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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1o ¢u3uke 0a30BOrO0 ypOBHS HA YPOBHE CpEeIHEro OOIero oOpa3oBaHUS
paspaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarensHOU Tporpammbl, npencraBicHabix B @I'OC COO, a takke ¢ yuérom deaepanbHON
pa0oueil mporpaMmbl BOCHHMTAHUS M KOHLENIMM IpernojaBaHus ydyeOHoro mpeamera «Pusuka» B
oOpa3zoBaTenbHBIX  opraHu3anmsx  Poccuiickoir ~ Pexepanuu,  pealu3ylOIIUX  OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (POPMUPOBAaHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuarommxcst 10—11 xmaccoB npu oOyueHnn ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOTO nojaxoza. IlporpamMma mno ¢usuke cooTBETCTBYET TpeOOBAHUAM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM W METANPEAMETHBIM pE3yJbTaTaM
o0y4yeHHs, a TaKXKe YYHUTHIBAET HEOOXOAMMOCTh peaIu3allMyd MEXKIPEIMETHbIX CBS3€H (QU3UKHU C
€CTeCTBEHHO-HAYUYHBIMU YYEOHBIMU IpeaMeTaMu. B Hell onmpenensioTcsi OCHOBHBIE LIENH HU3Y4eHUS
¢Gu3uKN Ha ypOBHE CpeJHero oOuero odpazoBaHMs, MJIAHUPYEMbIE PE3YJIbTaThl OCBOEHHs Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHBIE, IIPEeAMETHBIC (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IIPEeIMETHBIE PE3YNIbTAThI 110 T01aM 00YUYEeHHUS;

e cozepxxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka O Hanbojee OOIMX 3aKOHaX MPUPOJIBI, BBHICTYMAas B KaueCTBE y4eOHOTO
npeaMeTra B IIKOJE, BHOCHT CYIIECTBEHHbIH BKJIaJ B CHUCTEMY 3HAaHMM 00 OKpy)XarolleM MHpe.
konbHBI Kypc GU3NKA — CHCTEMOOOPA3YIOMIMKA ISl €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB,
MIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JI€KaT B OCHOBE HPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMMEH,
oumonorueit, ¢usuveckoir reorpadueir m acrpoHomueit. Mcmonap3oBaHHE M aKTUBHOE IPUMEHEHHUE
¢u3nyeckux 3HAHUM ONpejAessieT XapakTep U pa3BUTHE pPa3HOOOpasHBbIX TEXHOJOrMi B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHHS HOBBIX MATE€pHAIOB C 3aJaHHBIMU
cBOWCTBaMM M JApyrux. M3zyueHue (U3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAayyHOM KapTHUHBI MHpa oOydaromuxcs, B (OpMHUpPOBAHME YMEHUN NPUMEHSATh HAYUHBIM METOJ
MO3HAHUS MPU BBIOJHEHUN MU y4EOHBIX HCCIEeIOBaHUH.

B ocnoBy kypca (usuku nans ypoBHS cpeaHero oOiero oopa3oBaHUsSI TOJIOKEH PNl UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEp’)KUT MaTepual M3 BCeX paslesioB (DU3MKM, BKIIIOYAET KaK BONPOCHI KJIACCHMYECKOH, Tak MU
COBpEMEHHOM (pU3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (U3MKH OOBEJUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce siBisercss GOpMHUPOBAHHUE IMPENCTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanmzanus mnpeArnosaraeT HCIONb30BaHHE TI'yMaHUTapHOTO
noTeHIana (pU3NYECKO HAayKH, OCMBICICHHE CBSA3M pa3BUTHs (PU3MKHM C pa3BUTHEM OOILECTBa, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEeMaMHU.

Hoes npuknaonou manpaenrennocmu. Kypc ¢Gu3MKM mpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  osxonoeusayuu  peanusyercs TOCPEJCTBOM BBEAEHHUS 3JEMEHTOB  COJEpXKaHMA,
MOCBSIIEHHBIX KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHbBI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHH, a TaKkxke OoOCYyXIeHUs MpoOJeM paluOHAIBHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXkHEBBIMU 3JIEMEHTaMU Kypca (QHU3MKM Ha YpOBHE CcpeaHero oOmero ooOpazoBaHus
ABNSAIOTCS  (pusnueckue Teopuu (POpMHpPOBAHME TPEACTABICHUH O CTIPYKType IOCTPOCHHUS
¢busznueckoil Teopuu, podAM (PYHIAMEHTAIBHBIX 3aKOHOB U TNPUHLMUIIOB B COBPEMEHHBIX



IIPEICTaBICHUSIX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH TEOPHH, ISl OIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH ¥ TIPOIIECCOB).

CuCTeMHO-eSITETbHOCTHBI NOAX0A B Kypce (M3MKH pealu3yercs MPexJe BCEro 3a CYer
OpraHu3alMi SKCIEPUMEHTAIbHON JeATeNbHOCTH obOydarouuxcs. [[nsg 6Ga3oBoro ypoBHS Kypca
(GU3MKH — O5TO WCIOJIb30BaHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
na0opaTOpHBIX paboT, KOTOPbIE B IpOrpaMMe 1o pu3nke 00beJUHEHBI B OOIUI CIIMCOK YYEHUUYECKHX
NPaKTUYECKHX paboT. Beinenenue B ykazaHHOM MepedHe Ja0OopaTOpHBIX paboT, MPOBOAUMBIX IS
KOHTPOJII U OLIEHKH, OCYIIECTBIISIETCS YYacTHMKaMHM O0pa3oBaTeIbHOIO Ipolecca HCXOAs U3
0cOoOEHHOCTEeH ITAaHUPOBAHUS U OCHAIICHUs KabuneTa pusuku. [Ipu 3ToM obecrieunBaeTcst OBIaIcHUE
00y4aroIMMHUCST YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEPEHHUs, MHCCIECAOBAaHUS 3aBUCUMOCTEH
(U3NYEeCKUX BETUYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bosibioe BHUMaHHWeE yJenseTcsl pelieHHI0 PacyE€THBIX M KaueCTBEHHBIX 3ajad. IIpu sToM juis
pacu€THBIX 3a/1a4 TPUOPUTETOM SIBJIAIOTCSA 3aJaud C SIBHO 3aJaHHOH (DU3MYECKOH MOJIEINbIO,
MIO3BOJISIOIINE TPUMEHATh N3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zeia Kypca, Tak
U MHTErpupys 3HAHUS U3 pPa3HbIX pa3AenoB. [l KauecTBEHHBIX 3a/ad IPUOPUTETOM SIBISIOTCS
3aJJaHUs Ha OOBACHEHME NMPOTEKaHWs (U3UYECKUX SIBICHUN U HPOLIECCOB B OKPY)KAIOLIEH KU3HU,
TpeOyrome BEI0Opa GU3NIECKON MOJIENHN Il CUTYyalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO k MaTepuaIbHO-TEXHHYECKOMY 00eCIeUeHHIO
yaeOHOro mporecca 0a30BBI ypOBEHb Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCJIOBUSX MPEIMETHOro KaOuHeTa (U3MKU WM B YCIOBHUSX MHTEIPUPOBAHHOIO
KaOMHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO HMKJIA. B kabuHeTe Gu3uku JOIKHO OBITH HEOOX0IUMOE
nabopaTopHoe 000pynOBaHME AJIS BBINOJHEHUS YKa3aHHBIX B Iporpamme Mo (pU3MKe y4EeHHYECKHX
MIPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pPYy10BaHUE.

JleMOHCTpalnOHHOE 000pyioBaHuEe (POPMUPYETCS B COOTBETCTBUH € IPUHIIUIIOM MUHUMAJIbHOM
JOCTAaTOYHOCTH M OOECIEUMBACT MMOCTAHOBKY INEPEYHCICHHBIX B MPOTpaMMe MO (PHU3UKE KITIOUEBBIX
JIEeMOHCTpalMi Ui HCCIICOBAHUS U3y4aeMbIX SIBIEHMM M IPOLECCOB, HSMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 000pymOBaHHE JUIsl YUEHHYECKUX NPAKTUYECKUX paboT (opMHUpYyeTcss B BUJE
TEMaTUYECKUX KOMIUIEKTOB U 00€CIeurnBaeTCs B pacu€Te OJJHOTO KOMIUIEKTa Ha JBYX OOy4YaroLIUXCsl.
TemaTnueckue KOMIUIEKTHI J1a0OpaTOPHOrO 00OpYyNOBaHMSA JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX M HU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOpaTOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpEca U CTPEMJICHHS OOYYAIOIUXCA K HAyYHOMY M3YyYEHHIO HPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHUH O HAaydyHOM MeEToJle¢ IMO3HaHus U  (opMHpOBaHHE
HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHsS OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJIb30BaHUEM (PU3MUECKUX 3HAHUU U
HAyYHBIX JJ0Ka3aTeIbCTB;

