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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CpeAHEro oomero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMM M TpeOOBaHMM K pe3yiabTaraM OCBOCHHMS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbXx B @T'OC COO, a Takxke ¢ yuérom QenepaibHON
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLUH MpernojaBaHus yueOHoro npeamera «®dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoii — @exnepanuu, peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMMsl 1o (pu3uke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux ¢u3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEIbHOCTHOrO noaxoa. [Iporpamma o ¢usmke cooTBeTCTBYET TPEOOBAHUAM
OI'OC COO K mniIaHUpPyEMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METAlPEeIMETHBIM pE3yJibTaTaM
0o0y4yeHHMsl, @ TAaKXKE YUYUThIBAeT HEOOXOAMMOCTh pealu3allud MEKIPEIMETHBIX CBs3ell (PU3MKU C
€CTECTBEHHO-HAYYHBbIMU Y4€OHBIMH IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE €U U3YYEHUS
(Gu3uKu Ha ypoBHE CpeJHEro obuero oopa3zoBaHus, IUIAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca
(GU3KKY: TNYHOCTHBIE, METANIPEAMETHBIE, ITPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢u3nKe BKIIOYAET:

® I[UIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (HM3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IPEIMETHBIE PE3YJIbTAThI 10 T0/1aM 00Y4YEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs.

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsl B Ka4e€CTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpYXKarolleM MHpe.
HIkonbHBINA Kypc PU3UKK — CHCTEMOOOPa3yIONIUi sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonoruei, ¢pusmueckoil reorpadueid u acrpoHomueid. VMcmonp3oBaHNEe W aKTUBHOE NPUMEHEHHUE
Gu3nueckux 3HAHUN OmpejessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
HHEPreTUKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHUS HOBBIX MATE€pHAJIOB C 3aJaHHBIMU
cBoOWcTBaMM U Ipyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa oOyyaroumxcs, B (pOpMHUpOBAaHUE YMEHUN MPUMEHSTHh HAay4HbI MeETOx
MO3HAHUS NP BBIOJHEHUN MU y4eOHBIX MCCIEIOBAHUH.

B ocHoOBy kypca ¢u3MKK AJisi YPOBHSI CPEIHETO OOIIETr0 OOpa30BaHUS TOJIOKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEM KypcC SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuay M3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOIPOCH KJIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (GU3NKH OObEIUHEH BOKPYT
¢uznueckux teopuil. Benymmum B Kypce siBisieTcst GOpMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELLIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuzanusi mpeanojiaraeT HMCHOJIb30BaHUE T'YMaHUTapHOTO
noTeHIHaza GU3NUECKol HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA (U3HMKU C pa3BUTHEM OOILECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU ITpodieMaMu.

Hoes npuxnaouoii nanpasnennocmu. Kype Qu3uku mpeamnonaraeT 3HaKOMCTBO C IIHPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonoeusayuu peamusyercss TIOCPEACTBOM BBEJCHHUS DIEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX JKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBl C Pa3BUTHEM
TEXHUKU U TEXHOJOTHH, a Takke 00CYXJeHUsl MpoOIeM PalMOHAIBHOTO MPHUPOAONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CTep)XKHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpeJHEero oOIiiero ooOpazoBaHUs
ABISAIOTCS  (u3nueckue Tteopuu ((popMupoBaHHE TMpPEICTaBICHUH O CTPYKType IOCTPOCHUS
¢buznueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX



IPEJCTaBICHUSX O IPHUPOJE, TpaHHUIAX NPUMEHHUMOCTH TEOpHUH, [UIsl ONUCAHMS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CuCTeMHO-IETETbHOCTHBIN MOAXO0M B Kypce (PM3MKH pean3yercss Mpexae BCEro 3a CUeT
OpraHMu3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlins 6a3oBoro ypoBHsS Kypca
($U3UKH — 3TO HCMOJIb30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOpbIE B MporpamMme Mo (u3nKe OOBEIWHEHBI B OONIUH CITHMCOK
YUYCHHUECKUX TPaKTHUECKUX paboT. Briienenune B yka3zaHHOM NepedHe J1a0opaTOpHBIX pador,
IPOBOAMMBIX JJIi KOHTPOJS M OLIGHKH, OCYIIECTBISIETCS y4YacTHHUKaMU 00pa3oBaTEIbHOTO
nporecca UCXos M3 OCOOCHHOCTEW IUIAHMPOBAHMS M OCHAIIEeHUs kabunerta ¢usuku. [Ipu sTom
o0OecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMUCA YMEHUSMU IMPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAHMS 3aBHCUMOCTEH (DU3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 TPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHue yenseTcsl pelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3az1ad. [lpu atom ans
pacuéTHBIX 3aJad IMPUOPUTETOM SIBISIOTCA 3a/ayd C SIBHO 3a/laHHOM (PU3UYECKOW MOJENBIO,
MO3BOJIAIOIINE IPUMEHSTh U3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasieiia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aenoB. Jlig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS
3a/1aHusl Ha OOBsICHEHUE MPOTEKaHUS (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIIEH XKU3HU,
TpeOyrorire BeIOOpa (pu3ndeckoid MOIEH ISl CUTyallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusiMu @I'OC COO k MareprallbHO-TEXHUISCKOMY 00SCTICUCHUTO
yuebOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeqHEro odiiero odpazoBaHus
JNOJDKEH W3ydaTbCsl B YCJOBHSAX NPEAMETHOrOo KaOWHeTa (HU3MKM WJIM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa NpPEeIMETOB €CTECTBEHHO-HAyyHOro nukia. B kabunere Qusuku
JOJDKHO OBITH HeoOXonumoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMmme no (GuU3nKe yYeHHUYEeCKUX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000pyI0BaHHE.
JeMmoHCTpaniioHHOEe  00opynoBanue (GOpPMHUPYETCS B  COOTBETCTBUU C  MPUHIIUIIOM
MUHUMAJIBbHON JOCTATOYHOCTH M OOECHeYMBaeT IMOCTAHOBKY MEPEUYUCICHHBIX B IMPOTpamMMme IO
(¢u3MKe KIIOUEBbIX JAEMOHCTpalUi [ MCCIENA0BAaHUS M3YyYaeMBbIX SBICHUW U IPOLECCOB,
SMIIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.
JlaboparopHoe 0060pyZ0BaHME AJI YYEHUUECKUX MPAaKTUYECKUX paboT popmupyercs B BUAE
TEMAaTUYeCKMX KOMIUJIEKTOB U o0ecreuMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcsi. Temarnyeckue KOMILIEKTHI J1abOpaTOPHOrO OOOpYNOBaHUS JIOJKHBI  OBITh
MOCTPOCHBl Ha KOMIUIEKCHOM HCIOJb30BAaHUM AaHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIEC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE UHTEpECA U CTPEMIICHUSI 00yUYalOIIUXCsl K HAYYHOMY M3YyUEHUIO TPUPOJIBL,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEIACTABICHMA O HAyYHOM MeETOJle¢ TO3HaHUS M  (POpPMHPOBAHUE
MCCJIEI0BATEIBLCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

e (QopmMHupoBaHME HAy4YHOTO MHMPOBO33PEHHS KaK pe3ysbTara M3y4yeHUs OCHOB CTPOEHUs
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmupoBaHue yMEHHI OOBSACHATH SIBICHUS C UCIOJb30BAaHHEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POiM (U3MKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

Joctmxenne STuUX Leied obOecreynBaeTcsl peIlIeHHeM CIEIyIOIIUX 3a7ad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEMBbl 3HaHMM 00 OoOmMX (U3MYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,

TEOpUsX, BKIOYasi MEXaHUKY, MOJEKYISIPHYIO (U3HKY, IEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3UKY U DIEMEHTHI aCTPOPHU3UKHY;



e (opMupoBaHHE YMEHUI MPUMEHSITh TEOPETUUECKUE 3HAHUS JUIS 0OBACHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PELICHHS Pa3IMYHBIX 33134 C SIBHO 3a/laHHON (DPU3NUECKOW MOJIENbIO,
3a[a4, MOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/[anne (PU3NIECKON MOIENH, aJleKBaTHON
YCIIOBUSIM 3aJauu;

® [OHMMaHHE (U3NYECKHX OCHOB M MPHHLMUIIOB ACWCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

® OBJAJICHHE METOJaMH CAMOCTOSTEIHHOTO IJIAHUPOBAHUS M MPOBEACHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHAJIM3a U WHTEpIpeTaluu UH(OPMAaLUY, ONpeAeNeHUs J0CTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHUE YCIOBUU Ui Pa3BUTUS YMEHUN MPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUECKOMN
JESTEIbHOCTH.

