aToM nis
pacuéTHBIX 3aJay IMPUOPUTETOM SIBIISIFOTCS 3aJaud C SBHO 33JaHHOM (PU3UYECKOH MOJEIbIO,
MIO3BOJISIIOIINE MPUMEHATh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJJHOTO pa3jeiia Kypca, Tak
U UHTETPUPYS 3HAHUS U3 pasHbIX pazlesioB. s KaueCTBEHHBIX 3a/auy MPUOPUTETOM SIBIISIOTCS
3aJJaHus Ha OOBACHEHME MPOTEKaHHs (U3UYECKUX SIBICHUH U MPOLIECCOB B OKPYXKAIOLIEH KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKON MOIENHN )1 CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpeboBanusmMu OI'OC COO k MarepuanbHO-TEXHUYECKOMY 00€CTIeYeHUI0
yueOHoro mporecca 0a3oBblii ypoBeHb Kypca (DU3MKH Ha YpOBHE CpEIHEro oouero oOpa3oBaHUs
JOJKEH M3Yy4aTbCsl B YCIOBUAX MPEIMETHOro KaOuMHeTa (GU3MKU WM B YCIOBUSX MHTETPUPOBAHHOIO
KaOuHeTa NpeMETOB €CTECTBEHHO-HAYYHOI0 LIMKJIa. B kabuHeTe pU3nku JOMKHO OBITH HEOOX0UMOE
nabopaTtopHoe 00OpyIOBaHUE JUISl BBIIOJIHEHUS YKa3aHHBIX B MpPOTrpamMMe M0 (U3UKE YYEHHYECKUX
MPAKTUYECKUX PaOOT U JEMOHCTPALMOHHOE 000py10BAHHUE.

JleMoHCTpalMoHHOE  00OpyAoBaHME (QOpMUpYETCSI B  COOTBETCTBHMM C  MPHHLUIIOM
MUHHMAaJIbHOHM JI0CTaTOYHOCTH M 00€CIeunBaeT MOCTAHOBKY MEPEYUCICHHBIX B IPOrpaMMe 1o GpU3uKe
KJIFOUEBBIX JAEMOHCTpaLUi AJI MCCIEAOBAHNSA M3Y4YaE€MbIX SBJICHHUH M INPOLIECCOB, SMIUPHUECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaboparopHoe 0O0opyn0oBaHHE sl YYEHUUYECKUX MPAKTUYECKUX padoT popmupyercs B BUIE
TEMaTUYECKNX KOMIUIEKTOB U 00ECIeUMBAETCS B pacu€Te OJJHOTO KOMIUIEKTa Ha JBYX OOYy4aroIInXCs.
Temartuueckue KOMIUIEKTHI JIaDOpaTOPHOrO OOOPYAOBAaHHSA JOJDKHBI OBITH  MOCTPOEHBI Ha
KOMIUIEKCHOM HCITOJIb30BAaHWM AHAJIOTOBBIX U HUGPOBBIX NPUOOPOB, a TaKkKe KOMIbIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs1 GUMKU B 00IIeM 00pa30BaHUU SIBIISIOTCS:

o ¢dbopMHUpoBaHHE WHTEpEcCa U CTPEMJICHHs OOYYaIONIMXCS K HAay4yHOMY M3YYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3sBUTHE MpPEJCTAaBICHUH O HAYYHOM METOJe IMO3HaHUsS U  (QOpPMHUPOBaHUE
HCCIIEIOBATENbCKOIO OTHOIIECHUS K OKPYKAIOUIUM SIBJICHUSM;



o (bopMHpOBaHNE HAYYHOTO MHUPOBO33PEHMsS KaK pe3yibTaTa MU3y4yeHHUS OCHOB CTPOCHHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (dbopMupoBaHe YMEHUIN OOBSACHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUU U
HAy4YHBIX J0Ka3aTeNbCTB;

o (dbopMupOBaHHE TPECTABICHUNA O pOJIM (PU3UKU AJISl PA3BUTUS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKU M TEXHOJIOTHI.

JocTmwkenne STHX Ieneil oOecreuyumBaeTcs pEIICHHEM CIEAYIOMIMX 3aJad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

o npruoOpeTeHne CUCTeMbl 3HaHUM 00 oOUMX (DU3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHAaX,
TEOPHSIX, BKJIIOYAs MEXAHUKY, MOJICKYJSIPHYIO (HU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIEMEHTHI acCTPODU3UKY;

o dbopMupoBaHHEe YMEHUIl NPUMEHATh TEOPETUYECKHE 3HaHUSA [UIsl OOBICHEHUS
(bU3NYECKUX SIBICHUI B IPUPOE U AJIS IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEHEBHOM KU3HHU;

o OCBOCHHE CIIOCOOOB pEIICHHs pa3IMYHBbIX 33a7ad C SIBHO 3aJaHHON (pu3mueckon
MOJIENIBIO, 3aJ1ad, MOPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHle (PU3UUECKON MOMEIH, aJeKBATHON
YCIIOBHSIM 33]1a4H;

o MOHUMaHWe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

o OBJIQJICHUE METOJaMH CaMOCTOSITEIFHOTO IUIAHUPOBAHMS M TPOBENCHHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHalM3a MW UHTEpIpeTanuu HHPOpPMAIMH, ONpEeAeNeHUS JOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;

o CO3JIaHHME YCIIOBHH ISl pa3BUTUSI YMEHUH MPOEKTHO-UCCIIENOBATEIbCKON, TBOPUECKOM
JeSITEIbHOCTH.

Ha w3yuyenwe ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE CpeaHEro oOmero oOpa3oBaHUS
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 daca B Heeno), B 11 kimacce — 68 yacos (2 yaca B
HEJIEIIO0).

[Ipennaraemelii B mporpamme 1o (QU3uMKe NepeyeHb JadOpaTOpHBIX U MPAKTUYECKUX PadoT
ABIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JIeaeT BbIOOp MPOBEACHMsS 1a00paTOPHbIX pabOT U OMBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®u3nka — Hayka O mnpupoje. HayuHble MeToabl NMO3HAHMS OKpyKarowmero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MpoLiecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nveckux SBICHUM U mporeccoB. Hayunwie rumote3pl. Puznyeckue
3aKOHBI ¥ TeOpuH. | paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponmp m mecro ¢usuku B (OPMHUPOBAHMM COBPEMEHHOM HAaydyHOW KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTo ABMKeHUs. CucrteMa oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTb (CpedHsisi CKOPOCTb, MTIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUuaIbHOM TOYKHM, WUX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHar. CloXeHue MepeMeIeHUd u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOe [BHKeHHe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NMaIeHuUs.