e (opmupoBaHue npeAcTaBIeHU O poin (HU3UKHU IS Pa3BUTHSI IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUH.
JlocTikeHHe 3TUX 1esieil o0ecrieunBaeTcs pelieHueM CIeAYyIoUINX 3a/1a4 B MPOLIECCe U3YUSHHS
Kypca (pU3MKU Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus:
e npuoOpeTeHHe CUCTeMbl 3HaHUKH 00 OO0mUX (U3NYECKHX 3aKOHOMEpPHOCTSX, 3aKOHaXx,
TEOpHsIX, BKIIOYAas MEXaHMKY, MOJEKYJSPHYI0 (HU3UKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI aCTPOPU3HKH;

e (opMHUpOBaHME YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS NIl OOBACHEHUS (PU3NYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIOCOOOB PEIICHUS PA3MYHBIX 33/1a4 C SBHO 33JaHHON (PU3UYECKON MOJIENbIO,
3a/1a4, MOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHHue (PU3NYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 3a71a4H;
e [oHUMaHHE (U3MYECKUX OCHOB U TMPHUHIMIIOB JEUCTBUS TEXHUYECKHUX YCTPOHUCTB H
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIIUSHUSA HA OKPYXKAIOLIYIO CPELY;
® OBJAJICHUE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEIACHUS (U3HUYECKUX
IKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETAlud WHQPOPMAIUH, OINPEACTCHHs JOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCJIOBUW JUIA pPa3BUTUS YMEHUW NPOEKTHO-HCCIIENOBATENBCKOM, TBOPYECKOU
JESTEIILHOCTH.
Ha n3yuenue ¢usuku (0a30BbIl YPOBEHB) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme mo (u3MKe HepedeHb JTa0OPaTOPHBIX MU MPAKTUYECKHX pPadoT
SIBIIICTCS. PEKOMEHIOBAHHBIM, YUYHUTENh JIEIAaeT BEIOOP MPOBEICHUS J1a0OPATOPHBIX PaOOT M OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOT'O MO3HAHUS
®uszuka — Hayka o npupoge. HaydHble MeToabl IO3HAHMS OKpyKawolero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IPOIIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue Gpu3nuecKux sABICHUN U nporeccoB. Hayunsie runoressl. Gusnyueckue 3aKOHBI
u Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Pome um wMecro ¢u3uku B (QOPMHPOBAHUM COBPEMEHHOW HAyYHOH KapTUHBI MHpa, B
MPAKTUYECKOM NEeSTEILHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe amxkeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOro IBrKeHus. Cucrema OTcyéra.
Tpaexropus.

[lepemenienue, CckOpocTh (CpemHsAsT CKOPOCTh, MTIHOBEHHAs CKOPOCTb) U YCKOPEHHE
MarepualbHOM TOYKH, UX MPOEKIMHM HAa OCH CHUCTeMbl KOOpauHAT. CJO0KEHHE IepeMelleHUuld u
CJIOKEHUE CKOPOCTEM.

PaBHOMEepHOE ¥ paBHOYCKOpEHHOE MpsMOJIUHEIHOEe JABMWXEeHHe. ['paduku 3aBUCHMOCTH
KOOPJWHAT, CKOPOCTH, YCKOPEHUS, IYTH U NMEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOIHOTO MaIeHusl.

KpuBonuneirinoe nBuxeHue. IBrmkeHrne MaTepUaibHONM TOYKH 110 OKPYXKHOCTH C OCTOSIHHOM T10
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JWHEHHas CKOpocTh. llepmom um yactora oOpaleHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpONCTBAa M NPAKTHYECKOE NMPUMEHEHHE: CHUIAOMETpP, JIBHKEHUE CHAPSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[TpeoOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUSL.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHNUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY IYTAMH, HNPOWIEHHBIMU TEIOM 3a MOCIEI0BaTEIbHBIC
paBHBIE MTPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHHWH C HAYAJIIBHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3ydenue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Tena, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocutenbHOcTH ['amuned. Ilepseiit 3akoH HprotoHa. MHepuumanbHble CHCTEMBI
OTCcUYéTa.

Macca tena. Cuna. [Ipunnun cynepniozunuu cuil. Bropoii 3akon HeroToHa [y MaTepuanbHOU
ToukHu. Tpernii 3akoH HplOTOHA U151 MaTEpUATTBHBIX TOYEK.

3aKkoH BceMUpHOro TsroreHus. Cuna tsoxectu. [lepBas KocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Bunabsl Tpenust (mokosi, ckoibxeHusi, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUsl CKOJBXEHUs M cuia TpeHus nokos. Koapoumment tpenus. Cuna CONPOTHBIECHUS IpH
JBHYKEHUH Tela B )KMIKOCTH MJIU Tase.

ITocTynaTtenbHOE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TeEIa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [limeyo cuiibl. YCoBUSL paBHOBECHS TBEPAOrO
Tena.

TexHuueckue ycTpolicTBa W IPAKTUYECKOE IPUMEHEHHE: MOJIIMIIHUKH, JBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM MOABEME U MTaJCHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenue nBmxeHust Opycka o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIPYTOCTH, BOBHUKAIOUINX B MPYKUHE U PE3UHOBOM 00pasIie,
oT ux Aedopmanuu.

HccenenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnyneec MarepuanbHOM TOUYKM (T€na), CUCTEMbl MaTepHallbHbIX Todek. Mmmynbc cunbl u
U3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunaneHas sHeprus. lloreHuumanbHass 3HEprus ynpyro aeGopMHpOBAHHOW HPYKUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTreHunaneHble ¥ HENMOTEHLMaJIbHbIE CUJBL. CBsI3p pabOThl HEMOTEHLMAIBHBIX CHII C
MU3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpoWCTBA M IIPAKTUYECKOE INPHUMEHEHHUE: BOAOMET, KONEP, MNPYKUHHBIN
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTUHU B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOH PHEpPruu Tella Ha MpHMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM W HMX ONBITHOE OOOCHOBaHHE.
BbpoynoBckoe neuwxkenue. Jduddysusa. Xapaktep ABUKEHHS U B3aUMOJCHCTBHUS 4YacTHUI[ BEIECTBA.
Mogenu cTpoeHHs ra30B, XKUAKOCTEH W TBEPABIX TeT U OObSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3THX Mojesneil. Macca u pazmepsl Mosiekyin. KonmnuectBo BemectBa. [loctosiHHas ABorajpo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mopens wupaeanbHOoro raza. (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
uJeanbHOTO raza. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeaHel KWHETHYECKOW SHEPTHH TEIIOBOTO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuna. I'a3oBeie 3akOHBI. YpaBHeHUE MeHaeneeBa—
Kuaneiipona. 3akon JlanbroHa. M3omponeccel B HJI€aIbHOM Tra3e C MOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe npencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOLIME JHMCKPETHOE CTPOCHHME BemlecTBa, (Qororpaduu  MOJEKyI
OPraHUYeCKUX COCIUHEHUMU.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTFOCTPUPYIOLLAs TPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS M1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmonuHamMudeckasi cuctemMa. BHYTpeHHsIS SHEPTUsl TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI
e€ u3meHenus. KomuuecTBo TeroTel ¥ paboTa. BHYTpeHHsIsI sHEpruss OJHOATOMHOIO HJI€ATbHOTO
raza. Buzasl Teruonepenauu: TEMJIONPOBOJHOCTh, KOHBEKLIMS, M3JydyeHHUE. YJienbHasl TEeII0OEMKOCTh
BelecTBa. KoauyecTBo TEMIOTHI IpHU TEIUIONEpeaaye.

[Tonsitue 00 ammabGatHOM mporecce. [lepBriif 3akoH TepMmoauHaMuku. [IpuMeHeHue mepBoro
3aKOHa TEPMOAMHAMHUKH K H3omporieccaM. [ paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernnoBeie Mamuubl. [IpuHIMNBL AeiicTBUS TerIoBbIX MamuH. I[IpeobpazoBanusi sHEpruu B
TerioBbIX MammHax. KoagduumeHnt nonesnoro aeiictBust terioBoil mamumHbl. Hukn Kapho u ero
KO3 PHUIMEHT MOJIE3HOT0 JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEINIOIHEPTeTUKH.

TexHudeckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHWE: JBUTATENhb BHYTPEHHETO CrOpaHus,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH SHEpPruu Teja MpU COBEPIICHUU pPabOThI: BBUIET MPOOKH M3 OYTHUIKH
MO/ JIEHCTBUEM C)KaTOrO BO3JyXa, HarpeBaHue H¢pupa B JATYHHOH TpyOKe MyTEM TpeHus
(BUI€OAEMOHCTpAIIH ).

N3menenne BHyTpeHHEH 2HEPTUM (TEMIIEpaTyphl) Tea MPHU TEIIonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPAaHUsI, PEAKTUBHOTO JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHaeHcamnus. VMcnapenwe u kurneHue. AOCONIOTHAST W OTHOCHTEIIbHAS
BIQXKHOCTh BO3AyXa. HacelmeHHBIH map. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCHMOCTD
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe Temo. Kpucrammmueckue u amopdHble Tena. AHU30TPOMUS CBOMCTB KPHUCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Martepuansl. [lnaBienne u kpucramum3sanus. Y 1eapHas TEIioTa
riaBnenus. Cyomumarus.