Ha wu3yuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpeaHero oomero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipennaraemselii B mporpamme mo (U3HKe MepeueHb JTadopaTOpPHBIX U MPAKTUYECKUX padoT
SBIISICTCS. PEKOMEHIOBAaHHBIM, YUUTENb JIETaeT BEIOOp MPOBEACHUS 1a00paTOPHBIX PadOT U OMBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYaroIXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupoxae. Hayunsle MeTonsl IO3HAaHMs OKpyxxaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. DPusmueckue
3aKOHBI ¥ TeOpHH. | paHUIIbl TPUMEHUMOCTH (pU3MUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poimp u mecto ¢usuku B (popMUpOBaHMHM COBPEMEHHOH HayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BrkeHre. OTHOCUTEIIBHOCTh MEXaHU4eCKoro JaBmkeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHssE CKOPOCTh, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOYKH, MX MHPOEKIMH HA OCH CHUCTeMbl KoopAauHaT. CIOKEHHE NEepeMEIleHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMXKEHHE. ['paduku 3aBUCUMOCTU
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. JBuKeHrne MaTepruaibHOW TOUKH 10 OKPYKHOCTH C OCTOSIHHOM
M0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, TUHEHHAst CKOpOCTh. [lepuoa u yactoTa oOpareHus.
L{eHTpOoCTpEMHUTENILHOE YCKOPEHHUE.

TexHuueckue ycTpoHWCTBa U MPAKTUUECKOE MPUMEHEHHUE: CIIUIOMETp, ABUKEHUE CHAPSIOB,
LEIIHBIE U PEMEHHBIE NIEpeIayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTUYECKUX XapPAaKTEPUCTUK ABHKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YTI0M K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IYTAMM, MPOMACHHBIMU TEJIOM 3a ITOCJIEA0BATEIbHbIE
paBHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JBH)KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenue ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmuied. Ilepseiit 3akoH HproTona. MHepunaibHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unmu cui. Btopoit 3axkon HeroToHa i
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKojibxeHus, kadenus). Cuna Tpenus. Cyxoe tpenue. Cuna

TPEHMsI CKOJIbKEHUs M cwia TpeHus nokos. Kosdduument tpenus. Cuna compoTHBIEHUS NHpU
JBUKEHHUHU TeJIa B )KUIAKOCTH WJIU rase.



[TocTynaTenpHOE M BpallaTesIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TENa.

MOMEHT cuibl OTHOCUTENIBHO OCH BpalleHus. [lineuo cuibl. YciioBUs paBHOBECHS TBEPIOIO
Tena.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHUE: MOAIIMIIHUKY, JBUYKEHUE
VCKYCCTBCHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCUs TBEPAOrO Teina. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKEeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIOPYIOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycl0BUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALEHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

HNmnynbe mMaTepuanbHON TOYKH (Tena), CUCTEMbl MaTepHaJbHBIX TOYEK. MIMIyJIbC CHibl U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuayibHOM Toukd. Teopema 00 HM3MEHEHUMM KHHETUYECKOU
JHEPrUu.

[TorennmanbHas sHeprus. [loTeHnmanpHas >HEprus ynpyro aehOopMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HENOTEHUUaNbHblE CUIbl. CBA3b PabOTHl HEMOTEHLMAIBHBIX CHUJI C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, MNPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexon moTeHIIMATBHON YHEPTHM B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHre aOCONIOTHO HEYNpyroro yaapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHHEM MEXaHWYECKOM 3HEpPIruu Tejla Ha IMpuMepe
pPaCTsKEHUS PE3UHOBOIO KIyTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIAPHO-KUHETUUECKOW TEOPHH M MX OMBITHOE OOOCHOBAHWME.
BpoynoBckoe amxkenue. Juddysus. Xapaktep ABMKEHUS W B3aUMOJCWCTBUS YACTHI] BEIIECTBA.
Mopenu CTpOeHHUs Ta30B, )XKUAKOCTEH U TBEPABIX TNl U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mojeneil. Macca u pasmepsl monekys. Konmnuectso BemectBa. [locTtostHHas ABoraapo.
TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.
Mogens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpHUH
UJeaTbHOTO Ta3a. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpeaHeil KHHETHYEeCKOW YHEPTHH TETUIOBOTO
nBwxkeHus vactun raza. lllkama temmnepatryp KenbBuna. ['a3oBble 3akOHBI. YpaBHEHHE



MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B MACATBHOM ra3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeAcTaBIeHHE H3OMPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuUecKkue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITel, [OKa3bIBAIOLINE JMCKPETHOE CTPOCHHME BemIecTBa, Qororpaduu  MOIeKyn
OpPraHUYECKUX COECIUHEHMI.

OmnbiTh! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Mopaenb, HUTIOCTPUPYIOLIAs IPUPOY JABJIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl Bo3Ayxa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoauHaMmuueckass cuctemMa. BHYTpeHHSAs SHepruss TEpPMOAMHAMUYECKOM CHUCTEMBI U
crocoObl €€ m3MeHeHHs. KommuecTBO TemioTel U paboTa. BHYTpeHHSsT 3HEprusi 0JHOATOMHOTO
UJEaNbHOr0 raza. Buapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Iy4eHUE. Y IeibHast
TEMJI0EMKOCTh BelecTBa. KoauduecTBo TEIIOTHI IIpH TEIUIONEpeaaye.

[Tonsitue 00 agunadbarnoM mpouecce. [lepBrlit 3akoH TepMoauHaMuku. [I[pruMeHenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckas nuHTepnpeTaus paboTsl ras3a.

BTtopoii 3akon TepmoannamMuku. HeoObpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemnoBeie MamuHbl. [IpuHIMNBI qeiicTBUS TeIUIOBbIX MamiuH. [IpeoOpa3oBaHus 3HEPruu B
TeroBbIX MammHax. Koagdumment nonesnoro neiicteus temmoBoit mammubl. [ukn Kapao u ero
KOA((UIIUEHT MOJE3HOTO JEHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuuyeckue ycTpoicTBa U NMpaKTUYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHErO CrOPaHus,
OBITOBOM XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpryM Tesla IpU COBEPIIEHUH padOThI: BbUIET MPOOKU U3 OYTHUIKU
NoJ JEHCTBHEM CXKaTOro BO3JlyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOkKe NyTEM TpEeHUs
(BHI€OIEMOHCTpALIHSA).

W3meHeHne BHYTpEHHEHN aHepruu (TemrepaTypsl) Tella Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOMHBI, IBUraTelsi BHYTPEHHET 0 CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHONU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u KoHaeHcalus. Mcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacellieHHBIH map. YaenpHas TewuioTa napooOpazoBaHHs. 3aBHUCUMOCThb
TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONHS CBOMCTB KpPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuainbl. llnaBneHwe W Kpuctasumsanus. Y IelbHas
TerioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpPONCTBA M TPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJIYyYSHHs] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIe HAHOMATEPHAJIOB, 1
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.



CrniocoObl U3MepeHus BIaKHOCTH.