KpuBonunerinoe nBukeHue. [[BykeHnEe MaTepUaIbHONW TOYKH 1O OKPYKHOCTH C MOCTOSTHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEHast ckopocTh. [lepmoa m yactora oOparieHusl.
LlerTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuYecKkrne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUJIOMETpP, ABUKEHHE CHapSIOB,
LIETIHBIE U PEMEHHBIE NTEpEIayu.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Hab6monenue nerkenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXIY MYyTSIMHU, MPOUAECHHBIMA TEJIOM 3a IOCJIEI0BATEIIbHBIE
paBHbIE NMPOMEXKYTKH BPEMEHHM IPU PAaBHOYCKOPEHHOM JIBH’KEHHMH C HAayalbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenune ABUKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Ipunmun otHocutenbHocTH [Manumnes. IlepBwiii 3akoH HproToHa. MHepumanbHbIe CHUCTEMBI
OTCuéTa.

Macca Ttena. Cwuna. Ilpununun cynepno3uuuu cwi. Bropoi 3akon Heiorona s
MaTepHabHON TOUKHU. TpeTuit 3akoH Hpl0TOHA J1711 MaTreprallbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHusi, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuma
TPEHHsSI CKOJbXEeHHs U cuia TpeHus nokos. Kosdduument tpenus. Cuna cOnpoTUBICHHS IPU
JBUKEHUH TeJa B )KUJIKOCTH WUJIU Tase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauleHus. 1lnedo cuibl. YciioBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue ycTpoWcTBa U IPAKTUYECKOE IPUMEHEHHE: TMOJUIMIIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U NTaJACHUU.

CpaBHEHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecust TBEpAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue aBM>xeHUs OpycKa 110 HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YNPYTOCTH, BO3HHUKAIOUIMX B TMPYXKUHE M PE3MHOBOM
oOpasiie, OoT ux aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnvl cOXpaneHusn ¢ MexanHuke

Nmnynsc MaTepuaabHOW TOYKH (Tela), CUCTEMbl MaTepHUadbHBIX TO4YeK. VIMIynbC CHIIBI U
VU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PEakTMBHOE ABUKECHHUE.

Pabora cuibl. MOIIHOCTH CHITBL.

Kunetnueckast sHeprus MarepuagbHONM TOUkH. Teopema 00 H3MEHEHUM KHHETHUYECKOU
SHEpPTUH.

[TorenunanbHast sHeprus. [loreHuunanbHast 3HEprust ynpyro Ae@OpMHUPOBAHHOM HPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHLIMANbHBIE CHIBL. CBS3b PaOOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOIEP, IPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIMATLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3yuenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOILIbI0 JBYX OJMWHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOM HEepruu Teja Ha mpumepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIEC TIOJIOKEHHUS MOJIEKYJISPHO-KMHETUYECKOH TEOPUH M HMX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nmwxkenue. duddysusa. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUAKOCTEH M TBEPABIX T U OObSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazmepsl Mosiekyil. KonnuectBo BewecTsa. [locTosinaas ABoraznpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uzneanpHOoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKON TEOpUU
ujea’IbHOro rasa. AOGCOIIOTHAs TeMIepaTypa Kak Mepa cpeAHell KMHETHYECKOM 3HEepruu TEeIIoBOTro
nBrKeHns dactul rasa. [llkana temmnepatyp KenbBuna. ['a3oBbie 3akOHBI. YpaBHeHue MeHaeneeBa—
Kunaneiipona. 3axon Janbrona. M3omporeccel B H€aTbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe H30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHu4eckne yCTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JI0Ka3bIBAlOIIUME JUCKPETHOE CTPOCHHE BeIllecTBa, (oTorpaguu  MOJIEKYJ
OpPraHUYECKUX COCAVHECHUN.

OnbITh! 0 AP PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Monens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICATIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpezneneHyue Macchl BO3yxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHHH 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass CHUCTeMa. BHYTpEHHsISI SHEpPrus TEPMOJMHAMUYECKOHW CHCTEMBI H
crocoObl e€ u3meHeHus. KommdecTBo TemnoTsl M pabora. BHyTpeHHSST 3HEprusi OJHOATOMHOIO
HJealbHOr0O rasza. Buasl Termuonepenadn: TEIIONPOBOAHOCTb, KOHBEKLHs, W3JIydeHHUE. Y JIeIbHas
TEIUIOEMKOCTb BellecTBa. KoIM4ecTBO TEMIIOTHI U TEIUIONEPEaAYE.

[Tonstue 06 agnabarnom mporecce. [lepBolil 3akoH TepMoauHaMuku. [IpumeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTepnperanus paboTh rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpatuMocTs mpoieccoB B IpUpPOE.



Tennossie MamuHbl. [IpUHIKIIBI TEWCTBUS TETUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTHH B
TETIOBBIX MamnHax. Koadduuuent nonesnoro aeictBust teruioBoi Mammbbl. L{ukn Kapho u ero
KOA(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCcTpoiicTBa U IIPaKTUUECKOE MPUMEHEHHE: IBUraTe/lb BHYTPEHHETO CrOpaHMUs,
OBITOBOM XOJOAUIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEPrUy Tella IPU COBEPILICHUU paOOThI: BBUIET IPOOKHU U3 OyTHUIKH
MOJ JIEHCTBHEM C)KaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOH TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAITHS ).

N3meHeHnune BHyTpEeHHEH SHepruu (TeMIepaTypbl) Tea Mpu TeIionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHET0 CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue yaenpHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHjeHcanus. Vcnapenue u kureHue. AOCOIIOTHAS U OTHOCHUTEIbHAs
BIQKHOCTh BO3AyXa. HaceimeHHBbIH mnap. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.

Teépmoe Temo. Kpucrammmueckne u amopdHbIe Tena. AHH30TPOIHUS CBOWCTB KPHCTAJUIOB.
XKunkue kpuctanasl. CoBpeMeHHbIe MaTepuaibl. [InaBnenne u kpucraminzanus. Y aeiabHas TEIIOTa
rtaBnerus. CyOnumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHUYeCKuE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,

KaJIOpUMETP, TEXHOJIOTUU INOJYUCHUSA COBPEMCHHBLIX MATCPUAIOB, B TOM YHCJIIC HAaHOMATCPpHUAIOB, U
HaAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Croco0Ob1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepeHrie OTHOCUTENBHOW BIIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OneKTpr3anus Tei. DIIEKTpUYecKUuil 3apaa. [[Ba Buaa snekTpudeckux 3apsanoB. [IpoBonHuKH,
TUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

BsaumonerictBue 3apsanoB. 3akoH Kynona. ToueuyHslil a1eKTpUYeCKui 3apsia. DIEKTPUIECKOoe
nosie. Hampspk€HHOCTBH aniekTpudeckoro nois. [IpyHIMI Cynepno3unuMM 3JIE€KTPUYECKHX ITOJIEH.
JIvHUM HanPsHKEHHOCTH AIEKTPUYECKOTO TTOJISL.

Pabora cun snextpocratuueckoro noist. Ilorenuuan. Paznocts noreHnmanos. IIpoBogHuky u
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. J{uanekTpruyeckasi IpOHUIaeMOCTb.



OnekTpoéMKkocTh. KonaeHcaTtop. OJEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHu4yeckue yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKON, 3JIEKTPOMETP,
INEKTPOCTATUYECKAsT 3alllUTa, 3a3€MJICHHE JJICKTPONPHUOOpPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VY CeTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIHTa.