YpaBHeHHE TEIJIOBOTO OaaHca.



TexHuyeckue YCTpOHCTBA H MPAKTUYECKOEC NPHUMEHEHHE: TUTPOMETP U TCHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TOJYyYEHHUsS] COBPEMEHHBIX MaTEpUajoB, B TOM YHWCJI€ HAaHOMAaTEpHaJoB, U
HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habmoienne HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znea 4. JjekTpoguHaAMUKA

Tema 1. Inexkmpocmamuka

DnexTpuzanus Teia. DIeKTpudeckuil 3apsan. /IBa Buaa anekTpudeckux 3apsaoB. [IpoBonHukw,
JTUAJICKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3EKTPUYECKUI 3apsif. DJIEKTPUUECKOE
nosie. Hampsok€HHOCTH 3lEKTpUYecKOro mojsi. [IpuHIMN Cyneprno3uiu SJAEKTPUUYECKUX TOJEH.
Jluany HanpsKEHHOCTH SJEKTPUUECKOTO TOJIS.

Pabora cun snekrpocrarrueckoro mons. Ilorennuan. Paznocte nmoreHiuanos. [IpoBogHUKH 1
JIUDIIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpuyeckas IpOHUIIAeMOCTb.

OnektpoémkocTh.  KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO  KOHACHCATOpa. JHEpPrus
3apsHKEHHOTO KOHACHCATOpA.

TexHudeckue yCTpONCTBA M MPAKTUYECKOE TMPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3alllMTa, 3a3€MIJIEHHE JJIEKTPONpUOOpOB, KOHACHCATOp, KOMUPOBaIbHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3anmMogeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYECKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAJAM TUTACTHH, PAaCCTOSHUS
MEXIy HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUN TOK. YCIIOBUSI CYIIECTBOBAHMSI AJIEKTPUUECKOTO ToKa. Mcrounnku toka. Cuna
TOoKa. [ IoCTOSIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DNEeKTpUYECKOe COMPOTUBIICHUE. YJENbHOE CONpOTHUBIEHHE BemiecTBa. llocimenoBaTenbHoe,
napajuiesIbHOE, CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[koymns—JIena. MOMIHOCTB SEKTPHUECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIa M BHYTPEHHEE COMPOTHBIICHHE HCTOYHWKA ToKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAsT MPOBOJUMOCTH TBEP/ABIX METAJIOB. 3aBUCUMOCTh CONMPOTHBIICHHUS METAJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DNeKTpUYeCKuii TOK B BakyyMme. CBONCTBA AIEKTPOHHBIX MTyYKOB.



[MonynpoBonHuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTh OTYIPOBOIHIKOB. CBOHCTBA P—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPBHI.

OneKTpUYecKUid TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
aucconyanus. DIEeKTPOIn3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBI M HECAMOCTOSITENbHBIM paspsa. MonHus.
[Ina3zma.

TexHnuyeckue ycTpoicTBa M IpPaKTUYECKOE INPUMEHEHHE: aMIEPMETp, BOJIBTMETpP, peocTart,
UCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHble NMPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKyyMHBIH THOJ, TEPMHCTOPHI M (HOTOPE3UCTOPHI, IMOTYINPOBOJAHUKOBBIA THO/,
rajbBaHMKa.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HalIPSKEHMSL.

3aBUCUMOCTb  CONPOTHUBJIECHMS LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBL,  IUIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IEKTpOJABMKYILEH cuibl. KopoTkoe 3amMblkaHuE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTHUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUS METAIIIOB OT TEMIIEpaTyphl.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v MpOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIIaHHOrO COEJMHEHUS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOYHUKA TOKA U €T0 BHYTPEHHEI'0 COPOTHUBIICHHUS.

HaoGrotenune amektposusa.

MexnpeamMeTHbIe CBSI3H

N3ydyenne kypca ¢usuku ©0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C y4ETOM
COJIep KaTeNIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOIUH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAyYHOI'O TMO3HAHUS: SIBIICHHE,
Hay4HbId (DaKkT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pellieHue CUCTEMbl YpaBHEHUH, TUHEWHas QyHKUHMs, napaboina, runepoosua, ux
rpaduKd U CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M MX MPOEKIIMU HAa OCH KOOPJIMHAT, CI0KEHUE
BEKTOPOB.

buonocus: Mexannueckoe ABMKEHUE B )KUBOM IpUpojie, MY Py3usi, 0cCMOC, TEIIIO0OMEH KUBBIX
OpraHu3MoOB (BMJbl TEIUIONEpEaayH, TEIUIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBICHUS B JKUBOM
IIPUPOJIE.

Xumus: JIHACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPABIX TEJ, MKHUAKOCTEH M ra3oB, 3JEKTPUUYECKHE CBOWMCTBA
METAJIJIOB, YIEKTPOIMTUYECKAS TUCCOLMALINS, FAJIbBAaHHKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE JBMKEHHUH C HCIOJIB30BAaHHMEM MEXaHH3MOB, Y4ET TpeHUS B
TEXHHKE, TOJIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAaHEHHS UMITyJIbca B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, mapoBas TypOWHA, OBITOBOM  XOJIOJMJIBbHUK,
KOHIUIIOHEP, TEXHOJIOTUH TMOJIyY€HUsI COBPEMEHHBIX MaTepuasoB, B TOM YHClieé HAHOMATepHUasoB, U
HAHOTEXHOJIOTHH, JIEKTPOCTaTHUECKas 3alllUTa, 3a3€MJIEHHE JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, ralbBaHHKA.

11 KJIACC



Pa3znea 4. JjekTpoauHaMuUKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctosHnHbie MarHuThl. B3anmonmeicTBHE MOCTOSHHBIX MarHuToB. MarHutHoe mose. Bektop
MAarHuTHOM MHIYKUMH. lIpyMHIMI cynepno3uuuy MarHUTHBIX NOJ€d. JIMHUM MarHUTHOM MHAYKIIMH.
KapTtuna nuHuii MarHUTHOM MHAYKLIMH 11OJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHO€ noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMKU MAarHUTHOTO TOJIs JUTUHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KaTyIIKU ¢ TOKOoM. OmbIT Dpcrena.
B3anmMozeicTere MpoBOJIHUKOB C TOKOM.

Cuiia Amriepa, e€ MOJyJIb U HaIlpaBJICHHUE.

Cuia Jlopenua, e€ Monynb U HampaBieHUE. [[BUykeHHE 3apsyKEHHOM 4acTHUIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cunel Jlopenia.

SBneHue  ANEKTPOMArHUTHOM  MHAYKUMHM. [lOTOK  BekTopa  MarHUTHOM  MHAYKIMU.
DNEKTPOABUKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKIuu Dapajes.

BuxpeBoe anekTpuueckoe 1mosie. OJEKTPOABMKYIAs CHUJIa HWHAYKUMA B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYNATEIBHO B OJJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoiicTBa M NPAKTUYECKOE  MPUMEHEHUE: IOCTOSHHBbIE  MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3JIEMEHTAPHBIX YACTUII, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aunmMopeiicTBrue JByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue ANEKTPOMAarHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHMOCTh DJIEKTPOABUKYIIEH CHJIBI WHIYKIUM OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHYKITUH.

Pa3nen 5. Kojiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOAEOAHUA

Konebarenprnast cucrema. CBOOOIHBIE MeXaHUYECKHe KoleOaHus. ['apMoHuYeckre KoeOaHusl.
[Tepuon, yacrora, ammutyna u (aza xonebanuid. [Ipy>kuHHBI MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoseOanuil. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIeOaHUSX.

Konebartenpupiii  koHTYp. CBOOOIHBIE JJIEKTPOMATHUTHBIC KOJEOAHUS B  HACATHBHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHUYEeCKUMH M DJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HI€aTbHOM K0J1e0aTeIbHOM KOHTYDE.

[IpencraBienre o0 3aTyXawIIUX KoNeOaHMIX. BBIHYXIEHHbIE MEXaHHUYECKHE KoyeOaHUs.
Pe3onanc. BeiHyX)I€HHBIE 2TIEKTPOMarHUTHBIE KOJICOaHUSI.

[lepemennblii Tok. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUTATY/THOE U JACHCTBYIOIIEe 3HAY€HNE CHUJTbI TOKA U HAIIPSDKEHUS.



Tpancdopmarop. IIpousBoacTBo, mepenaya U MOTPEOJICHUE DICKTPUUYECKOH DHEPrum.
DKOJIOTHYECKHE PHUCKHM TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoib3oBaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUUYECKUH 3BOHOK, T'€HEepaTrop
MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJeOAaTeIbHOW CUCTEMBbI (NIPYKUHHBIA WM MaTeMaTHYECKUN
MasITHHK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl - (3aBUCUMOCTH ~ CWJIBI  TOKAa M HalpsOKEHUsS OT  BPEMEHH) A
AIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mnpu mocienoBaTeIbHOM COEIMHEHMM PE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH H
KOHJICHCATOopA.