Ha6JIIOI[eHI/Ie HarpeBaHud U IJIaBJICHUA KPUCTATTIMYCCKOI'O BCIICCTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.

Pasnen 4. danekTpoanHaMuka

Tema 1. Dnexmpocmamuka

DnexTpu3anus Tell. DIeKTpUUecKuil 3apsaj. JBa Buna snekrpudeckux 3apaa0B. [I[poBoaHuky,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil a35ieKTpuyYeCcKuii 3apsii. DIEKTPUUECKOe
nosie. Hanmpsoxk€HHOCTB 3nekTpuyeckoro nosid. IIpuHIun cynepno3suuuy 3JIEKTPUYECKUX IOJIEH.
JInHuy HanIPsKEHHOCTH DIIEKTPUYECKOTO OJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuuan. Paznocts norenuuanos. [IpoBoguuku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe€. [JudekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTrop. DIEKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue YCTpPOHCTBA M MPAKTUUYECKOE INPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M IPUHIUII ACHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTAa.

JM3neKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh EKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHNULIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiii 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

ONEeKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ygacTka LIETH.

DNEKTPUYECKOE CONPOTHUBIIEHUE. Y IETIBHOE CONPOTUBIIEHME BemiecTsa. [locnenoBarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOIMHOCTb 31IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUla U BHYTPEHHEE CONPOTUBIICHHE MCTOYHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) aniekTpuyeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTPOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs: U MPUMECHasi IPOBOAUMOCTH HMOJTYIPOBOIHIKOB. CBONCTBA
p—n-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKUI TOK B pacTBOpaX W paciylaBaxX 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JIccolanus. JIEKTPOIU3.

DneKTpuuecknil ToK B razax. CaMOCTOATENbHBI U HECAMOCTOSATENbHbIN pa3psa. MomaHusl.
[Tna3zma.

TexHuueckue ycTpoilcTBa M NMPAaKTHUECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJBTMETpP, PEOCTar,
UCTOYHUKMA TOKa, DJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE  MPUOOPHI,



TEPMOMETP  CONPOTHBIIEHHUS,  BaKyyMHbIl  AMOA,  TEPMUCTOPBl U (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LMJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

IIpsiMoe wu3MepeHue JIIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMbIKaHHE TaJlbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBHCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps 1 IPOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIS POBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

W3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

H3mepeHue 27IeKTPOABUKYIIEH CUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

W3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocymecTBisieTcs € Y4ETOM
coJiepKaTeNbHbIX MEXIPEJAMETHBIX CBsI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHH.

Mesicnpeomemnvie nowsamusi, CBS3aHHbIE C HW3YYCHHMEM METOJOB HAy4yHOI'O ITO3HAHMS:
SBJICHME, HAy4HBIH (aKT, THUIOTE3a, (HU3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0IeHHeE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHHe CUCTEMBbl ypaBHEHMM, JHUHEWHas (QyHKOMs, mapadoia, runepOoa,
uX TpaQUKU U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC,
OCHOBHOE TPUI'OHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKIUH Ha OCHU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBIKEHHE B JKHMBOHM mpupone, auddysus, ocMoc, TemmooOoMeH
KHUBBIX OPraHU3MOB (BBl TEIIONEPEJau, TEIJIOBOE PABHOBECHUE), DJIEKTPUUYECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, TEIIOBbIe CBOMCTBA TBEP/BIX TEN, )KMJIKOCTEH U ra3oB, ANEKTPUUYECKUE CBONCTBA
METAJIJIOB, MEKTPOJIUTUYECKAS TUCCOLMALINS, FaJIbBAaHHKA.

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

Texnonoeusa: npeoOpa3oBaHHe IBM)KEHUH C HCIOJIb30BAaHMEM MEXAaHM3MOB, YUYE€T TpEeHHUs B
TE€XHHMKE, TOAIIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMITyJbca B TEXHUKE (pakera,
BOJIOMET U JpYTHUE), ABUTaTeNlb BHYTPEHHETO CrOpaHus, apoBas TypOMHa, OBITOBOI XOJIOIUIBHUK,
KOHJUIIMOHED, TEXHOJIOTUH IOJIyYE€HUsI COBPEMEHHBIX MaTEpHajIoB, B TOM YHMCIIE€ HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpPOB, KCEPOKC,
CTpYHHBIH TPUHTEp, AJIEKTpOHArpeBaTesIbHbIE NPHUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
raJbBaHMKa.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHuTHl. B3anMopelicTBre MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bextop
MarHuTHOM MHAYKIMH. [[prHINN cynepno3uiiny MarHUTHBIX ITosiel. JIMHUM MarHUTHOM MHIYKIIUH.
Kaptuna nuHuit MarHUTHOM MHIYKLIMH TOJISl TOCTOSIHHBIX MarHUTOB.

MarautHoe MoJsie NpOBOJHMKA € TOKOM. KapTuHa JIMHUN HMHIYKIUHA MarHUTHOTO TMOJIs
JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaencTeue mpoBOAHUKOB C TOKOM.



Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HanpasieHUE. J[BUKeHUE 3apsHKEHHOM 4acTHULIBI B OTHOPOAHOM
MarHuTHOM moJjie. Pabora cumsr JlopeHiia.

SIBeHue  JIEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DNEeKTPOABUKYLIAs CHJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekrpudeckoe mojie. OJIEKTPOABMKYLIAS CHJIa HHAYKIHM B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIKYILAS CHUJIA CAMOMHIYKLIUH.

DHeprus MarHUTHOT'O IOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHH4Yeckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHME: IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AIEKTPOJIBUTaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHILl, UHAYKLIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuita Amriepa.

JeiictBue cuibl JIopeHIa Ha MOHBI 2JIEKTPOJIMTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

[IpaBuio Jlenna.

3aBUCHUMOCTb 3JIEKTPOABIKYIIEH CHUJIBI MHAYKLIUHU OT CKOPOCTHM W3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue IeMCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus

Konebarenbnas cuctema. CBoOogHble MexaHuueckue Konebanus. ['apmoHHueckue
koneOanus. llepuon, wacrora, ammmryga u (asa xonebanuil. [IpyXUHHBIH MasSTHUK.
MatemaTuueckuii MassTHUK. YpaBHEHHE rapMOHUYEecKuX konebanuii. [IpeBparienue sHepruu npu
TapMOHHMYECKUX KOJICOAHUSX.

Konebatenbupiit  koHTYyp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoOJeOaHHWS B HA€aIbHOM
KOJIeOaTeIbHOM  KOHTYype. AHAQJIOTHS MEXKIYy MEXaHWYECKUMH H  DJECKTPOMArHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3aKOH COXpaHEHHUs SHEPTrUU B HJICATBHOM KOJEeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaroluX KoieOaHUSX. BBIHYXIEHHbIE MEXaHUYECKHE KONEOaHMUS.
Pe3onanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii Tok. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IIpousBonacTBo, mepemaya W TOTpeOICHHE DIEKTPHUECKON DHEPTHH.
OKOJOTMYECKHE PHUCKKM TIPpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa HCHONIb30BaHUS
ANEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HH.

TexHu4eckne ycTporcTBa U MPAKTUYECKOE TPUMEHEHHNE: MIEKTPUUECKUI 3BOHOK, T€HEPATOp
MIEPEMEHHOT0 TOKA, JINHUM JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoIeOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYECKUN
MasITHHK).

Habmronenue 3aryxaronux Koaebanuu.



HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CWJIBI  TOKa W HAmpsDKEHUST OT  BpPEMEHH)  JUIs
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mociaeaoBaTeNbHOM COCIMHEHUHM PE3UCTOpa, KATYIIKA WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJIeOaHMM Irpy3a Ha HUTU OT JAJUHBI HUTU U
Macchl Ipys3a.