JU3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUJIOLIAIU IUIACTHUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUYECKOrO ToKa. VCTOUHHMKH TOKAa.
Cuia Toka. [TocTossHHBIN TOK.

Hanpspxenue. 3akon Oma a1 ydacTka Iemnu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y IeTBbHOE CONPOTUBIICHHE BellecTBa. [locienoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIEHUE MCTOYHMKA TOKa. 3akoH Oma aid
MOJIHOM (3aMKHYTOM) aseKTpuueckoil nenu. Kopotkoe 3ambikaHue.

DIIeKTpOHHAs MPOBOAUMOCTD TBEPIBIX METAIIOB. 3aBUCUMOCThH COTIPOTUBIICHUS] METAJIJIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DNeKTpUIeCcKuil TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBoauku. CoOCTBEHHAsI U TTPUMECHAsI TIPOBOJUMOCTH MOTYNPOBOAHUKOB. CBOWCTBA
p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

ONIEKTPUUYECKHI TOK B pacTBOpaxX M paciilaBaxX »AJIEKTPOJIUTOB. IINEKTPOJIUTUUYECKAS
Jquccouanus. JIeKTPOoIIn3.

DNeKTpUUYecKnil TOK B razax. CamMOCTOATENbHBIA U HECAMOCTOSITENbHBIA pa3psan. MonHus.
[Ina3zma.

TexHU4YeCKHne yCTPOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJBTMETpP, PEoCTarT,
HMCTOYHUKHU TOKA, DJIEKTPOHATPEeBATEIIbHBIC MPHUOOPHI, AIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYMPOBOAHUKOBBIN JHO/I,
rajibBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh COMPOTHUBJICHUS IMIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONIEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.



[Ipsamoe wu3MepeHue >IEKTPOIABMKYIIEH Ccuibl. KopoTkoe 3aMblkaHUE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg v IPOBOAUMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

H3mepenue 31eKTPOABUKYIIEH CUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6monenue anexrpoiusa.

Me:xknpeameTHble CBSI3U

Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIep KaTENbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHUH.

MeoicnpeOomemnvle nousamusi, CBA3aHHBIE C HM3YUYEHHEM METOJOB HAYYHOTO TO3HAHMS:
sBJICHWE, HaAy4yHbIi (akT, runore3a, ¢unyeckas BeIUYMHA, 3aKOH, TeOopHs, HaOI0aeHHeE,
AKCIIEPUMEHT, MOJICTHPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMBbI ypaBHEHUH, NuHEWHas (QyHKIus, napabdoina, rumepooa,
X rpaduKd W CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U UX MPOEKIIMH Ha OCH KOOPJIMHAT, CI0KEHHE
BEKTOPOB.

buonocus: mMexaHmdeckoe ABMXKEHUE B KUBOW mpupoze, muddysus, ocMoc, TeriooOMeH
KUBBIX OPTraHU3MOB (BHIbI TEILIONEpPEAayuH, TEINIOBOE PABHOBECHE), INEKTPUUECKUE SIBICHUS B KUBOM
MIPHUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJIIpHasl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KHUAKOCTEH W ra3oB, IEKTPUUYECKUE CBOWCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS TUCCOLMAIINSI, TaJIbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodbpa3oBaHuE IBUKEHHH C MCHOJIb30BAaHUEM MEXAHHU3MOB, Y4ET TPEHHUS B
TE€XHHUKE, TOJIMIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHMS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JABUTaTeldb BHYTPEHHETO CropaHusi, IMapoBas TypOuWHa, OBITOBOM XOJOJUIBHUK,
KOHJUIIMOHEDP, TEXHOJIOTUH IOJIyYE€HUSI COBPEMEHHBIX MAaTEpUalIOB, B TOM YHCIIE€ HAHOMATEpUasoB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKas 3alllUTa, 3a3€MJIEHHE JIEKTPOIpPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, IEKTPOHArPEBaTENIbHbIE IPUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, FaJIbBAaHHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[TocTossHHBIE MAarHUTHI. B3auMoIelicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoe mnoie. Bektop
MarHUTHON MHAYKIWH. [I[pUHIMI CYNEepro3uiiud MarHUTHBIX TMoyied. JIMHUM MarHUTHON WHIYKITHH.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.



MarautHoe noje NpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHAYKUMA MAarHUTHOTO IOJIA
JUIMHHOTO TPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM. OMbIT
Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuiia Jlopenia, e€ MOyJib U HarpaBiieHue. [[BiKeHue 3apsKEeHHOM YacTHUIbl B OJJHOPOIHOM
MarHuTHOM noJe. Pabota cunisl Jlopenua.

SlBnenue  snekTpoMarHuTHOM  WHAYKUMHM. [lOTOK BekTOpa MarHUTHOM — MHAYKIUH.
DNEeKTpOoABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.

BuxpeBoe nanekTpuueckoe moJie. OJIEKTPOABMKYIAs CHJIa HHAYKIMM B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTS. SIBI€HNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue yCTpPOHMCTBA U  MPAKTUUYECKOE MPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHIL], UHIYKLIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JluHuY MHIYKIIMKA MarHUTHOTO TIOJIS.

B3anmopeiictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

IIpaBumno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHUJIbl MHAYKUMUA OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MexaHMuyeckue KoneOaHus. ['apmoHuueckue
koneOanus. Ilepumon, wacrtora, amrmumryga u  ¢asza konebanuil. IIpyXMHHBI MasTHUK.
Matematuueckuii MasiTHUK. YpaBHEHHME rapMOHMYecKHX KoseOaHui. [lpeBpaienue sHeprum mnpu
rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHBIE Koje0aHMS B HJCATbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHMYECKUMM M JIEKTPOMArHUTHBIMU KOJEOaHHSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUHU B UJCATbHOM KOJIeOAaTeIbHOM KOHTYDE.

[IpencraBieHne o 3aTyxaroMX KoJieOaHUSIX. BBIHYXIeHHbIE MeXaHMUYeCKHe KoJieOaHUs.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.



Ilepemennbiii Tok. CUHYCOMIANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoiacTBO, mepenada H MOTPEOJICHHE JIEKTPHUECKOW SHEPTHH.
OKOJIOTUYECKME PHUCKM TP  IPOU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucnosbp3oBaHus
AJIEKTPO3HEPTUU B ITIOBCEIHEBHOM JKU3HH.

TexHuuyeckue ycTpoilcTBa U MpPaKTHUUECKOE MPUMEHEHHE: JIEKTPUUYECKUI 3BOHOK, FeHepaTop
MIEPEeMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTenbHOM cucTeMbl (MPYKUHHBIA WM MaTeMaTU4eCKUil
MasTHUK).

HaGmronenue 3atyxaromux KojaeOaHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa W HANpsOKEHUS OT  BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneqoBaTelbHOM COEIMHEHUU PEe3UCTOpa, KATYIIKM WHAYKTHBHOCTH H
KOHJIEHCATOopa.