Mopeinb TUHUU 3IEKTPOIIepeaadn.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

UccnegoBanue 3aBUCUMOCTH TIEpHUOJA MaJbIX KOJI€OaHWM Tpy3a HAa HUTHU OT JUIMHBI HUTU H
Macchbl Tpy3a.

UccnepoBanue nepeMeHHOr0 TOKAa B IIEMH U3 TMOCIEIOBATEIBHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

Mexanuueckue BOJHBI, yciaoBusl pacrnpoctpaHeHus. [lepuona. CkopocTh pacnpocTpaHEHUS U
JUTMHA BOJHBI. [lomepeunbie W MpooJibHBIC BOJMHBL. MHTepdepeHus u audpakius MeXaHUIeCKHX
BOJIH.

3ByK. CkopocTh 3ByKa. ['poMKkoCTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. YCJIOBUS U3Iy4eHUS JIIEKTPOMATHUTHBIX BOJH. B3anmHuas
opueHrtanusi BekTopoB E, B, V B snexrpomaruutHOW BosiHE. CBOWCTBA AJIEKTPOMATHUTHBIX BOJH:
OTpa)ke€HUe, MpPEJIOMJIEHUE, NoJIsIpU3aIus, nudpaxius, uHTepdepeHIus. CxopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNne AIeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOMCTBA W TMPAKTUUECKOE TMPUMEHEHHME: MY3BIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHHUKE M MEIMIIMHE, pajap, paIuONpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKa.

HalGmronenue otpaykeHns U IPETOMIIEHU ST MEXaHUYECKUX BOJTH.

Habmonenne natepdepeHnu u AuQpakini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

Habmoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaKECHHE, MPEIOMIICHUE, TMOJISIpU3aIius,
mudpakuus, tHTephEpeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacpocTpaHEHUE CBETa B OJTHOPOJHOM cpene. Jlyu
cBeTa. TOUeUHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHui B IIIOCKOM 3epKalie.



[Ipenomienue cBeTa. 3aKOHBI MpENOMIICHHsS cBeTa. AOCOMIOTHBINA IMOKa3aTelb MPETOMIICHUS.
[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroia NoJIHOrO BHYTPEHHETO OTPAXKEHUS.

Hucniepcust csera. ClioxxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparomye u paccerBaromye JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHHME U ONTHYECKas
cuiia TOHKOHM JuH3bIL. [locTpoeHne n300pakeHuii B coouparomux 1 paccerBaromux JnH3zax. @opmyna
TOHKOW JIMH3BI. Y BEIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas ontuka. Mutepdepenuus cBera. KorepeHTHble MCTOYHHUKHU. Y CIOBHUS HAOIIOICHUS
MaKCUMyMOB ¥ MHUHHMYMOB B HMHTEP(PEPCHIMOHHONW KApTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius csera. udpakiuonHas pemérka. YcloBre HaOJIOICHHUS TIIaBHBIX MaKCHMYMOB
IIPY NMaJIeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuuyeckue yCTpoiiCTBA M MpaKTUYECKOEe NPUMEHEHUE: OYKd, Jiyma, (oToamnmapar,
MPOEKIIMOHHBIN amnmapaT, MUKpPOCKOI, TEJECKOI, BOJOKOHHAs OITHKA, NU(PaKIHMOHHAs peIéTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHne, OTpaKeHUE U mperoMieHre ceeta. OnTuueckue mprudopshl.

[losnHOE BHYTpEeHHEE OTpakeHHue. MoJiesib CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknmu cBera.

Habmonenue aucnepcun cBera.

[TosyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHi B TUH3aX.

HabGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl TPUMEHMMOCTH KJIACCHYECKOM MexXaHUKU. [locTymarsl choenuanbHOW TEOpUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH
OHHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAILEHUE AJIUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YACTUIIBI. DHEPTHUSI IOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®oronsl. @opmyna Ilnanka cBs3u 3HEpruM (oOTOHA C €ro YacTOTOM. DHEPrusi U HUMITYJIbC
¢doroHna.

OtkpeiTue u uccnenoBanue dorordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddekra.
VYpaBuenue Diinmreina i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JHaBnenne cBera. OnwiTel [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCcTpOHCTBa U MPAKTHUECKOE NpUMEHeHue: (OTOIeMEHT, (OTOAATUUK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu



®oTo3deKT Ha YCTaHOBKE C IUHKOBOU IIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas monenb
aroma. [loctynarel bopa. M3nydenue u noriomeHne GOTOHOB PU MEPEXO0JIe aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroil. Buasl ciekTpoB. CriekTp ypoBHEN SHEPrUH aToMa BOJIOPO/A.

BoustHoBbIE cBOMcTBa yacTull. Bonubl ge bpoinsa. KopryckyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJCHHOE U3TTyYeHHE.

TexHnuyeckue ycTpoHCTBa U IPAKTUUECKOE IPUMEHEHHUE: CIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHvaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGuroienne JTMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3BIBAIOIINE CJIOKHOCTh CTpoeHUs snupa. OTKpBITHE PaJHMOaKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeaeneHno coctaBa panoakTUBHOTO u3nydenus. CBoiicTBa anbda-, Oera-,
ramMmma-usiydeHus. BiusiHue painoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHe TpoTOHAa W HelTpoHa. Hyknonnas moxens siapa IeiizenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIA Oera-pacman. [‘amma-uznydeHnue. 3akoH
pPaZMoOaKTUBHOIO pacraja.

DOHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakuuu. JleieHne U CUHTE3 SAEP.

Snepusiii peaktop. TepmosaepHsiit cuHTe3. [IpobieMbl U MEPCNEKTUBBI AJEPHON SHEPTeTHKH.
DKOJOTHYECKHE aCIEKThI sIIEPHON AHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOAeHCTBUSA. EAMHCTBO (pn3nYecKoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa W MPAKTHYECKOE TPUMEHEHHWE: J03MMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Dranbl pa3BuTHs acTpoHOMUH. [IpUKinaHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUM.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBHKEHHE.

ConHeyHas cHCTEMA.

Comuue. ConmHeuHast akTUBHOCTh. Mctounuk sHeprun ConHua U 3BE3/. 3BE3NBI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma  «CHEKTpaJbHBIA  KJAacC — CBETUMOCTb». 3BE3/bl  TJIAaBHOM
IOCJIEIOBATENILHOCTH. 3aBUCHMOCTh «MAacca — CBETUMOCTbEY JIJI 3BE3]] INIABHOM ITOCJIEIOBATEIbHOCTH.

Buytpennee crpoenue 38&31. CoBpeMEHHBIE NMPEACTABICHUS O MPOUCXOKIAECHUHU U 3BotoIMu ColHIa
H 3BE3/1. DTAIbl )KU3HU 3BE3/I.



Mneunsiii [lyte — nama [Manaktuka. [lonoxkenne u nBuwxkenue Connua B [amaktuke. Tumsl
rayiakTuk. PaguoranakTuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66ma. Pa3zoeranue ranakruk. Teopust bonbioro
B3pbIBa. PeNTMKTOBOE M3iIydeHue.

MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmoienuss HeBOOPYEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN IS
OIIpEICICHUs] TOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nojaymapus u ipKue 3BE3/bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb ¢u3uky u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUYECKOM, CONMATBLHOM M ATHYECKON
chepax NesATENbHOCTH YelOBEKa, POJib U MECTO (PU3MKM U aCTPOHOMHHM B COBPEMEHHON HAay4dHOMH
KapTHHE MHUpPA, poiib (U3NYECKOIl Teopuu B (POPMHUPOBAHUN NPEACTABICHUN O (pU3MUECKON KapTHHE
MHUpa, MeCTO (PU3WYECKOW KapTUHBI MHpa B OOLIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeamMeTHbie CBSI3H

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C  Y4ETOM
COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOT'O MO3HAHUS: SBJICHUE,
HAy4YHBIH (akT, THMOTe3a, (U3UYEcKas BEIMYMHA, 3aKOH, TEOpus, HaAOIIOJEHWE, IKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl YypaBHEHUM, TPUTOHOMETpPUUYECKHE (DPYHKLIMU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKIUH
Ha OCU KOOPJIMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKUUN, IPU3HAKYU 110100
TPEYroJbHUKOB, OIpeie]IeHHE MJIOaAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: snextpuueckue SBIEHUSI B JKUBOM INpHUpoJe, KojeOaTelbHbIE TBUKEHHS B JKUBOMN
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBHE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTANIMYECKAsE CTPYKTYypa TBEPABIX TEJl, MEXaHNU3MBI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIEKTPANBHBIN aHATH3.

l'eocpagpua: MarHUTHbBIE TONIOCAa 3€MJIM, 3alleKH MAarHUTHBIX pyHd, (OTOChEMKAa 3EMHOMN
IIOBEPXHOCTH, MPEJCKA3AHNE 3€MJIIETPSCEHUM.