HccnenoBanue nepeMEHHOr0 TOKa B LENM U3 MOCIEAOBATEIBHO  COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHUMHbLE B0JIHbL

Mexanuueckue BOJHBI, yciioBUs pacripoctpanenus. [lepuoa. CkopocTb pacnpocTpaHEHUs U
JmuHa BouiHbl. [lonepeunsie v npoaosibHbe BOJIHBL MHTEepdepeHnns u qudpakiuus MeXaHUu4eCKIX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS HW3JIYYCHHUS JJICKTPOMATHUTHBIX BOJH. Bzanmuas
opueHTanus BekTopoB E, B, V B snexTpomaruutHoil BonHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXCHHE,  MPEIIOMJICHWEe,  Toyisapu3anus,  audpakmus,  uHTepdepennus.  CKOpOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[pruMeHEeHHE 2TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEeH Cpeibl.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE IMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBasE TUArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOIOIbHBIX BOJH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKa.

Habmtoienue oTpaskeHus ¥ MPeIoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiui MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTYION ¥ 9aCTOTOM KOJeOaHUiA.

HccnenoBanue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MPEIOMIIEHUE, MOISpU3aLus,
Tubpakus, MHTepQEepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHelHOe pacnpocTpaHEHUE CBETa B OJHOPOJHON cpene.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHue cBera. 3akoHbl OTpaxeHHs cBera. llocTpoeHue u300pa’keHUN B ILIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCONIOTHBIN MTOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yros MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobupatomue 1 pacceuBaromye JuH3bl. ToHkas muH3a. @OKYCHOE PACCTOSHUE U ONTHY eCKast
cuna ToHKOM nuH3bL. IlocTpoeHne wn300pakeHHII B COOMpArONIMX W PACCEHMBAIOIIMX JIMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBUS HAOMIOACHUS
MaKCMMyMOB U MUHHMYMOB B WHTEP(hEPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.



Hudpaxus ceera. udpakiuonHas pemérka. Y cnoBre HaOMIOIEHUS IIaBHBIX MaKCUMYMOB
MPY MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TUMPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue YCTPOWCTBA M NPAKTUYECKOE IPHUMEHEHHWE: OYKM, JIyna, QoToarmnapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OINTHKA, NU(paKkUUOHHAS PeléTKa,
HOJIIPOU L.

Jlemoncmpayuu

[TpsimonuHENHOE pacnIpoCTpaHEHUE, OTpPAaXKEHHE M IpelloMmyleHHne cBera. Onruueckue
IPUOOPHI.

[TonHoe BHYTpeHHee oTpaxkeHrue. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mojienu MUKpPOCKOTIA, TEJIECKOIa.

Habmionenue naTepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TomryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeUAJIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHuipl NPUMEHUMOCTH KIACCMYECKOW MexaHuku. llocTynaTel crnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTb  MOJYJs CKOPOCTH CBETa B  BaKyyMe, [PUHIIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3znen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHepruu (OTOHA C €ro0 YaCTOTOW. DHEPrus U UMITYJIbC
dboToHa.

OtxkpeiTe U uccienoanue pororpdexta. Onbitel A. I'. CronetoBa. 3akoHbl GoTodpdekra.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpoWCTBA U TNPAKTUUYECKOE MpHUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
CoOJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.

CBeTOoauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccessuuto o -yactun. IlmanerapHas
Monenb atoma. [loctynatel bopa. M3nyuenue u mormnoimieHue (GOTOHOB NpHU MEpPEXoje aroma ¢
OJTHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl ciekTpoB. CHeKTp ypOBHEH SHEPrUH aToOMa BOJOPOA.

BosHoBbI€ cBoiicTBa yacTull. BonHel ge bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalnu3M.

CrioHTaHHOE U BBIHY)KJICHHOE M3JTyYeHHE.



TexHuueckne YCTpOHCTBA W  MPAKTUYECKOE TMPUMEHEHHUE: CIEKTPaJIbHBIA  aHAIN3
(ciekTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeRyaTsix CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue TMHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS sAjipa. OTKpPHITHE PATUOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oeta-, raMMa-u3NydeHus. BiusiHue painoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbITHE NTPOTOHA M HeWTpoHa. HykinoHHas moxaens siapa IeizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M3oromnst.

Anbda-pacniaz. DIEKTpOHHBIH M TO3WTPOHHBIN Oera-pacnaa. ['amma-usnmydeHue. 3aKoH
PaaAMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepusiii  peaktop. Tepmosimepusiii cuHTe3. I[IpobmeMbl U TMEPCHEKTHBBI  AAEPHOM
YHEPTEeTUKU. DKOJIOTHUECKUE ACTICKTHI SACPHON SHEPTETHKH.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUII.

DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4eckne yCTpOWCTBA M NPAKTUYECKOE IMPHMEHEHHE: IO03MMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéT4rK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUH. [IpuKiTagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConneuyHast akTUBHOCTb. MicTounuk sHepruu CosHua U 3B€3/1. 3BE3/bl, NX OCHOBHBIE
XapaKkTepuCTUKU. JluarpamMma «CHEKTpajbHBIM KJIacC — CBETUMOCTB». 3BE3NBI TJIaBHOU
MOCNIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb» Il 3BE3A  IJIaBHOMU
NOCJIe0BaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3a. COBpPEMEHHBIE IPENCTABICHHUS O
MPOUCXO0KACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — Hama [Manaktuka. [lonoxenue u nuxenne Connna B [Mamaktuke. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacumupenue Bceenennoif. 3akon XaO6ma. PasOeranuwe ramaktuk. Teopus
Bonwioro B3peiBa. PennkroBoe nznydeHue.

MacmtaOHas cTpykTypa Beenennoil. MetaranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C UCMOIb30BaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
OTIpeNIeNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maromuiee NoBTOpeHNE



Ponb ¢pu3uKky 1 acTpOHOMUHU B S5KOHOMHUYECKOU, TEXHOJIOTUUECKOU, COITUATBHON U ATUYECKON
cdepax IeATeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHHU B COBPEMEHHON HAy4YHOM
KapTUHE MHUpa, pojb (U3WYeCKON Teopur B (OPMHPOBAHUM TPEACTABICHUNU O (U3HUECKOU
KapTHHE MHUpPa, MECTO (M3NYECKOH KapTUHBI MHpa B OOIIEM pSAYy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MesxknpeamMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢ Y4ETOM
COJIepKATEIbHBIX MEXKIIPEJAMETHBIX CBSI3€l ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTUH.

Meosicnpeomemnvle nowsamus, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAy4yHOTO MO3HAHUS:
SBJICHHE, HAay4YHBIH (aKT, TUIMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/ICHHE,
9KCIIEPUMEHT, MOJICTIUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpPUYECKHE (DYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbHl U HX
NPOCKIIMM Ha OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB, IPOHM3BOJHBIC AIIEMEHTAPHBIX ()YHKIIHA,
MPU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snekTpudeckue SIBICHUS B )KUBOW MPUPOJE, KOleOaTeIbHbIC TBUKCHUS B )KUBOM
MPUPOJIe, ONITUYECKHUE SIBICHUS B )KUBOU MPUPOJIE, ACUCTBUE PAIUAIIUU HA KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE AaTrOMOB M MOJEKYJd, KPHUCTAUTMYECKas CTPYKTypa TBEPABIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHATHU3.

l'eoepaghus: MarHWTHBIE TONMIOCAa 3€MIIM, 3aJ€KM MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, TMPECKa3aHNe 3eMIICTPSCECHUH.