Monenb JIMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUO/Ia MaJbIX KOojeOaHUM rpy3a Ha HUTU OT JJIMHBI HUTHU U
Macchbl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIEMHU U3 MOCIEA0BATEIbHO COETUHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yclloBUs pacnpoctpaHeHus. llepuon. CkopocTs pacnpocTpaHEHUS U
JuiiHa BOJHBI. llomepeunble U mponosibHbIE BOJHBL. WHTepdepeHnus u audpakuus MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBHSI M3JIy4€HHs DJIEKTPOMAarHUTHBIX BOJH. B3aumuHas
opueHrtanus BektopoB E, B, V B snexkrpomarnuTHo#i BosiHe. CBOMCTBa 3J1€KTPOMAarHUTHBIX BOJIH:
OTpa’kKEeHUE, IIPEIOMIIEHUE, HOJIIpU3aus, audpakuus, UHTEpepeHIIHsL. Ckopoctb
ANEKTPOMArHUTHBIX BOJIH.

[Ikana >mMeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 271eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPeIbl.

TexHuueckue yCTpOHCTBA M TNPAKTUYECKOE TNPUMEHEHHE: MYy3bIKaJlbHble WHCTPYMEHTHI,
yIIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIIMHE, pajaap, paIuonpuEéMHUK, TEIIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Llemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebromieecs: Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpakeHus 1 NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBO pe30HAHC.

Habmionenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0H U 4acTOTOM KOIeOaHHH.

HccnenoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, IPEIOMIICHUE, MOJISIpU3ALINS,
mudpakuus, tHTepEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonnHeitHOe paclpoCTpaHEHHE CBETa B OJHOPOJIHOM Cpene.
Jlyu cBeta. To4yeuHbI HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. l[locTpoeHue wu300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOTIOTHBIN MMOKa3aTeb MPETOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoaHOro BHyTPEHHErO OTPaKEHMUS.

Hucniepcus cBera. CnoxxHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue 1 paccenBaronie JUH3bL. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONITHYECKast
cuia ToHKOHM nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAIOIINX U paccerBaronux JnH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonnoBas ontuka. Mntepdepennus ceera. KorepeHTHbIE UCTOUHUKU. Y CTIOBHSI HAOMIOICHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceera. JudpakunonHas pemérka. Y cioBue Ha0II0IeHUs TIaBHBIX MAKCUMYMOB
MIPY NIaICHUH MOHOXPOMATHYECKOTO CBETA Ha MU (PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOWCTBA U MpaKTUUYECKOe MPUMEHEHHE: O4YKH, Jymna, QoTroanmnapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(PpPaKIMOHHAS peléTKa,
MIOJIIPOU .

Llemoncmpayuu

[IpsimonuHeHOE paclpoCTpaHEeHUEe, OTpakeHHWE U IpernomieHue cBera. Onruyeckue
pUOOPBI.

ITonHOe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Habmronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeTa.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmronienue nomisipuzanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

M3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Habmonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI ClIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH



['panuubl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. [locTymarsl chenuaibHOH TEOpHUH
OTHOCUTCIIbHOCTU: HHBAPUAHTHOCTbL MOAYJIA CKOPOCTHU CBCTA B BAKYYMC, IMPUHIUII OTHOCUTCIBHOCTHU
DUHIITEHHA.

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChI ¢ 3Hepr1/1e171 H UMITYJIbCOM peHﬂTHBHCTCKOﬁ HqaCTHUIIbI. BHGPFI/IH IIOKO4.

Pazgen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

@otonbl. @opmyna Ilnanka cBsS3u 3HEPruM (OTOHA C €r0 YACTOTOW. DHEPrus U MMILYIIBC
¢dotoHa.

OtkpeiTae u uccnenoBanue Gorodpdexra. OnbiTel A. I'. Cronerosa. 3akonsl ¢poTtodddexra.
VYpasuenue DitnmreitHa 11 hotodddekra. «KpacHas rpanuma» Gotodddekra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XUMUYECKOe JICHCTBUE CBETA.

TexHUyecKkne yCTPOWCTBA W TMPAKTUYECKOE MpUMEHEHHE: (OTOdIEeMEHT, (POTONATUHK,
CONTHEYHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o -yactui. [lmanerapuas
Mmojienb aroMa. [Toctynatsl bopa. M3nydyenue u nornomeHne GOTOHOB MPU MEPEX0Ie aTOMa C OJJHOTO
YpOBHS SHEpruM Ha Apyroil. Buasl cnekTpoB. CriekTp ypoBHEN 3HEPrHH aToMa BOJOPO/Ia.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Ayanu3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: CHEKTPAJIbHBIA  aHaJIN3
(criekTpocKoI), 1a3ep, KBaHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

Hab6nronenue nuHEHYaToro criekrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, 10Ka3bIBAIOIIUE CIOKHOCTb CTpOoeHUS sapa. OTKpbITHE pagUOaKTHUBHOCTH.
OmnbiThl Pezepdopna mo onpeaeneHno cocTaBa painoakTUBHOT0 u3nydeHus. CpoiictBa anbda-, Oera-,
raMMma-u3ilydeHus. BivsHue paaiuoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpbITHE IPpOTOHA M HeWTpoHa. HykionHass monens siapa Ieitzenbepra—lBanenko. 3apsin
sapa. MaccoBoe uncio saapa. U30Tomsl.



Anbda-pacniaz. DIEKTPOHHBIA W TIO3UTPOHHBIN Oeta-pacnazn. ['amMmMma-uzmydeHue. 3akoH
paAMoOaKTUBHOIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. [IpoOiemMbl W MEPCHEKTHUBHI  SIIEPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI S/I€PHON SHEPreTUKH.

DneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpolCTBa W IPAKTUYECKOE IPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa,
SAJICPHBINA PEaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranel pa3BUTHs acTpoHOMUHU. [IpHUKiIasHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUIAUMOE ABHXKEHUE.

ConneuHas cucrema.

Comnnne. Connevnast akTuBHOCTb. Mctounuk sneprun CostHiia v 3B€371. 3BE3/bI, UX OCHOBHBIC
XapakTEepUCTUKU. JluarpamMmma  «CHEKTpPaJbHBIA  KIACC — CBETUMOCTb». 3BE3/Abl  TJIABHOU
MIOCJIeI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) IS 3BE3]1 TJIABHOW MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38&31. CoBpeMEHHBIE MTPEACTABICHUS O MPOUCXOXKACHUH U 3BoJonnu CoaHua
1 3BE3]1. DTarbl )KU3HU 3BE3/L.

Mrneunsiii [1yte — nama [Nanaktuka. [Tonoxxenue u aBuxenue Conuna B [Namaktuke. Tumbl
rajakTuk. PaguoranakTiuky u kBazapel. YEpHbIE ABIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PaszOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznydyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOGnroneHust HEeBOOPYKEHHBIM TJIa30M C HCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
ONpe/eNeHUs] TMOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3]UA
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro Ilyrtu.