Texnonocus: JWAHUM DJIEKTPOINEpeNad, TIE€HEpaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIATENb,
WHAYKIIMOHHAS Te4b, pajap, paAuONpUEMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS IIPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro npeamera «du3nka» Ha YpOBHE CpeaHEro o0Iero oopa3zoBanus (6a30BbIi
YPOBEHB) JODKHO OOECHEYHTh JOCTHIKCHHUE CICIYIOIIMX JUYHOCTHBIX, METalpPEeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHMsI yueOHOro mnpeamera «®Pu3nKa» JODKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHMX YOEKICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KHU3HEHHOTO
OIbITa U ONBITA AEATENBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HAalpaBJIEHUI BOCIUTATEIbHOM
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHUS:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YUYArOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJjieHa POCCUICKOro 00IEeCTBa;

NPUHATHE TPAJUIHUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHHUCTHYECKHX W JIEMOKPAaTHYECKUX
LICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B HWHTEpPECax TpaXXJTaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30oBaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIILHBIMA MHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKUIHUSAMHU U
Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOM EATETHHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, TOCTHKECHUSM POCCHHCKUX YUEHBIX B
o0sacTi (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CTIIOCOOHOCTh OIICHHWBATh CUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHIE YCTOWYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3NUu4HbIM chepaM MpodecCHOHATBLHON JesTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOM, YMEHHE COBepIlaTh OCO3HaHHBIM BbIOOp Oynymeld npodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0 M caMooOpa3oBaHHIO B oOnacTu (U3MKU Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYJIbTYphl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JIEHCTBHI B OKpYXKarollled cpele Ha OCHOBE 3HAHMS Iesiei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHe OIbITa JesTeIbHOCTH JKOJIOTHYECKON HalpaBIEHHOCTH Ha OCHOBE HMMEIOLIMXCS
3HaHUU 1o pu3HKe;



7) HEeHHOCTH HAYYHOTO TIO3HAHUS

chopMHPOBaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HayKw;

OCO3HAHWE IICHHOCTH HAYYHOH MAEATENbHOCTH, TOTOBHOCTh B IPOIECCE HM3YYCHHUS (DU3HKH
OCYUIECTBIISITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JICITEIbHOCTh MHINBHUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTth €&
BCECTOPOHHE;

ONPEIENATh UEIH AEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NYCCKUX SIBICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUs MPOOJEeMbl C YYETOM aHajan3a HUMEIOLIUXCS MaTepuaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISAM,
OLICHUBATh PUCKHU MOCIIEICTBUI JAESITEIbHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH PAabOTy B  YCIOBUSX pPEaJbHOrO, BHPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMU U METOJIaMU (PHU3NYECKON HAYKH;

BJIa/IETh HABbIKAMU y4eOHO-MCCIEA0BATEIbCKON U MMPOEKTHOM 1eATEIbHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOMCKY METOJIOB PelIeHUs 3a1ad (U3HIECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMUS;

BJIQJICTh BHUJAMHU JICITCIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEPIpETaIlH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3TUYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHUCIE MPU CO3JAAHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a/1auy, BbIIBUTaTh TUIIOTE3Y €€
perieHus, HaXOJIUTh apryMEHTHI /I JT0Ka3aTeIbCTBA CBOMX YTBEPIXKICHUM, 3a/laBaTh MapaMeTpbl U
KPUTEpPUU PELICHMUS;

AQHAIM3UPOBATH TMOJYYCHHBIE B XOJI€ PEIICHHS 3aa4il Pe3yJbTaThl, KpUTUYECKU OIEHUWBATHh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4yM B OOpa30BaTEIbHON NEATENTHHOCTH, B TOM
quclie PU U3YYeHUU (HU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JTOTYCKAIOHE AThbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQJIETh HABBIKAMH TIOJydeHUsI HHPOPMAIHK (U3HIECKOTO COJIEP KaHMS U3 HCTOYHUKOB Pa3HBIX
TUTOB, CaMOCTOSITEJIbBHO OCYIIECTBJIATh IIOMCK, AaHallU3, CHUCTEMATH3alMI0 U HWHTEPHPETALHIO
nH(pOpMaUK pa3TUIHBIX BUJOB U ()OPM MPECTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POpPMAIIHH;

WCIIOB30BaTh CPEeACTBA WH(MDOPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX TEXHOJOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3alMOHHBIX 3alad C COONIOJICHHEeM TpeOOBaHUMU
IPTOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS, MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3NYECKOTO COACP)KAaHUS B pa3zIM4YHBIX (hopMaTax ¢ y4y€ToOM Ha3HAYCHHS
uHbOpMAallMM W LEJNEeBOM ayauTopuu, BbBIOMpas ONTUMANbHYIO (GOpMY MpPEICTABICHUS U
BU3YyaIU3aL1H.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIATH OOIICHHE HA YpOKaX (DU3UKU M BO BHEYPOUHOIl J1eATENbHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMSATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON padoOThI;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C yd4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH KaXKJ10T0 YJieHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH JEHCTBUS IO
e IOCTH)KEHHUIO: COCTAaBJIATH IUIAH JCHCTBHI, pacmpenensiTh poju ¢ y4€TOM MHEHUU Y4aCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PadOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa W Ka)JOro y4acTHMKA KOMaHJbl B OOIIMU pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TPOEKTHI, OLIEHUBATh HUIEH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBISTh MO3UTUBHOE CTPATETHUYECKOE MOBEIACHHE B PA3JIMYHBIX CHUTYAIUSX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1€l CTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO  OCYIIECTBIISITh [MO3HABATEIbHYIO JESATENbHOCTh B 00JacTH (UUKU |
ACTPOHOMUH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELIEHHUS pacy€THbIX W KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS TPAKTHYECKON PabOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHNH;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTHpPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO SPYIAUIMH B 0OIACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallusiM, BHOCHUTH KOPPEKTHBHI B JESATEIBHOCTh, OIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSAM;

BJIQJICTh HABBIKAMM I1O3HABATEIBHOU pedIEeKCHM KaK OCO3HAHHUSI COBEPIIAEMBIX JEUCTBHU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

WCIIOIB30BaTh MPUEMBI pe(IIEKCHH IJIs1 OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICATEIbHOCTH;

MIPUHUMATD Ce0sl, MOHMUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTmkeHHsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IMPOTPAMMBI MO (PU3MKE JIS
YPOBHSI CpelHEero ooOImero o0pa3oBaHUA Yy OOYYArOMIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIN
WHTEJUICKT, TPEIoIaralomuii cpopMUpOBaHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOLIETO CHOCOOHOCTh TMOHHMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPEryJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEAEHHE, CIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSM W IPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHNE K JIOCTI)KEHHIO LIENU U YCIIEXY, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATHH, BKJIIOYAIOUMIEH CIIOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €TO IPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJBHBIX HABBIKOB, BKIIOYAIOMIUX CIIOCOOHOCTh BBICTPAMBAaTh OTHOMIICHHUS C JAPYTUMH
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

MHNPEIMETHBIE PE3YJIbTATHI

K konny oOyuenuss B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTo (u3umku B (HOPMHUPOBAHHHM COBPEMEHHOM
Hay4YHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKHM M TEXHOJIOTMHM, B IPAKTUYECKON
NesITeNIbHOCTH JIFOJICH;

YUUTBHIBATh T'PAHULIBI MPUMEHEHHUS H3yYEHHBIX (U3MYECKUX MOJENel: MaTepuaibHas TOYKa,
MHEepLMaIbHas cucTeMa oTCUETa, a0COMIIOTHO TBEPAOE TENO, UICANIBHBIN a3, MOJEIN CTPOCHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AIEKTPUUYESCKUH 3apsii IPU pelieHun GU3NIECKuX 3a/1ay;

pacrno3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHHS BEIIECTBA U SJICKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE Ta/leHUE TEJ, ABIKEHHE MO0 OKPY)KHOCTH,
WHEepLHUs, B3auMoieiicTBue e, 1uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TeJl, WU3MEHEHHe o0béMa TeNl NIpU HarpeBaHuU (OXJIaXJAEHHHU), TEIJIOBOE PAaBHOBECUE, HCIIApEHHE,
KOHJICHCAIlUS, TJIABJICHUE, KPHUCTAJUIM3AIlKs, KUIMEHUE, BIKHOCTh BO3/yXa, MOBBIIICHHE JABIICHUS
ra3a Npu €ro HarpeBaHUU B 3aKPbITOM COCYyZ€, CBSI3b MEXJY I[apaMeTpaMu COCTOSIHHS raza B
M30IIpOoIIECCaX, IAEKTPU3ALINS Tell, B3aUMOICUCTBHUE 3aPsI0B;

OMHCHIBATh MEXAHMYECKOE IBMIKEHUE, UCIOJIb3YsI (U3MUYECKUE BEIMYMUHBI: KOOpPJMWHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, mMacca Teja, Cuja, UMIIYJIbC Teja, KMHETHYecKas SHeprus,
MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas paldoTa, MeXaHMYecKas MOIIHOCTh; IpU OMNHMCAHUU
MPaBWJIBHO TPaKTOBaTh (PU3MUECKHUI CMBICT HCIOJB3YyEeMBIX BEJIHYMH, UX O0O3HAUEHUS W €IMHMUIIBI,
HaxOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEIMUYUHAMH;