Texnonoeus: NWHUAW SIEKTpOIEpenad, T€HEpaTop MEPEMEHHOTO TOKa, 3JIEKTPOJIBUTATEINb,
UHAYKIMOHHAS Te4b, pajgap, paguoNpUEMHHK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
NPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHEero oO0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA JAESITEILHOCTU B IPOILIECCE pPeaM3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTHUYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUHM C UX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON I'PaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHUSM POCCHHCKHX
yu€HBIX B 007acTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIIEHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEGHHOCTH, B TOM YHCIIE B ICITEILHOCTH yUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3iuuHbiM cdepam mpodecCHOHATBHOM JEeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpPa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUIAaHUPOBAaHUE M OCYLIECTBICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OmbITa JeATeNbHOCTH SKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IIECHHOCTHU HAYYHOW AEATENbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUEHUST (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JESATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3padaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCSA MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB ILENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBIIOIHATH pabOTy B YCIOBUAX PEaJbHOT0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIa/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pusmdeckoi
HAYKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
($u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB pELIeHMs 3aa4
buznYeCcKOro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIAQJIETh BHJIAMU JIEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
runore3y €€ penieHusl, HaxOIuUThb apryMEHThl IS JI0Ka3aTelIbCTBa CBOMX YTBEPXKICHMIA,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAIN3UPOBATh TOJYYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yiabTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/1aud B 00pa30oBaTEIbHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIBHBIEC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YEHHUS MHMOPMALUU (PU3NYECKOTO COJIEP’KaHUsl U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYILECTBJIATh IIOMCK, aHAIM3, CUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (HOPM IPE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3aJad C COOJIIOICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YeHWs WHQPOPMAIIMK W IEJICBOM  ayIuUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHI,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEN Ka)J0ro WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIIbHOCTH, OpPraHU30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranmu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3MKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]1ad, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[USIM;
pacumpsTh paMKH YIeOHOTO TpeMEeTa Ha OCHOBE JIMYHBIX TPEIIOUTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO DSPYIAULIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3yJIHTATOB LEJISIM;
BJIa/IeTh HaBBIKAMH MMO3HABATENIBHON pehIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
U MBICJIMTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCTIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U apT'YMEHTBI JPYTUX MPU aHAIIU3€E PE3yIbTaTOB JAEATeIbHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX TPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npomiecce noctrxkeHus TMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI 10 (PUBUKE TS
YPOBHsI CpeHETo O0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOW SMOITMOHAIBHOU cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHUE K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COIICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax poJjib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKON
JIeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPJOE TENIO, UACAIbHBIA ra3, MOJIENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUYECKHUM 3aps] IpU PELIECHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMUKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBUKCHHE 110 OKPYXXHOCTH, WHEpLHUs, B3aumMojcicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0BbEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHEe, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, NOBBILICHHE JABJICHMs ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI raza B HM30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCIOJb3ys (U3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMITYJIbC Tejla, KHHETHYECKasl
SHEprusi, NOTEHLMalbHAs D3HEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBaTh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BEIWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHsAs KHUHeTHYecKas SHEeprus
XAOTUYECKOT0 JIBW)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ], KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JBUTATENIS; IPU ONMUCAHUH NMPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOJUThb (OPMYIbI, CBSA3BIBAIOLIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUMAIOB; IIPU OIHCAHUU IPaBUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaM3UpPOBaTh (PpU3MUYECKHE MPOIECChl U SIBICHUS, UCHONBb3yd (PU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonst HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MYECKUX SIBICHUH M TPOIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUS (PU3UYECKUX BEJIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pE3ylbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHs 3a7jaudl BEIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHHUl ¢ OOpoi Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHON M3 pa3MYHBIX HCTOYHUKOB, KPUTHYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HAHMS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIaHNPOBaTh paboTy
IpYNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAaHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
NeSITeIbHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTIO SI/[pa MPH pelieHnn GU3NYecKuX 3aay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JCWCTBHME MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUICS 3apl,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (pororddekr), CBeTOBOE JaBlieHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPENl) U JIECKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MAarHUTHOrO Mojs, cwia Ammepa, cwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJICH, MEepUoJ] W 4YacToTa KoieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CUjla JIMH3bL, MPU OMUCAHUH MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus W
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO (DM3MUECKYI0O BEIMYHHY C JIPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNATh HAlpaBjeHWE BEKTOpa MHIYKIMHM MarHUTHOTO IOJIsi IMPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HU3MEpEHUil: mpu 3ToM  (HOpMYIHpPOBAThH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHHsT M HCIOJIb30BaTh H3BECTHBIE METOJbI OLIEHKU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHUAE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTamM
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBbHBIX YCTPOICTB U 1abopaTopHOro 000py10BaHHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTONB30BaTh MPH PELHICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSACHATH NPUHLIMIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3ianydaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
No /it HanmeHoBaHue pa3/iesioB U TEM KouTt- IMpakTu-  DJeKTpoHHbIEe (HU(pOBLIE) 00pazoBaTe/ILHbIC
NporpaMmabl Bcero poJbLHBIE  YeCKHe pecypcebl
padoThI padoThI
Paznen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 (H3HKA U MCTO/IbI HAYHOTO 2 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
TIO3HAHUS
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 bubanorexa I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 6 1 1 bubnunoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMO/IUHAMUKA
3.1 ?GCOP;JB;I MOJICKYTAPHOKHHCTHHCECKO! 9 1 bubanoreka I{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTHHAMUKH 10 1 bubmmotreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ATpETaTHBIC COCTOAHIM BEICCTBA. 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
dazoBble Eepexo/bl
Hroro nio pazaeny 24
Paznea 4. JIEKTPOJAUHAMMUKA
4.1 OJeKTpocTaTHKa 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 TTOCTOAHHBIH HIICKTPHHCCKHH TOK. 12 1 1 Bu6morexa ITOK https://m.edso0.ru/741bf72
Toku B pa3U4HBIX cpeax
Hroro no paszneny 22
PesepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOITPAMME
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m NporpaMmabl Bcero Konr- paxTa- o0pa3oBaTe/ibHbIE PecypChl
POJIbHBIC YeCKkue
padoThI padoThbI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarmutHog none. S1eKTpOMArHHTHas 11 1 3 Bbubanoreka IIOK https://m.edsoo.ru/7f41c97c
AHIYKLAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
2.1 MexaHu4eCKue H JIICKTpOMArHHTHEIE 9 1 bubmmoreka LTOK https://m.edsoo.ru/7f41¢c97c
KoJieOaHus
2.2 iﬁiﬁ?mecme 1 SJICKTPOMATHUTHBIC 5 1 bubmmoreka LTOK https://m.edsoo.ru/7f41¢c97c
2.3 Ornruka 10 3 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielIMaNIbHOM Teopun

3.1 OTHOCHTEIEHOCTIH 4 1 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOM ONTHKHU 6 bubmuoreka LIOK https://m.edsoo.ru/7f41¢c97c
4.2 CtpoeHue aToma 4 bu6nmorexa LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro nio pazaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DJeMEHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBIAIOIIEE IOBTOPEHUE
6.1 O6o0m1aro1iee TOBTOPEHHE 4 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouanyecTBo yacoB Mara
11/-11 Tema ypoka Beero Kourt- Ipakru-  U3y4e DJIeKTPOHHbIE U (POBLIE
POJIbHbBIE yecKue -HUA OﬁpaSOBaTe.]IbeIe PeCypcChl
padoThI padoThI
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢pu3nku B GOpMHUPOBAHUHU Bubnorexa [JOK

2 COBPEMEHHOM Hay4YHOU KapTUHBI MHUpPA, B 1

. 5 https://m.edsoo.ru/ff0c33e6
HpaKTI/I‘ICCKOI/I JACATCIIBHOCTH JIFOACHU

Mexannueckoe nBukeHue. OTHOCUTEIbHOCTD
3 MEXaHU4eCcKoro AsrkeHus. [lepemenienue, 1
CKOPOCTb, YCKOPEHUE