O0o01maronee NoBTOpPEeHNE

Ponp ¢pu3uku 1 acTpOHOMHUHM B SKOHOMHUUYECKOU, TEXHOJIOTHUECKOM, COITUATBLHON U ATHIECKOU
cdepax IEATENLHOCTH YeJOBEKa, pOJb U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHON Hay4dHOMH
KapTHHE MHpa, poiib (U3NUECKOil Teopuu B (OPMHUPOBAHUU NPEACTABICHUN O (prU3NUYecKOi KapTUHE
MHUpa, MecTo (pu3nuecKkod KapTHHBI MUpa B OOIIEM pSJIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTAaBICHUH O IPUPOJE.

MexnpeameTrHblie CBSI3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHsS B 11 kiacce oOCyImIECTBIsSETCS € YYETOM
COJIepKaTENbHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHBIE C HM3YUYEHUEM METOJOB HAYYHOI'O IO3HAHMSL:
ABIICHHE, HAy4YHbI (akT, Tumore3a, (Qusnyeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOII0ICHHE,
HKCIIEPUMEHT, MOJICTUPOBaHHE, MOJIEJb, U3MEPEHUE.

Mamemamuxa: penieHHE CHCTEMbl YpaBHEHUW, TPUTOHOMETpHYECKHe (QYHKIIMH: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKINH
Ha OCU KOOPJIMHAT, CIOKEHHE BEKTOPOB, IPOU3BOIHBIC AJIEMEHTAPHBIX (YHKUUHN, MIPU3HAKUA TOJ00US
TPEYrOJILHUKOB, ONIPEIeIeHUE IIIOUIA U TIOCKUX (uryp u oobpéma Ted.

buonoeusn: snexTpuveckue SBICHUS B KHUBOW IPUPOAE, KOJieOaTeNbHbIe TBMKEHUS B )KUBON
IIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOE, AEMCTBUE pajiiallii Ha KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB U MOJEKYJ, KpHUCTaUIMYECKash CTPYKTypa TBEPIABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpaghusa: MarHuTHBIE TOJIOCA 3€MIIM, 3QJIEKM MArHUTHBIX pyd, (HOTOChEMKA 3eMHOM
MOBEPXHOCTH, MPEJICKA3aHNE 3eMJICTPSCEHUH.

Texnonoeus: TUHUU DIEKTpoIlepesad, TeHepaTop MEPEeMEHHOr0 TOKa, 3JIEKTPOIBUTATEIb,
WHAYKIMOHHAS TIeYb, pajap, paJuONPUEMHHUK, TEJIeBU30p, aHTeHHa, tenedoH, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJIOKOHHAsI ONTHKA, COJIHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpeamera «Pu3uka» Ha ypOBHE CpeAHEro oOImero obpa3zoBaHuUs
(6a30BbIil YPOBEHB) OJDKHO OOECIICYHUTh JOCTHIKCHUE CICIYIOIIUX JTHYHOCTHBIX, METAIIPEAMETHBIX U
HpEeIMETHBIX 00pPa30BaTeIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOCHHSA YydeOHOro mnpeamera «DHU3UKa» JOHKHBI OTPaXarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMON IEHHOCTHBIX OpPMEHTALMH, MO3UTHUBHBIX BHYTPEHHHX YOCKICHHUH,
COOTBETCTBYIOLINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE KXUIHECHHOTO
ONbITa M ONBITA ACSATEIBHOCTH B NPOLECCE peaJu3alii OCHOBHBIX HANPABJICHHWIN BOCIUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMU  OOydyaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUNCKOr0 OOIIECTBA;

IPUHIATHE TPAJULMOHHBIX OOIEYEIOBEYECKMX T'YMaHUCTHUYECKUX U JIEMOKPaTHYECKUX
IIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax TpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aUMOJICHCTBOBATh C COLUATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMU
Y Ha3HAYCHHUEM,;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM IE€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM POCCUNCKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MIO0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYas 3CTETHUKY HAay4HOIO TBOPYECTBA, IMPHUCYILIErO
¢bu3nueckoil HayKe;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K pa3IMyHbIM cepam npodhecCHOHANBHOM NesITeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOil W TEXHMKOH, YyMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymieil npodeccun Hu
pean30BhIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oOBaHUI0O U CaMOOOPA30BaHHIO B 00JIACTH (U3MKH HA
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



c(OpPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYPbl, OCO3HaHHE TJ00aIbHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JAEHUCTBUM B OKPYKAIOILIEH Cpelle HA OCHOBE 3HAHMS LENEN
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OMNbITa JEATEIbHOCTH 3KOJOTMUYECKON HApaBIECHHOCTU Ha OCHOBE MMEIOIINUXCS
3HaHU# Mo (pu3MKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nuecKoil HayKu;

OCO3HAHHME IIEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTH B TpOLIECCe U3YyUeHHs (U3UKU
OCYILIECTBIIATh POEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS

Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO  (DOPMYyIHpPOBaTh W  aKTyalIM3HpOBAaTh NpodJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PELICHUS MPOOJIEMbl ¢ YUETOM aHaIN3a UMEIOUINXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTb KOPPEKTUBBI B [ESATEIBHOCTh, OILICHWBATh COOTBETCTBUE pPE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBHINOJHATH pabOTy B YCIOBUSX pPEaIbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMU MOHATUSIMHI B METOJIaMU (PU3UIECKOIN HAYKH;

BIIQJIETh HABBIKAMHU Yy4eOHO-UCCIIEIOBATEILCKON M TMPOEKTHOW JEATENBHOCTH B O0JIACTH
(GU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB pEIIeHUs 33134
(U3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHMUS;

BIIAQJETh BHUJIAMU JI€ATEIIBHOCTU M0 TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHHI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHUCJE TIPH CO3JaHUHU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh PUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh TUTIOTE3Y
e€ pernieHus, HaXOAUTh apTYMEHTHI JIJI JOKa3aTelbCTBA CBOMX YTBEP)KICHHH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJYUYCHHbIE B XOJ€ PEIICHMS 33Jaud Pe3yJbTaTbl, KPUTUUECKH OLIEHUBAThH
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aa4ll B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM
YHUCJIe PU U3yYeHUHN (HU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;



YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEIaraTb OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HAaBBIKAMHU MONy4YeHHUA HH(POpMAIUN (U3NYECKOTO COJAEP)KAaHHS M3 HCTOYHHKOB
Pa3sHBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOUCK, aHAIN3, CUCTEMATU3ALNI0 U UHTEPIPETALUIO
nHGOpMalLUU Pa3IMYHBIX BUJOB U (OPM MPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTb MH(OPMALINH;

UCIIOJIb30BaTh CPeACTBAa MH(MOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOIUH B pelICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHM3AIMOHHBIX 3aJad C COONIOZCHHEM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKU OE30IaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUS, IPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B PA3IMYHBIX opMarax ¢ ydeéTOM Ha3HAYCHUS
uHboOpMalMM W LEJNeBOH ayauTopuu, BbIOMpas ONTUMANbHYIO (OpMYy MpEJICTaBICHUS U
BHU3YyalIU3aL1H.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JACATEIBHOCTH;

pacro3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(I)JII/IKTI)I;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IMOHUMAThb U UCII0JIB30BAaTh NPCUMYILICCTBA KOMaHIIHOﬁ u HHI[HBI/I[[Y&JIBHOFI pa6OTI)I;

BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBHH C y4y€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0I0 4ieHa KOJUIEKTHUBA;

IPUHUMATD 1IeJIM COBMECTHON J1eATEIbHOCTH, OPIraHU30BbIBATh U KOOPJUHUPOBAThH IEHCTBUSA
110 €€ TOCTHIKEHUIO: COCTaBIIATh IUIaH JIEHCTBUH, PACIIPEAEIATh POJIM C yUYETOM MHEHUHN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PalOTHI;

OLCHUBATb KA4YCCTBO CBOCTO BKJIdJla M KAXKJIOI0 y4aCTHHUKAa KOMaHAbI B O6HII/II\/'I pE3yIbTAT 11O
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKThI, OLUCHHUBATL HJACH C IMO3WIWHW HOBU3HBI, OPUIMHAJILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MIO3UTUBHOE CTPATETMUECKOE MTOBEJEHUE B PA3JIMYHbIX CUTYyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENIbHYIO JEATENBHOCTh B 00JaCTH (U3MKU U
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUJIaH pEHICHUS pPAaCUETHBIX M KauyeCTBEHHBIX 3ajay, IUIaH
BBINOJIHEHUS TIPAKTHYECKOM paboThl ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEATIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMKH yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;



OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO SPYAULUU B 00JAaCTH (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTH, OLEHHBATH
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

BJIaJICTh HABBIKAMH II03HABATEJILHOW pequIEeKCHU KaK OCO3HAHUS COBEPILAEMbIX JECHCTBUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHIO;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX [P aHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIU3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmpouecce A0CTHKEHUs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMbl MO (pU3MKE Jis
YPOBHS cpenHero oOmero oOpa3oBaHUS y OOYYaIOLIMXCA COBEPILIEHCTBYETCS 3SMOLIMOHAJIBHBIN
MHTEJUIEKT, MPEeANOoJIaraloui copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEICHHE, CIIOCOOHOCTH AJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM M MPOSBIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMM, BKJIIOYAIOLIEH CTpeMJeHHE K JOCTIDKEHUIO ILed M YCHEXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh TOHUMATh HMOLMOHAIBHOE COCTOSHUE JIPYTHUX,
YUUTBIBATh €TI0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIMOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C JIPYTHMHU
JIOABMH, 3a00THTHCS, IPOSIBIISATh HHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny obydyenus B 10 kJiacce mpeaMeTHblEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha NpUMEpax pojib U MeCTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHbl MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHKM M TEXHOJOTHH, B IPAKTUYECKOH
JeATEIILHOCTH JIFO/IEH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHHS] M3YUYEHHBIX (DU3MUECKUX MOJENeil: MaTepuanbHas TOUKa,
MHepLHalbHas cucTeMa oTcuéra, abCoMOTHO TBEPIOE TEJO, WCATbHBII a3, MOJEIN CTPOEHUS I'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUECKHUH 3apsi IPU pelIeHnn GU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (IIPOIEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIDHO-KUHETUUECKON TEOpUM CTPOEHHUs BEIIECTBA M DJIEKTPOJAWHAMUKHU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBIKEHHE, CBOOOJIHOE MaJCHUE Tell, JBUKEHUE
M0 OKPY)XKHOCTH, WHEPIHs, B3aUMOJACHCTBUE Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHHE
KHUAKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00bEéMa Ten MpH HarpeBaHUU (OXJIAXKJEHUH), TEIIOBOE



paBHOBeCHE, UCIIAPEHHE, KOHJIEHCALUs, UIaBIEHUE, KPUCTAJUIM3ALUs, KUIIEHHE, BIaXXHOCTh BO3yXa,
MOBBIIIEHUE JIABJICHUS Ta3a MPU €ro HAarpeBaHUHM B 3aKPBITOM COCYZE, CBSA3b MEXIY MapaMeTpaMu
COCTOSIHMS Ta3a B U30IIPOLIECCaX, MIEKTPU3aLUs Tell, B3aUMOJEHCTBHE 3apsi/10B;

OTKCHIBATH MEXaHUYECKOE JBI)KEHUE, UCTIONB3Ys (PU3HUECKUe BETNYMHBI: KOOPJMHATA, ITYTh,
IIepeEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUjla, MMIIYJIbC Tela, KUHETHYeCKas SHEpIusd,
NOTEHIMAJbHAsl JHEpPrus, MeXaHudeckas paldoTa, MeXaHMUYecKass MOIIHOCTb, [P ONHCAHUU
IIPAaBUIIBHO TPAKTOBaTh (PU3MYECKHH CMBICI MCIOJIb3YEMbIX BEJIUYMH, UX O003HAUEHUsS U €JUHHULIBI,
HaXOoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMU BETUUYUMHAMU;

ONHKCBHIBATh M3Y4YEHHbIE TEIUIOBbIE CBOMCTBA TeJl M TEIUIOBBIC SIBICHHS, HWCHOJIb3Ys
¢u3nveckre BeIMUMHBL: JaBJICHUE Ta3a, TEMIepaTypa, CPeIHsS KUHETHUECKasi YHEPTUS Xa0TUIECKOTO
JBYDKEHUSI MOJIEKYJI, CPEIHEKBAJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod((UIMEHT MOJE3HOTO NSHCTBHUS TEIIOBOTO IBUTATENS; NMPU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PM3MYECKHI CMBICI HMCIIOJIB3YEMbIX BEIUYMH, UX OOO3HAYCHHS W €JUHMLIBL,
HaXoAuTh (OPMYJIbI, CBSA3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BEITUYMHAM;

ONUCBHIBATh M3YYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M 3JIEKTPHUECKUE SIBJICHUS
(mpoueccsl), HCIONAB3Ys (DU3UYECKHE BEJIMYMHBL: DJIEKTPUUYECKUH 3apsl, 3JEKTpUYECKOoe IIoJe,
HanpsHKEHHOCTD I10JIs, NOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB; MPU ONMCAHUU IPAaBUIBHO TPAKTOBAThH
(Gu3NYeCKUi CMBICIT HCIIONB3YEMbIX BEIMYUH, UX O0O3HAYCHHS M €IUHMIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMHU BEIINYHHAMU;

aHATM3UPOBaTh (PU3MYECKHE TPOLECCHl W SBICHHSA, HCIONB3Ys (DU3MYECKHE 3aKOHBI U
HNpUHUMIIBL: 3aKoH BcemupHoro tsrotenus, |, |l u Il 3axonsl HbloToHa, 3aKOH coxpaHEHHUS
MEXaHUYECKON SHEepruM, 3aKOH COXPAHEHUs HMIIYJIbCa, MPUHLUI CYNEpHO3ULMU CHJI, NPUHLHUI
PaBHOIPAaBUS WHEPLUHUAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KMHETUYECKOIN SHEPIUr TEIUIOBOTO JABMKEHHSI MOJIEKYI C
aOCOJIOTHON TeMIlepaTypol, MEepBbId 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsija, 3akoH KyrnoHa, mpu 3ToM pa3nuyarh CI0BECHYIO (hOpMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIp@KEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHHIMWIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh ycjaoBUs MX OE30MAaCHOTO HCITOJ30BaHMS B TOBCEIHEBHOM KU3HM,