OIMCHIBATh U3YUEHHBIEC TEIJIOBBIE CBOWCTBA TN U TEIUIOBHIE SIBJICHUS, UCMONB3YS (hHU3HUECKUE
BEJIMYUHBI: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss KMHETHUeCKas YHEPrus XaOTUYECKOTO JABUKEHUS
MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTh MOJEKYJN, KOJIWYECTBO TEIJIOThl, BHYTPEHHSISI JHEPTHUS,
pabora raza, Ko3h(PHUIMEHT MOJIE3HOTO JAEHCTBUS TEIJIOBOTO JIBUTATENS; MPU OMUCAHUM MPABUIBLHO
TPakToOBaTh (U3UUYECKUN CMBICT HCHOJIB3YEMBIX BETUYMH, MX OOO3HAYEHUS W €JUHUIIBI, HAXOIHUTh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEIMYUHY C IPYTUMU BEJIMUNHAM;

ONMKCHIBAaTh HW3YUYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DSJIEKTPUUYECKHE SIBJICHUSA
(mporiecchbl), MCHOIb3Ys (PU3MUECKHE BEIMYMHBL: SJIEKTPUUYECKUN 3apsjl, SJEKTpHUecKoe ToJe,
HAMpPsDKEHHOCTH TOJS, TOTEHIMAN, Pa3HOCTh TMOTEHIIMAIOB; MPHU OMHMCAHWUU TMPABWIBHO TPAKTOBAThH
(UBUYECKUN CMBICT HCIIONB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EAMHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU;

aHAJIM3UPOBaTh (U3MUYECKHE TMPOLECChl M SIBICHUSA, HCIONB3YysAd (U3MUecKre 3aKOHbl U
NpPUHIMIBL: 3akoH BcemupHoro tsrotenus, |, |l u Ill 3akonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHWYECKOW SHEPTHH, 3aKOH COXPAaHCHHs] HMIYJbCa, MPUHIUIN CYNEPHO3UIUUA CHUJI, TPUHITUI
paBHOIpaBUsS HMHEPLUHAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPrHH TEIUIOBOTO JIBHUKEHHUS MOJIEKYI C
abCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS SJIEKTPHUYECKOTO



3apsiza, 3akoH KyioHa, mpu 3ToM pa3inuyarh CJIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPOKECHHE U YCIOBHS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIMBI JCWCTBUS MAIlIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs MX O€30IaCHOTO MCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HU;

BBIMIOJIHATh OKCIIEPUMEHTHl 10 HCCIEIOBAaHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
HCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH, MpHU 3TOM (popMyaupoBaTh npobdiemy/3anady u
TUNOTE3y Y4eOHOro »SKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 MPEIIOKEHHOrOo 000pyIOBaHUS,
IIPOBOJIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIIATH MPSIMBIE U KOCBEHHBIE M3MEpeHUs (PU3MYECKUX BEIUYMH, IPH ITOM BBIOMPATH
ONTUMAJIbHBIA CHOCO0 H3MEPEHUsT M HCIHOJIb30BATH H3BECTHBIE METOJbl OLIEHKHM IOTIPEIIHOCTEH
HU3MEPECHMU;

UCCIIEI0BaTh 3aBUCHUMOCTH MEXAY (PM3MYECKMMH BEIMYMHAMM C HCIOJb30BAHUEM MPAMBIX
U3MEPEeHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTAThl MOJyYCHHON
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaONMIl U TIpaUKOB, JeIaTh BBIBOJBI IO pe3yIbTaTaM
HCCIIEIOBaHMS;

coOJro1aTh npaBuiia 0e3011aCHOrO TPyZa MpH MPOBEJEHUU UCCIEJOBAHUN B paMKax y4yeOHOTro
OKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIILCKON W TMPOEKTHOW JIEATENFHOCTH C  HCIOJIb30BAaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U J1JaOOPaTOPHOr0 000PYAOBaHUS;

pemaTh pacy€THBIC 33Ja4d C SBHO 3aJIaHHOW (PM3UYECKON MOJIENbIO, MCIIONB3Ys (PU3HUecKue
3aKOHBI U NMPUHIIMIIBL, HA OCHOBE aHaJIM3a yCJIOBUS 3aJauu BHIOMPATh (PU3MUECKYIO MOJEIb, BBIIEIATh
¢usnveckne BeTUYMHBI M (OPMYNBL, HEOOXOMUMBIE Ui €€ pElIeHHs, NPOBOAMTH PACUETHl H
OLIEHUBATh PEAJILHOCTH MOJYYECHHOTO 3HauUeHHs! (PU3MuecKol BEINYMHBI,

pelars KadyeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUMBYIO ILEHOYKY
paccyXJIeHUI ¢ OOpOoi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SABIICHMUS;

WCIIOJIB30BATh MIPH PEIICHUH YIeOHBIX 337124 COBPEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOUCKA, CTPYKTYPUPOBAHUs, WHTEpHpPETAllMd U TPEACTaBICHUS Y4eOHOM M Hay4dHO-TOMYJISIpHON
uHpOpMAaNNY, TOTYYCHHON W3 Pa3IMYHBIX HUCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATH IOIYYIaeMYIO
nHpopMaIuo;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEJHEBHOM JKM3HM JJIsl 00ecredeHus
0€30IacHOCTH TpH OOpaIleHUH C MPUOOPaMU M TEXHUYECKUMH YCTPOHCTBaMH, A COXPaHEHHS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KaIoLIel cpeie;

paboTaTe B TpyHIe C BBINOJHEHHUEM DPa3JIMYHbIX COLMAIBHBIX pOJIeH, IUIaHUpOBaTh paboTy
IpyNIbl, pallMOHAIBHO paclpeiesiTh 00s13aHHOCTU U IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaTh BKJIAJ KaXIOTO U3 YYAaCTHUKOB TIPYIIBl B pELIEHUE
paccMaTpuBaeMoi POOIIEMBI.

K xonny oOyuyenus B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

J€MOHCTPHPOBAaTh Ha MpHUMEpax pojib M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBl MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHMKM M TEXHOJOTWMH, B IPaKTUYECKOH
JesTeTbHOCTH JIIOJIeH, IEJIOCTHOCTh U €UHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TpaHMIBl  TPUMEHEHUS  M3YYEHHBIX  (U3MYECKUX  MOJeNed:  TOYEHHBII
ANEKTPUYECKUI 3apsifl, JIyd CBETA, TOYEUHBIM MCTOYHUK CBETA, SIACpHAs MOJENb aToMa, HYKJIOHHAsS
MOJI€TIb aTOMHOTO si/ipa MPHU pelIeHNH PU3NUYECKHUX 3a]a4;

pacrio3HaBaTh (U3NYECKHUE SBIEHUS (IpolecChl) U OOBACHATH HMX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (PU3MKHU: 3JEKTpUYEecKass MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJAECHCTBHE MAarHUTOB, YJIEKTPOMArHUTHAs MHIYKIIMS,
JefiCTBE€ MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JABIXKYIIMKCS 3apsjl, AJIEKTpPOMarHWTHBIE
Koie0aHWs W BOJIHBI, MPSIMOJMHEHHOE pAaclIpoCTpaHEHHE CBeTa, OTPaKEHUE, IpeOMIICHHE,
uHTepdepeHus, AUPPaKIus U MOJIIpU3alus CBEeTa, AUCIepcHs cBeTa, (HoTorneKTpudeckuil a¢ ekt



(poroaddekr), cBeTOBOE MAaBlieHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsl U HCKYCCTBEHHAs PaIMOAKTUBHOCT;