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

4 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 bubmorexa LOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOTIMHEIHOE ABIKEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0c372e
6 CBobOonHoe mageHue. Y ckopeHrue cBOOOHOTO 1 bubnmnoreka [JOK
HaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue bubnmnorexka HOK
7 . 1 .
MaTepUuaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOCcHUTENbHOCTH ["anumes. Buborexa [IOK

8 HNuepuuanbHbie cucTeMsl oTcuera. IlepBbiit 1

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa

Macca tena. Cuna. [IpuHnun cynepno3snnunn
9 cui. Bropoii 3akon HetoTona st 1
MaTepUaIbHOU TOUKH

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

10 Tpernii 3akoH Hpr0TOHA 17151 MaTEpHATTBHBIX 1 bu6muoreka [JOK

TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMUPHOTO TATOTeHUs. Cula TSHKECTH. 1 bubnmoreka [JOK

[epBasi KocMU4ecKasi CKOPOCTh https://m.edso0.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3e18
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Cwia tpenust. Koaddunment tpenus. Cuiia

but6moreka [IOK

13 COTIPOTHBIICHUS IPU JBUKCHUU TEJA B
- IFKOCTI/I - rafe A https://m.edso0.ru/ff0c3f76
[ToctynarensHoOe 1 BpalliaTelbHOE ABHKEHUE

14 a0CoJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBIL. bubnmoreka [JOK
[Tne4o cuibl. Y Ca0BUs pPaBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNmnynec maTepualbHOU TOUYKH, CUCTEMBI

’ bu6nmoreka [IOK
15 MaTepuaibHbIX TOYeK. IMIynbe cuibl. 3aKoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbca. PeakTUBHOE JIBHKEHHE .
PaGora u moiHOCTh cuibl. Kunetnueckas
o bubnmnoreka HOK
16 9HEprusi MaTepuabHON ToUku. Teopema 00 . 1
N https://m.edso0.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH
[TorenuunanbHas sueprus. [lorennuanbpHas

17 SHEPrus ynpyro aeopMUpOBAHHON MPYKUHBIL. bubnuorexa [HOK
[ToreHiranbHast SHEPrHs TENIa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTennnanpHble 1 HEMOTEHIIUATBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHIT C
N bubnmnoreka [JOK

18 M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI hitps://m.e dSCL)E) ru/FfocAT8C
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON B '

SHEPTUU
JlabGopaTtopHas pabota «MccnenoBanue cBsizu

19 paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
SHEPTUHU TeJa Ha TIPUMEPE PACTSHKCHUS
PE3UHOBOIO KI'yTa»

20 KonTtponbhas padora no Teme «Kunemaruka. bubmuoreka [JOK
JluHamuKa. 3aKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-

y bubmuorexa [JOK

21 KHHETHYECKOW Teopuu. bpoyHoBCKOE ) 1
seikene. Tubdysus https://m.edsoo.ru/ff0c4dc2
XapakTep JBUKCHHS U B3aUMOJICHCTBUS

22 YacTHI] BellecTBa. Moien CTpOeHHUsI Ta30B,

JKUJIKOCTEN U TBEPJBIX TEI
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Macca mounekyn. KonndecTBo BeliecTa.

23 [TocTostnuas ABoraapo .
24 TermmoBoe paBHOBecue. Temneparypa u e€ 1
m3mepenue. [lkana remneparyp Lenbcus
o5 Nneanpusiii ra3 B MKT. OcHOBHOE ypaBHEHHE 1 bu6nmmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AbcomoTHas TEMIIEpaTypa Kak Mepa cpeaHeit Buborexa LIOK
26 KHHETHYECKOW SHEPTUH IBHYKCHUS MOJICKYI. 1 .
o https://m.edsoo.ru/ffOc511e
Ypasuenune Menneneesa-Kianelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 1
JlabopaTtopHas pabora «HMccinenoanue
28 3aBUCHUMOCTH MEXy MapaMeTpamMH COCTOSHHUS 1
Pa3peKEHHOTO Ta3ay
29 H3onponecchl B ACATBHOM ra3e U X 1 bubnmnorexka HOK
rpadu4ecKoe mpeacTaBICHIEe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAUHAMUYECKOM
30 CHCTEMBI B CTIOCOOBI €€ N3MCHCHUSI. 1 bu6mmoreka [IOK
KonmuecTBo TemoTs! u padoTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO HUACATLHOTO ra3a
bu6mmoreka [IOK
31 Brtet reruonepeatin . https://m.edsoo.ru/ff0c5¢c36
32 ESEEEI;Z‘:BT:ITT;?;Z:SCEBHB:EE?SEZ‘- efaude 1 bubmorexa LOK
. P pesase. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnmnorexka HOK
33 1 .
IpUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. 1 bubmuoreka [JOK
Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edso0.ru/ff0c6230
. . bubnuotexa [JOK
35 [Tpunnun nevicteust u KI1/] TenioBoi MammHel 1 https://m.eds00.ru/ff0c600a
36 [Muxn Kapro u ero KIT/T 1
37 DKoJIornyeckre mpoodaeMbl TEIIOHEPTeTHKI 1
38 O6o06matromuii ypok «MonekynspHas Qusnka. 1 bubnuotexa [JOK
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OCHOBEI TEPMOAUHAMUKN )

https://m.edsoo.ru/ff0c6938

39 KoHnTtposbHas padota mo teme «MosekymspHas bubmuorexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHKH) https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Vicnapenue bubmmoreka [IOK
Y KHIICHUE https://m.edso0.ru/ff0c63b6
a1 AOCOII0THAS U OTHOCUTEIIbHAS BIIaYKHOCTH bu6nmoreka [IOK
BO31yxa. HacelleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHbie
42 Tena. AHU30TPONUS CBOWCTB KPUCTAJIIIOB. bubmmoreka [IOK
Kunkue kpucramibl. CoBpeMEHHBIC https://m.edsoo.ru/ff0c65f0
MaTepUaIbI
43 [1naBnenue u KkpuctayumMsanus. Y ienbHas bubnnorexka HOK
TeruioTa iasiaeHus. CyonuMarus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VYpaBHeHM€ TEII0BOro OagaHca https://m.eds00.ru/ff0c6820
DrneKkTpu3anus Tei. DIeKTpruIecKui 3aps. JIsa bubnuotexa [HOK
45 .
BHUJIA DIIEKTPHUYCCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
4 nomymposommn, Saxon coxpanca uGanorexa LIOK
‘ https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubnmnorexka [HOK
ToueuHsIil 7EKTpHYECKHUN 3apsa https://m.edsoo.ru/ffOc6ces
o | oo sempo s B LOK
N . https://m.edsoo.ru/ffOc6df2
noneit. JInnuu HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOCTaTHUECKOTO MOJsl. bubnmoreka [JOK
IToreHmuan. PasHOCTH MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
50 i%ii;ii?:fnzelf:PIIi)J;IeI;t)ljfémzlizmempﬂqecmﬁ bubmorexa LIOK
: https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubnuotexa [JOK
51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
50 DIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA. bubnuotexa [JOK

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72c0
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53

54

JlaGopaTtopHas pabota "M3mepenne
IEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHUE MIEKTPOIIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymectBoBanusl. [locrosunsiii Tok. Cuiia Toka.
Hanpspokenue. Conporusienue. 3akon Oma jist
ydacTKa Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaboparopHnas pabota «3ydenue
CMEIIAHHOTO COSAMHCHHS PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO TOKA.
3axoH /xoyins-JIeHna

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 TOJTHOM (3aMKHYTO)

aneKTpudeckon uenu. Koporkoe 3ambIkaHue.
JlaGopatopHas pabota «3mepenue 2/1C 1
MCTOYHHKA TOKA U €r0 BHYTPEHHETO

COTIPOTHUBIICHUS»

0.5

bubmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

DJEeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTD COITPOTHBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