BBIMTOJIHATh OKCIEPUMEHTHI MO0 HCCIEIOBAHUIO (PH3MUECKUX SBJICHHUH W TPOIECCOB C
UCIOJIb30BAHUEM TNPSAMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3TOM (POopMyIupoBaTh npodiemMy/3anady u
TUNOTE3y Y4YeOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOro 000pyloBaHMs,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYHUH, P ITOM BHIOMPATH
ONITUMANILHBIA CIOCO0 W3MEPEeHHsT W HWCIOJh30BATh W3BECTHBIE METOJBl OICHKH ITOTPEITHOCTEH
U3MEPECHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (DM3WYSCKHUMH BEIIMYMHAMHU C HCIIOJIb30BAaHUEM IPSIMBIX
W3MEPEeHUH, TpPH OSTOM KOHCTPYHPOBATH YCTAHOBKY, (HUKCHPOBATH pPE3YyIbTAaThl MOTyYCHHOMH
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHUJE TaONMUIl U TpaduKOB, AETaTh BHIBOJBI MO pe3yibTaTamM
HCCIIEI0BaHMS;

coOuro1aTh MpaBuiia 0€30MacHOro TpyAa MPU MPOBEAECHUH HCCIEIOBAaHNN B paMKax y4eOHOTro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENICKOM W TNMPOEKTHOW JIEATENIbHOCTH C  MCIOJIb30BaHUEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;



pemaTh pacy€THbIE 3a/1a4M C SIBHO 33JaHHON (PU3NYECKONW MOJIENbI0, UCMONb3Ysl (PU3NYECKUE
3aKOHBI U MPUHLIUIIBL, HA OCHOBE aHAJIM3a yCJIOBHUS 3a/1a4i BHIOUPATh (PU3HUECKYIO MOJEIb, BBIACIATH
¢usnyeckue BeNUUMHBI M (POpMyNbl, HEOOXOmUMBIE Ui €€ pELIeHHs, NPOBOAMTH PACUETHl H
OLIEHUBATh PEATLHOCTH MOTYYECHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHBI,

peliaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKU HEIPOTUBOPEUUBYIO LEHNOUYKY
paccyXIeHUii ¢ OTOpOoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BATh MPHU PEIICHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE MH(GOPMalMOHHBIE TEXHOJIOTUI
JUIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMN U MPEACTABICHUSI YUeOHOW U Hay4YHO-TIOMYJISIPHOM
nH(pOpMAaLIUY, TONTYYSHHON M3 Pa3jiMYHbIX HCTOYHHMKOB, KPUTHUECKU aHAIM3UPOBATH MOJIy4aeMYIO
nH(pOpMAIIHIO;

NPUBOJUTH TMPHUMEPHl BKJIAZa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOW KHU3HU IJIs1 00ECTICUECHUS
0€30MacHOCTH TpU OOpalleHHH C NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MMOBEACHHS B OKPY>KaIOIIEeH cpeie;

paboTaTh B IpymIe C BBIMOJTHEHUEM DPA3JIMYHBIX COIMANIBHBIX POJICH, MIIAHUPOBATh PadOTy
TPYMIbl, PAlMOHANIBHO paclpefesiTh 005 3aHHOCTU U TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJeKBaTHO OIIEHMBAaTb BKJIAJ KaXJOr0 U3 YYacTHUKOB TpPYIIbl B pEIIECHUE
paccMaTpuBaeMoi POOIIEMBI.

K xonny oOyuenuss B 11 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha NpUMEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTHHBI MHUpA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKOU
JEeSTeNIbHOCTH JIFOJIEH, IETIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

YYUTBIBATh TIPAaHUIBl TNPUMEHEHUS H3YYEHHBIX (U3MYECKMX MOAENeH: TOYeuHBIH
NEKTPUYECKUI 3apsifl, JIyd CBETa, TOYEUHBI MCTOUYHMK CBETA, SIACpHAs MOJENb aToMa, HYKJIOHHas
MOJIETIb aTOMHOTO si/ipa NP pelIeHUH PU3NYECKHUX 33/]aY;

pacrio3HaBaTh (Pu3nuecKkue sABJICHHUS (MpolecChl) U OOBACHITHP UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, JIE€KTPOMArHUTHAs WHIYKIIHS,
JEICTBME MarHUTHOTO TOJS HA IMPOBOAHMK C TOKOM M ABIXKYIIMKCA 3aps, JIEKTPOMarHUTHBIE
KoneOaHWs W BOJIHBI, MpPSAMOJMHEHHOE pAaclIpOoCTpaHEHHE CBeTa, OTPaKEHUE, IpeoMIICHHE,
uHTephepeHys, Tudpakuus U MOoIIpU3alMs CBeTa, AUCIepcus cBera, (HoTodrneKkTpudeckuii 3¢dext
(poToaddexr), cBeToBOE MaBICHHE, BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIMOaKTUBHOCTD;

ONKCHIBaTh HM3YUYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, OINTHUYECKHE,
ANEKTPUYECKYIO TPOBOAMMOCTh PAa3jIMYHBIX Cpel) W BJIEKTPOMarHUTHbIE SIBJICHHS (TPOILECCHI),
UCIOJIB3YS (PU3MYECKUE BETUYMHBL: AJIEKTPUUYECKUHN 3apsll, Cuja TOKa, AJIEKTPUUYECKOE HAINpSKEHHE,
AJIEKTPUUECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHLMAJIOB, 3JIEKTPOJBIKYIIAs cuja, padoTa TOKa,
MHIYKIMST MarHUTHOTO mousisd, cwia Ammepa, cwia JlopeHna, MHIYKTMBHOCTb KaTYyIIKH, SHEPrus
AJIEKTPUUYECKOTO0 M MAarHUTHOTO TIOJIEH, MEepPHOJ] M 4YacToTa KojieOGaHuil B KoiebaTeabHOM KOHTYpE,
3apsii M CWiIa TOKa B TPOLECCe TapMOHHUYECKHX DJIEKTPOMAarHUTHBIX KojeOaHMH, ¢oKycHOoe
paccTosiHue U ONTHUYECKas Cuja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI



UCIOJb3yEMBbIX BEJIMYUH, UX 0003HAYEHUS U €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
($U3NYECKYIO BETUYMHY C IPYTHMMHU BEIINYMHAMU;