ONMHUCHIBATh W3YYCHHBbIE CBOMCTBA BeEHIECTBA (JJIEKTPUUYECKHUE, MArHUTHBIC, ONTUYECKHUE,
ANEKTPUYECKYI0 TPOBOJAMMOCTh PA3IMUYHBIX Cpell) U JJIEKTPOMArHUTHBIE SBJICHUS (TPOLIECCHI),
UCTIONB3YsST (PU3UYECKUE BEITMYUHBL: SICKTPUUYECKUHN 3apsfl, CHila TOKa, DJIEKTPUIECKOE HAIPSKCHHE,
ANEKTPUYECKOE COMPOTHUBIICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIIKYIAs cuia, padoTa ToKa,
WHJIYKIMS MarHuTHOTO MoJjsi, cuia Amnepa, cuia JlopeHia, MHAYKTUBHOCTh KAaTYIIKH, SHEPTHs
ANEKTPUYECKOTO M MArHUTHOTO IOJIeH, MepHoj M YacToTa KoyiebaHWil B KojebaTeabHOM KOHTYpE,
3apsi W CujJa TOKa B TIPOIECCe TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoyiebaHWH, (okycHoe
paccTosiHue U ONTHUYECKas Cuja JMH3bI, MPU OMUCAHUHM MPABHIBHO TPAKTOBATH (U3UYECKUN CMBICI
UCIOJIb3YEMBIX BEIIMYMH, UX 0003HAYCHHS U CIUHUIILI, YKA3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS W MPOIIECCHI, UCIOJIb3Ysl (U3MUECKUE BEIUYUHBI:
CKOPOCTb AJIGKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrust U UMMYJIbC (OTOHA,
MepuoJ TMOJypacnajga, SHEPrus CBA3M ATOMHBIX sJiep, IPH ONHCAHUM MPaBUIBLHO TPAKTOBATh
(bu3MYECKUN CMBICI HCIOJIb3yeMbIX BEIWYMH, MX O0OO3HAYEHHUS W €IMHUIIbI, YKa3bIBaTh (POPMYIIBL,
CBA3BIBAIOIIME JIAHHYI0 (U3UYECKYIO0 BEIIMYMHY C JIPYTUMH BEJIUYMHAMH, BBIYUCISITH 3HAYCHHE
(bu3MYECKOI BETUYHHBL;

aQHAIM3UPOBATh (U3MYECKUE TIPOLECChl W SIBJICHUS, WCIOJIB3Yysd (HU3UYECKHEe 3aKOHBI U
MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJENI0BATEIBLHOIO U MAPAJIIEIBHOTO COECIMHEHUSI MPOBOJHUKOB,
3akoH  Jxoyms—JIeHnia, 3akOoH  DJIEKTPOMAarHUTHOM  WHIYKIUMH, 3aKOH  MPSMOJIUMHEHHOTO
pacnmpocTpaHEHHUs CBETa, 3aKOHbl OTPaXEHHUS CBETA, 3aKOHbI IIPEJIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa s Gortodddekra, 3aKOH COXpaHCHHS DHEPTHH, 3aKOH COXPAHEHHS WMITYJbCa, 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOIro 3apsja, 3aKOH COXPAaHEHUs MAcCOBOr0 4ucia, NoCTyjlaTel bopa, 3akoH
PaIMOAKTUBHOIO pacrmaja, IMpPd OSTOM pa3jiudarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JacTH) IPUMEHUMOCTH;

OTpeesATh HalpaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TMOJIsi MTPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHua;

CTPOUTDH U OMUCKHIBATH U300paKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH301;

BBITIONHATh JKCHEPUMEHTHI 1O MCCIEAOBAHUIO (U3NYECKUX SIBICHUH U TPOIECCOB C
WCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHI: TIPH 3TOM (POpMyIHpOBaTh MpodiieMy/3anauy u
TUMOTE3y Y4eOHOro OHKCIEePUMEHTa, coOUpaTh YCTAaHOBKY W3 TPEIOKEHHOTO O000pYAOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBHIBOJIBL;

OCYIIIECTBIATh MPsSMbIe U KOCBEHHBIE U3MEPEHHs] (PU3NYECKUX BEITUYMH, MPU ITOM BBIOUPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHUs] M HCIOJIB30BAaTh HM3BECTHBIE METOJIBI OIEHKH MOTPEITHOCTEH
U3MEPEHMUI;

HCCIIE0BATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH C MCIIOJH30BAHUEM MPSMBIX U3MEPEHUM: TIPH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOTYUEHHOW 3aBUCHMOCTH (PU3NUYECKUX
BEJIMYUH B BUJIE TAOJIHI] U TPaUKOB, JIeIaTh BRIBOJIBI IO PE3y/IbTaTaM HCCIIeI0BaHMUS;

coOrofaTh mpaBuia OE30MacHOTO TPyAa MPU MPOBEIECHUU HCCIEIOBAaHUI B paMKax yuyeOHOTo
IKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOW W TMPOCKTHOM JIEATEIbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemarh pacuéTHbIE 3a7a4dl C SIBHO 3aJaHHOW (PU3MUECKOM MOJENbI0, UCTIONB3YsS (Pu3nuecKue
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJHM3a YCIIOBUS 3a/1a4l BBIOUPaTh (PU3MUECKYIO MOJEIH, BBIICTSATh
¢dbu3uvecKkue BeTWYUHBI U (POpPMYIBI, HEOOXOIUMBIE I €€ pEHIeHHs, TPOBOAUTH PACUETHI H
OILICHUBATh PEAbHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NIECKON BEITHUMHBI,

pemaTh Ka4eCTBEHHBIC 3aJlayd: BBICTPAWBATh JIOTHYECKU HEMPOTHBOPEUHUBYIO IETIOUKY
paccyXJIeHUIi ¢ OTIOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECKUe SIBICHUS;

WCIIOIB30BaTh MPH PEIICHUN YIEOHBIX 3a7a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JJIs
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMd U TPEICTABICHUS Y4eOHOM M HAay4HO-TIOMYJSIPHOM



uHpOpMaLUY, MOTYYEHHON W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH AaHAJIM3MPOBATH IOJIy4aeMYIO
nHpopMaIuio;

OOBSICHATh TMPUHIMIBI JACUCTBUS MAallUuH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyarb
YCIIOBHSI UX O€30IMaCHOTO MCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

MIPUBOANUTH PUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA I10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU 151 o0ecreuenus
0€30MacHOCTH TPH OOpAIIeHUH C TPUOOPAMU W TEXHUYECKUMHU YCTPONCTBAMH, JISI COXPaHCHHSI
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaroIIei cpene;

paboTaTe B TpyNIE C BBHIMOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIIBI, PAIMOHAIBLHO paclpeleNaTh 00A3aHHOCTH U IJIAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJCKBATHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B pEHICHUE
paccMaTpuBaeMoid POOIeMEI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
. HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne n/mm Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0BpA30BATEIBHBIE
padoThI padoTsbI pecypesi
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U1 METOJbl HAYYHOTO TTIO3HAHUS 2 bubmorexa LOK
' AT HayH https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuorexa [JOK
21 Kunemaruia > https://m.edsoo0.ru/7f41bf72
bu6mmoteka [IOK
22 Humamka ! https://m.edsoo0.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TCPMO/IMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubmmoreka [JOK
' ®da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpOoCTaTHKA 10 1 bubmmoreka [IOK



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

[TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B

4.2 12
Pa3ITUYHBIX Cpelax

Hroro mo pazueny 22

PeszepBHoe Bpemst 2

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41bf72

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 0GPA30BATETbLHBIE
padoTbI padoThbI pecypebl
Paszpen 1. JIEKTPOJINHAMUKA
11 MarnuTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubnunoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bubnmnoreka [JOK
41 DJeMEHTHI KBAHTOBOU OITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE PO 5 bu6nmnoreka [JOK

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



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

Hroro no pazueny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7

Hroro no pazueny 7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuoreka [JOK
6.1 OGodmaroree nosTopexne 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68



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




INOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
No KosanyectBo yacos Jlara DJlIeKTpoHHbIe U pPOBbIE
u/n Tema ypoka Beero Konrpoabusie IIpakTuueckue S oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypcbl
®u3uka — Hayka o npupone. Hayunsie bubmumoreka [IOK

1 1 :

METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2

, | s s gopponans [ BuGorera LOK

p Hayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTEIHLHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NPSAMONIMHEWHOE IBU)KEHUE 1 bubmorexa LHOK

P P g https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnnorexka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHue. Y cKopeHue 1 bubnnoreka [JOK
CBOOOJTHOTO TaJCHUSI https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe nBuxenue. /Iprmxenne bubnuoteka [JOK

7 . 1 .

MaTepHaIbHON TOYKH IO OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada

o | ppmn e T, [ BuGorra 1O

pu ’ https://m.edsoo.ru/ff0c3be8
Ilepsriit 3ak0H HproTOHA
O cynepnosmtum . Bropot saon ) ubmorera LIOK
yHep " ' PO 3 https://m.edsoo.ru/ff0c3be8
HeroroHa 151 MaTepruaaIbHOW TOYKH

10 Tpetuii 3akon HetotoHa my1st 1 bubnnorexa [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BceMupHoro tsaroreHus. Cuna 1 bubmuoreka [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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TAXKECTH. HepBaﬂ KOCMHUYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. 3axou I'yka. Bec rexa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdduiuenT tpenus.
13 Cuna CEHpOTI/IBHCI?I/I(l;I :pn I[BI/I)P;eHI/II/I bubmorexa LIOK
https://m.edso00.ru/ffOc3f76
Tela B JKUAKOCTH UJIU ras3e
[TocTynarensHOE U BpaliateabHOE
14 JIBIDKEHHE a0COJIFOTHO TBEPAOTO TeJa. bu6mmoreka [IOK
MowmenT cuibl [lneuo cuitbl. YcemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENa
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
MaTepuaibHbIX TOUYEK. MIMITyJIbC CHITBI. bubnnorexa [JOK
15 ]
3aKOH COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeaktuBHOC ABHKCHHE
PaboTa 1 MOIITHOCTH CHUJIBL.
16 Kunernueckas sHeprusi MmarepuaibHONR bu6mmorexa [IOK
tTouku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETHYECKON SHEPTUH
[ToreHunaneHas sHEprus.
[lorenumanprHas SHEPTUs 0
17 Jleq)ophL/IIHpOBaHHoﬁ l'I[)py)KI/}Illl-IIII))Iyr bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToreHuuanbHas SHEPTUs Tena BOIU3U
MOBEPXHOCTU 3EMIIH
[ToTeHnanLHBIE M HEMOTCHIIMATBHEIE
cuibl. CBsi3b paOOTHI HEIMOTEHITHATBLHBIX
18 CHII C I/ISMeHegI/IeM MexaHqucIiopf bubmorexa [TOK
https://m.edso0.ru/ff0c478c
SHEPTrUU CUCTEMBI TeNl. 3aKOH COXPaHEHUs
MEXaHU4YECKOU SHEPTUH
JlaGopaTtopHnas padota «McciaenoBanue
19 CBSI3U pa6OTLIvCI/IJ'ILI C U3MCHEHHEM
MEXaHWYECKOM IHEPTUH TeJIa Ha IPUMEpE
PaCTSKEHUS PE3UHOBOTO JKI'yTay
20 KoHnTtponbHas pabota 1o Teme bubmuorexa [JOK