DIIEKTPUYECKUH TOK B Bakyyme. CBonCTBa
JJIEKTPOHHBIX ITyYKOB

61

62

63

[TonynpoBOAHUKH, UX COOCTBEHHAS U
puUMecHas MpoBoAUMOCTh. CBoucTBa p—N- 1
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

DJNIEKTPUYECKUH TOK B PaCTBOPAX M pacIiliaBax
AIIEKTPOJIUTOB. DIEKTPOTUTUIECKAS 1
JTUCCOITHAITNSA. DIICKTPOIIH3

DNEKTPUYECKUH TOK B Ta3ax. 1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

but6mmoreka [IOK
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CaMoCTOSATENbHBIM U HECAMOCTOSATEIbHBIN
paspsaa. Mounnus. [1nasma

DJeKTpuvecKre mMpudopbl U yCTPOICTBA U X

https://m.edsoo.ru/ffOc84ae

bu6nmmoreka [IOK

64 npakTHdeckoe npuMmenenue. [IpaBuia TeXHUKH 1 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bu6nuoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIMI 1 bu6mmoreka [IOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBusiit ypok. KonTpoibpHas pabora mo 1 bubnmnoreka HOK
teme "DJIeKTpoanHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O6o0maronmii ypok mo 1 bubnmnorexka HOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KosauyecTBo 4acoB Mara JJIeKTPOHHbIE
Jlj;-)n Tewa ypoka Bcero Konr- Hpaxru-  H3yHe gg[?al;z]:a;;eenbﬂme
POJILHLIE | YeCKHe -HUS pecypebl
padoThI padoTshI
[TocTosiHHBIE MAarHUTHI H ux B3aUMO/ICICTBHUE. MaFHI/ITHf)e BuGmotexa LIOK
1 EEJ;;K E;I;Top MarHUTHOM MHIYKIUH. JIMHUU MarHuTHOU 1 https://m.eds0o.ru/ff0c9778
2 MaruauTtHoe 1nosje NpoBoJHUKa ¢ TOKOM. OnbIT Ipcresa. 1 bubnnorexa [JOK
B3auMoeiicTBrE TPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO MOJIS 1 1 bubnnoreka [JOK
KaTYIIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
. ief/iCTBI/K}I M%FHI/ITHOFO Hong Ha HI;/;)BOILHI/IK c TOKOM‘: Cuna . . BuGmuorexa LJOK
mnepa. JlabopatopHas padora «MccnenoBanue AecTBUS )
HOCTOI:IHHOFO hEaFHIETa H'f PaMKy C TOKOM» https://m.eds00.ru/ff0c9ac0
elCTBUE MAarHUTHOTO TOJIS Ha JIBHIK cst
5 ipﬂ)KeHHon yactuiy. Cumna HoﬁeHuZull)};gom CHJTBI 1 EH@I_HOTeKa HOK
Jopera ttps://m.edsoo.ru/ff0c9df4
DNeKTpOMarHuTHas MHAYKIus. [ToTok BeKkTOpa MarHUTHOU
6 uHaykiud. JJ1C uaayknun. 3aKoH JIeKTPOMAarHUTHON 1
unaykuuu Papanes
v JlaGopatopHas pabota «MccienoBanue siBiIeHus 1 1 bubnuorexa [IOK
SIIEKTPOMArHUTHON MHYKITHI) https://m.edsoo.ru/ff0cal50
. I/IHI[yKTI/IBHOCTB.aﬂBJIeHI/Ie camounaykiuu. J/C . Bubmiorexa [IOK
CaMOMHAYKIIMU. DHEPIrUsi MArHUTHOTO OIS KaTYIIKU C
e g?IeiTpOMar Ifmoe - Y https://m.edso0.ru/ff0ca600
TexHU4YeCKHe yCTPOICTBA U UX TIPUMEHEHHUE: TTIOCTOSIHHBIC
9 MarHuThl, 3JIEKTPOMAarHUThI, JIEKTPOABUTATENb, 1
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII, UHTYKITMOHHAS T1€Yh
10 O6o6marmuii ypok «MarauTHoe moJe. 1 bubnmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82
11 KoHnTtponbHas pabota 1o Teme «MarHuTHoOe ToJie. 1 1 bubmuorexa [JOK
DJeKTpoMarHuTHAsE UHTYKIIUS https://m.edsoo.ru/ff0cad58
12 CBoOoiHBIE MEeXaHHUECKHE KoneOaHus. [ apMoHuvecKue 1 bubnmoreka [JOK

KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOaHUM.

https://m.edsoo.ru/ffOcaf06
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[IpeBpaiienue sHepruu

JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH

13 nepuoja MajblX KoJieOaHUii rpy3a Ha HUTU OT JUIMHBI HUTU
Y MaccChl Tpy3a»
Kone6arenbubrit KoHTYp. CBOOOAHBIE AIEKTPOMATrHUTHBIE
14 KoJieOaHus B UCATbHOM KOJIeOaTEIbHOM KOHTYPE. bu6mmoreka [IOK
AHanorus Mex a1y MEXaHHYECKUMU U DJICKTPOMArHUTHBIMU https://m.edsoo.ru/ff0cb820
KOJICOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubmuorexa [JOK
UJIcalIbHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyXaroMKUX KOJIeOaHHIX. Bubmorexa LIOK
16 BreinykeHHBIC MEeXaHUYeCKUe KosieOanus. Pe3onaHc. https://m.ed /Ff0cbb86
psS://m.edso0.ru C
BoinykieHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs
[Tepemennbiit Tok. CHHYCOUJATBHBINA TIEPEMEHHBIN TOK.
17 MOI:HHOCTB HepeMeHHOI)“/O Tofca. AMHJII/ITI}JIIIHOG u ubmiorexa [JOK
9 https://m.edsoo.ru/ffOcbd34
JeCTBYIOIeE 3HAYCHHUE CUITBI TOKA U HANTPSKEHUS
18 TpaHC(bOpMaT(jp. [IpousBoCcTBO, Mepenaya u NoTpedieHue
AIEKTPUIECKOMN SHEPTUU
YCeTpoicTBO M MPAaKTHYECKOE IPUMEHEHHE
19 BHGI?TpI/I‘leCKOFOpL’»BOHKa reHepgTopa MEPEMEHHOI0 TOKa bubmorexa LHOK
o ’ ’ https://m.edsoo.ru/ff0cc324
JUHUHN dJIEKTpoIepeaad
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
20 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HU
MexaHn4YecKHe BOJHBI, YCIOBHSI paCIIPOCTPAHEHUS.
21 [Tepuoa. CxopocTtb paC,l'I}II)OCTpaHEHI/I}IpI/I I[J'III)/IHa BOJTHBI. bubmorexa HOK
https://m.edsoo.ru/ffOcca54
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmuotexa [JOK
23 .
[IIkana 31eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpuHUUNBI paIuOCBS3U U TeleBUACHUS. PazBuTre cpeacTB
cBs13U. Pagnosnokamnus
25 KonTtponbHas padora «Konebanus u BOIHBI bubmorexa HOK

https://m.edsoo.ru/ffOcc6f8
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[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B OJJHOPOJHOMU