OTKCHIBATh N3YUYEHHBIE KBAHTOBBIC SIBIICHHS M IMPOLIECCHI, HCIIONB3Ys (PU3UYECKHE BETHUNHBL:
CKOpOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, PHEPTUsS U UMMYIbC (poTOHa,
IepuoJ| ToJypacmnajna, JHEPrusl CBSA3M AaTOMHBIX SAEp, IPU ONMCAHUM IPABUIBHO TPAKTOBATh
¢Gu3n4eckuil CMBIC MCIIOJIb3YEMbIX BEJIMYMH, MX O003HAUEHUS M €IMHUIIbI, YKa3blBaTb (HOPMYJIBL,
CBSI3bIBAIOIME JaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAYEHUE
(bu3n4eCcKoil BEITMUNHBL;

aHAJIM3UpPOBaTh (PU3MYECKHE NPOLECChl M SBJICHUSA, WCIOIb3yd (U3NYECKUE 3aKOHbI U
HNPUHLUMIIBL 3aKOH OMa, 3aKOHBI I1OCJIEJJOBATEIBHOIO U IMAPAJJIEIIBHOIO COEIMHEHUS IPOBOIAHMKOB,
3akoH  J[xoymsa—JIeHnma, 3aKOH  JJIGKTPOMAarHUTHOM  MHIYKLUUH, 3aKOH  NPSAMOJIUHEHHOIO
pacnpoCTpaHEHUs] CBETa, 3aKOHbl OTPAXXEHUS CBETA, 3aKOHbI IIPEJIOMIICHUS CBETa, YPAaBHEHME
OnHmTeitHa s poTodddexra, 3aKOH COXPAHEHUs SHEPTHH, 3aKOH COXPAaHEHHs HMITYJbCa, 3aKOH
COXPAHEHHUs DJIEKTPUYECKOIO 3apsja, 3aKOH COXpaHEHMsI MacCOBOIO 4HUCIIA, NOCTynarsl bopa, 3akoH
palMOAaKTUBHOIO pachaja, HOpU 3TOM pa3iuyaTrbh CIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BbIpAaXKEHUE U YCI0BUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpPECIIATh HAPABICHUE BEKTOPAa MHAYKLUHA MarHUTHOTO IOJI IPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cunsl JIopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMTOJIHATh OKCHEPUMEHTBI MO HCCICJOBAHUIO (PU3MUECKUX SBJICHUH W MPOIECCOB C
MCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: TpU 3TOM (OpPMYIMpOBaTh MpodieMy/3aiady u
TUIIOTE3y Y4YeOHOro SKCIEpHUMEHTa, COOMpaThb YCTAHOBKY W3 MPEUIOKEHHOro 000pyloBaHMs,
IIPOBOJIUTH ONBIT U (POPMYIUPOBATH BBIBOJBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMYUH, IIPU 3TOM BBIOMpATh
ONTUMAJIbHBIA CHOCO0 H3MEPEHHsT M HCIOJIb30BATh M3BECTHBIE METOJbl OLIEHKHM IOTIPEIIHOCTEH
U3MEPECHU;

UCCIJIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH C HCIIOJIB30BAHHEM MPSAMBIX HW3MEpPEHUM:
P 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHpPOBATh pe3ylbTaThl IOJYYEHHOH 3aBUCHMOCTH
(u3MYeCKUX BEJIWYMH B BHUJI€ TaOIUI U TPa(UKOB, €1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

coOnroaaTh npaBuia 0€30MacHOrO TpyJa MpU NPOBEICHUH HCCIEI0BaHUN B paMKaxX yueOHOTro
HKCHEPUMEHTa, Y4eOHO-MCCIIEJOBATENIbCKOM U TMPOEKTHOW JIEATENIBHOCTH C  MCIOJIb30BaHHEM
U3MEPUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 00OPYIOBaHUS;

pelaTb pacy€THbIE 3a/1a4M C SIBHO 33JaHHOM (U3NYECKOI MOJEINbI0, UCTIONb3Ysl (U3NYECKHe
3aKOHBI U MPUHILIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jaud BIOMPATh (PU3MUYECKYIO MOJIENb, BBIACIATH
¢u3znueckue BENUYMHBI U (OPMYIbl, HEOOXOAUMBIE i1 €€ pelIeHMs, NPOBOAUTH pPAacU€Thl U
OLICHHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

pelaTh KauyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOUYKY
pacCyXJIeHH ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPH pPEIIeHUN y4eOHBIX 33aJau COBpPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTHU
JUIsL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U MPEICTABICHHUs YIeOHOH M HAy4YHO-TIOMYJISIPHON
uHpOpMaIUY, MOJYYEHHOH W3 pa3iIMYHBIX MCTOYHHUKOB, KPUTHYECKH AaHAJTU3MPOBATH IOJIy4aeMYIO
uH(pOpMaIINIO;

OOBSACHATh MPUHLMUIIBI JEHCTBUS MAallMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3inyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCTIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;



NPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOW KHU3HU IJIs1 0OECTICUEeHUs
0€30MacHOCTH TpH OOpAIIeHUH C NPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH, Ui COXPAaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIEeH cpere;

paboTaTh B IpymIe C BBINOJIHEHUEM DPA3JIMYHBIX COIMAJIbHBIX POJIEH, MIIAHUPOBATh paboTy
TPYNIbl, PAlMOHAIBHO paclpeiessiTh 005 3aHHOCTU U TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJleKBaTHO OIICHMBATh BKJIAQJ KaXJOro W3 YYaCTHMKOB TPYIIbl B peEIICHUE
paccMaTpuBaeMoii poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmuorexa [JOK

41 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso0.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBI KBARTOBOI OITHICH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;;?:;szgroullifﬂcgh
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 E;Ifg;;?:;szgroullifﬂcgh
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBLIe

Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunnie MeT(?)IK Bl HO?I;)H:HIfﬂ 1 bubmorexa [JOK

yi A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHune. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amuest. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdumment tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU

17 [ToTeHmanbHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[ToTenuuanpHas 3HEpPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpagudeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosekynsipHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubnuorexa LIOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOMWCTB KpHCTaJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa LIOK
. ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOcébcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX MoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOPa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U X
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HHAyknus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1

WHIYKIWAW. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAS TI€Yb

Ob6o06maromuit ypok «MarHutHoe
noje. DIEeKTPOMarHUTHAST HHIYKITHS)

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAHCHUS SHCPIUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
IIOKa3aTelIsl IPEJIOMIICHHS] CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIleHUE bubnmorexa LOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
nOINOTEKA
41 . A.T.
pororphexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsI poTorddekra. YpaBHeHHE
42 BﬁHmTegl)Ha J'I(ii)I(I)Q)OTOB(i)(;@)eKTa bubnxorexa LTOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotodrpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE NE€HCTBUE bubmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnunorexa LIOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0dOafa
H3nyyenwne u norionieHue (oToOHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(;I;o OBHS bubmmorexa [JOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBO nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pErucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrisbiit cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Bup 3Bé3nnoro neba. Co3se3aus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE311

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

Mnineunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBOe U3nyyenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLUATBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pons
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpOMarHuTHas MHAYKLNS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CTeUATBHON TEOPHH 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68
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