bubmuoreka [JOK

26 cpeze. Toueunslii vcTouHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
7 OtpaxkeHue cBeTa. 3aKoHbI oTpaxkeHus cBera. [loctpoenne bubmuorexa [JOK
N300paKEHHI B TUNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cBera. [lonHOE BHYTpEHHEE OTPAKECHHUE. bubnmoreka [JOK
28 . .
[TpenensHBIi IO MOJHOTO BHYTPEHHETO OTPAXKCHHS https://m.edsoo.ru/ffOcd7f6
29 JlaGopaTopHnas paborta «M3mepeHue nmokazaremis bubmuorexa [JOK
IPEIOMJICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenne nzodpaxenwnii B muH3e. opmyna bubmmoreka [JOK
TOHKOH JIMH3bL. Y BEJITUYCHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 JlabGopaTtopHas pabota «MccnenoBanue CBOMCTB
M300paKeHH B TMH3AX)
30 Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.
JlabopaTtopHnas pabora «HabmroneHue aucnepcun CBeTay
33 WnTepdepenmus ceera. Judpakuus cera. bubnnorexa [HOK
JudpakiiponHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepednocTh cBeTOBBIX BOJIH. [lonsipusanus ceera bubmorexa HOK
’ https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpsI U YCTPOICTBA U YCIIOBUS UX
0€30I1acCHOTr0 MPUMEHEHUS
36 ['panuibl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnnorexka [JOK
[TocTynaTsl crienuanbHONW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHUE bubnnoreka [JOK
37 )
BPEMCHHU M COKPAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITyJIbC PEIATUBUCTCKOMN YacTUlbl. CBS3b bubnnoreka [JOK
38 . .
Macchl ¢ SHEPTUEH U UMITYJIbCOM. DHEPrusi MOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas padora «Ontuka. OCHOBBI ClIeHATEHON bubmuorexa [IOK
TEOPUU OTHOCHUTEILHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna [Inanka. Heprus U UMIyabC GpoToHA bubmorexa HOK
' ' https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTue u uccienoBanue Goroddpdexra. Onwiter A. T bubnuotexa [JOK
Croneroa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddekra. YpaBHeHHE DUHINTEHHA 1JIs bubnmoreka [JOK
dorosrddekra. «Kpacuas rpanuia» dporodddexra https://m.edsoo.ru/ff0d015e
43 Jasnerune cBera. OnbiTel [1. H. JIebeneBa. Xumuueckoe bu6mmoreka [IOK
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JICUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHudeckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE:!

44 dboTo3eMeHT, (OTOIATYMK, COJTHEUHAs OaTapes,
CBETOJINO0]1
45 Pentenue 3amad mo reMe «J1€MEHTHI KBAHTOBOW OIITUKHY Enbmorexa OK
https://m.edsoo.ru/ff0d0302
16 Mopguenb aroma Tomcona. OnbiTel Pesepdopa mo bubmuorexa [JOK
paccesinuio a-yactuil. [I1anerapHas Mojeab aroma https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
48 Wzny4yenne u nornomienne GOTOHOB MPH MEPEXOE aTOMa bubnnorexa [HOK
C OJIHOTO YPOBHSI SHEPTUH Ha Ipyroii. Busl criekTpoB https://m.edsoo.ru/ff0dOafa
BonnoBele cBoiicTBa yactull. Bosnsl ae bpoiins.
49 KOpHyCKyJISIpHO-BOJIHOBOfIHLIyaJII/ISM.HCHOI;){TaHHOG U bubmorexa LHOK
https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3JTy4CHHE
50 OtkpsiTue paguoakTuBHOCTH. OnbITh Pe3epdopaa mo bubnnoreka [JOK
OTIPEICIICHUIO COCTaBa PAJIMOAKTUBHOTO U3JTyUCHHUS https://m.edsoo.ru/ff0d0fd?2
51 CaoiicTBa anbda-, 6era-, ramma-u3inydenus. Bnusuue
PaAMOAKTUBHOCTH HA KUBbIE OPTaHU3MBbI
OTkpbITHE TPOTOHA U HETpoHa. M30Tonbl. Anbda-pacna.
52 QHeETpOHHL?ﬁ u n03I/ITp0HIEI)HI71 Oera-pacma. Fagl)M'f- : bubmorexa HOK
https://m.edsoo.ru/ff0d1162
U3IIy4eHHE
DHeprusi CBSI31 HYKJIOHOB B sijipe. SIiepHbIe peakiin.
53 Hz[egHHﬁ peaKTogl.cHpo6nerIpnechlnIe)KTHB£1 ' bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTICKTHI SIEPHOMN YHEPTETUKU
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA. METO b
HAOIIO/IEHUS M PETHCTPAINH SJIEMEHTAPHBIX YaCTHII. bubnmnoreka [JOK
54 . N )
Kpyribiii cton «DyHaaMeHTaIbHbIE B3aUMOICHCTBHS. https://m.edsoo.ru/ff0d0e38
EnuncTBO hm3nyeckoil KapTUHBI MUPa»
55 Bun 3Bé3gnoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI,
ux BuguMoe nBrkeHne. CollHeUHas cucTeMa
56 Connue. ConHeyHasi akTUBHOCTb. VICTOUHMK 3HEprun
ConHua u 3B€31
57 3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI IJIaBHOU

MOCJIEIOBATEIBHOCTH. BHYTpeHHEee cTpoeHHe 3BE3 .
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CoBpeMeHHbIE TPEICTABICHUS O IPOUCXOKACHUH U
sposronuu CoJIHIA U 3BE3]

Muineunsiii [1yte — nama ["anaktuka. [lonoxenue u

58 nerxenne Connna B [anaktuke. [anaktuku. Y€pHeie 1
JBIPBI B IJIpax raJlakTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bosibiioro 1
B3pbIBA. PenukTOBOE M3iydeHune. MeraranakTuka
60 Hepemennsie mpo0aeMbl aCTpOHOMHUHT 1
61 KonrtpomnbHas pabora «1€MEeHTbl aCTPOHOMHMHU U 1
aCTPOPUZHKI
O6o6maromuii ypok. Ponb ¢pusuku u actpoHOMHUHU B
62 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COI[HaILHON U 1
9THUYECKON cdepax AesITeIbHOCTH YelloBeKa
63 O6o61ua101u1/117lu YPOK. PoUJIb 1 MeCTO (PU3HKH U aCTPOHOMHUU 1
B COBPEMEHHOW HAyYHOH KapTHHE MUpa
Ob6o6maromuii ypok. Poip pusmueckoii Teopun B
64 (bopMHpOBaHUU MpEACTaBIECHUN O PU3NUECKON KapTHHE 1
MHpa
O606maromuii ypok. Mecto gpusndeckoil KApTUHBI MUpPA B
65 00111eM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJCTAaBICHUN O IPUPOJIE
66 PesepBHblil ypok. MaruutHoe nose. DJeKTpoOMarHUTHAs 1
UHTYKIHS
67 PesepBHblil ypok. Ontuka. OCHOBBI ClIEIUAIbHON TEOPUU 1
OTHOCHUTEJIBHOCTH
Pesepuslit ypok. KBantoBas gusuka. D1eMeHThI bubmuorexa [IOK
68 1 .
ACTPOHOMHMH U acTPODUUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

» ®usuka, 11 knace/ Mskumes I'.41., ITlerpoBa M. A., YroasaukoB O.C. u apyrue,
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKImoHepHOE 00IIECTBO
«M3narenbcTBO «lIpocBemienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
e MeTonuueckue peKOMEH AU
o [loypounsie pazpaboTku no pusuke
e TecroBble 3a1aHus IO PUBUKE

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBbI U PECYPChbI
CETU UHTEPHET 1JIs1 BCEX YHACTHUKOB
OBPA3OBATEJIBHOI'O ITPOLECCA

Wudoypox https://infourok.ru/

EI[I/IHEUI KOJIICKII A IlI/I(l)pOBBIX 06p&30BaTeJII)HBIX PECYpPCOB -

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

https://do2.rcokoit.ru/ - Cankr-IlerepOyprckuii mopTa AUCTaHIT O0yUEHHUS.
https://www.yaklass.ru/ - «IKmaccey

https://uchi.ru/ - «Yau.py»

https://digital.prosv.ru - IIpocBemieHue

resh.edu.ru - ruiatdopma «Poccuiickast SJCKTPOHHAS IIIKOJIa»
bubmmoreka [IOK

https://education.yandex.ru/ - «Snnexc. YueOHUK»

https://edu.sirius.online/#// - Cupuyc

https://digital-edu.ru/ - «lludposoe obOpazoBaHHE»
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