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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

21

22

23

«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Xapakrep ABUKECHUS U B3aUMOJICHCTBHS
yacTul BewecTa. Mojenu cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/ff0c4h74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TemoBoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knanelipona

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

JlaGopatopHas pabota «/ccnenosanue
3aBHCHUMOCTHU MEX]y IapameTpaMu
COCTOSIHUS Pa3peKEHHOIO Ta3a

29

30

W3ompouieccel B nacalbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHNue

BryTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
cIocoOxrI e¢ m3MeHeHus. KonnuecTBo
TEIJIOTHI U paboTa. BHyTpeHHsIs sHEpTUs
OJHOATOMHOI'0 UJSaIbHOTO ras3a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael renonepenaun

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



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

VnenpHas TEIIIOEMKOCTE BENIESCTBA.

bu6mmoreka [IOK

32 Kosmriiectso Ternoret pu . https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AauabaTHbIi mpoiecc
I1epBblii 3aKOH TEPMOJAMHAMUKHU U €T0 bubmuorexa [JOK
33 )
IPUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs po1ieccoB B PUPOJE. bubmumoreka [IOK
Bropoii 3ak0H TepMOAMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TermoBoit bu6mmoreka [IOK
MaIIiHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJ0ru4eckue npooIeMbl
TEIUIOPHEPTETUKU
38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI) https://m.edso0.ru/ff0c6938
KontposbHas Ta M0 TeM
39 «IS/IOJII?;:(J;JI;I?:)HEE%)H;‘HK(; gC;OBH bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAs U OTHOCHUTEIIbHAS bu6nmoreka [JOK
BJI&)KHOCTh BO31yXa. HachleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHSI CBOUCTB bubnuoreka [IOK
KpucTayuioB. JXKuaKue KprcTaib. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUaIIbI
43 [InaBneHue u kpucramumsanus. Y genbHas bubnnorexka [JOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VpaBHEHUE TEILIOBOTO banasca https://m.edsoo.ru/ff0c6820
45 DneKTpU3aIus Tei. DIeKTPUIEeCKUN bubnmuotexa [JOK
3apsi. JIBa BUa DJIEKTPUUECKUX 3apsIOB https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKY, TUATIEKTPUKH H bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MMOJYIIPOBOJHUKH. 3aKoH COXpPAaHCHHUA
QJICKTPHUYCCKOI'O 3apsaga

BsaumoneiicTBue 3aps/10B. 3aKOH

https://m.edsoo.ru/ffOc6bcc

bubmuoreka [JOK

47 Kymona. ToueuHblii SIEKTPUYCCKHUI 3apsi https://m.edsoo.ru/ffOc6ces
Hanpsk€HHOCTD 2IEKTPUYECKOTO TOJIS.
48 Hpniunn cynepnosnuyII)H ANEKTPUUECKUX bubmorexa LIOK
N . https://m.edsoo.ru/ffOc6df2
nosnieit. JIunum Hanpsok€HHOCTH
49 PaGota cuit 31eKTpoCTaTHuecKoro moJsl. bubnnoreka [JOK
[orenimain. Pa3HOCTh MOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKY U TUIJICKTPUKH B
50 BJII)GKTpZ([)CTaTI/I‘leI(I:KOM HOIJ)'IC. bubmorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnekrpoéMkocTs. KonaeHncaTop bubmorexa [IOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHneﬁcaTopa. DHeprus 3apsyKEHHOT0 bubmorexa LHOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Ha6opaT“opHasi pabora "I/IsMepelI'me 1
ANEKTPOEMKOCTH KOHEHcCATopa
IIpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMUPOBATHHOTO
54 anmnapara, CTpyWHOTO IIPUHTEPA.
DIIeKTpOCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONpUOOpOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
55 cymiectBoBanus. [Tocrosaunsiil Tok. Crita
toka. Hanpsbxenue. ConpoTuBieHHe.
3akon Oma 1S ydyacTKa Henu
[TocnenoBarenvHOE, MapasienbHOE,
56 CMENIAaHHOE COEIMHEHNE TPOBOTHUKOB. 05 bu6mmorexa [IOK

JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ffO0c74f0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

PabGoTta u MOIITHOCTD 3JICKTPUYECCKOT'O

bu6mmoreka [IOK

S Toka. 3akoH J[xoyns-JleHma https://m.edsoo.ru/ff0c7838
3akon OMa 1Jis TOJTHOM (3aMKHYTOM)
anexkTpuyeckoil uenu. Koporkoe Butmiorexa LIOK

58 3ambikanue. JlabopaTopHas pabora 0.5 hitps://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucTOUHMKA TOKA U €T0 B '
BHYTPEHHETO COIPOTUBIICHUS
ONEeKTPOHHAs IPOBOJUMOCTb TBEPABIX

59 METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS
METaJUIOB OT TEMIEepPaTypHI.
CBepXnpoBOIUMOCTb

60 DIEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX TyYKOB
[TomynipoBOTHUKH, X COOCTBEHHAS U

61 IpUMecHas MpoBoAUMOCTb. CBoOiCTBa bubnnoreka [JOK
p—~n-niepexoza. [TonynpoBoJHUKOBBIC https://m.edsoo.ru/ff0c84ae
npudopbI
DNEeKTPUIECKHU TOK B PaCTBOpax U

62 pacriiaBax 3JeKTPOJIUTOB. bubnunorexa [JOK
DIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DnexTpoaus
DNEeKTPUUECKHI TOK B ra3ax.

63 CamocCTOsTEeTbHBIN 1 bubnuoteka [JOK
HECaMOCTOSITENIbHBIN pa3psa. MoaHwUs. https://m.edsoo.ru/ffOc84ae
[Tnazma

9y DnekTpuueckue Mprudopsl U yCTpoiicTBa Bubmiorexa [IOK
U UX MIPaKTUYECKOE IPUMEHEHHE.
Hpmﬁ O 6e§0naCHocm https:/m.eds00.ru/ff0c86fc

65 O06o0maromuii ypok bu6mmorexa [IOK
«DNEeKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme

66 ((9J'IGIIZTp0CTaTII/)IKa. [TocTostHHBII bubmmorexa [IOK

IEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

cpeaax»

67 PesepBHbIiil ypok. KonTpoiasHas pabora 1 bubmuorexa [JOK
1o TeMe "DIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o0maronmii ypox mo 1 bubmumoreka [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont 1| HAata o0pa3oBaTeIbHbI
n/n Beero POJIbHBIE PaAKTHYECKHE H3ydenus paso € €
padoThI padoThI pecypcol
ITocTosiHHBIE MAaTHUTBI U UX
1 B3auMo/ieiicTBue. MarHuTHOE ToJI€. 1 bubmuoreka [JOK
Bektop MarHuTHOW MHAYKIIUH. JIMHUN https://m.edso0.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OnbIT Dpcrena. BS;)HMoieﬁCTBHe 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JIaGoparopHas pabota «3yuenne 1 1 bubmmoreka [IOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
IIPOBOAHMK C ToKoM. Cumita Amnepa.
4 H12160ple[1T0pHaﬂ pabota <<I/ICCJ16)1011:aHI/I€ 1 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0c9ac0
JeUCTBUS TOCTOSIHHOIO MarHuTa Ha
pPaMKy ¢ TOKOM»
eiicTBHE MarHUTHOTO TOJIsl Ha
5 L[HBI/DKymyIOC;I 3apsHKEHHYIO YacTHILY. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
OnexrpoMarauTHas HHAyKOuUs. [ToTok
6 BEKTOpa MarHUTHON uHAYKIuu. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykun Papazes
7 JlaGopatopHnas pabota «VccnenoBanue 1 1 bubnuorexa [IOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHN) https://m.edsoo.ru/ff0cal50
NuaykTUBHOCTB. SIBIEHUE
8 camonHaykiuu. 9J1C caMOMHAYKINN. 1 bubnuorexa [IOK
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI, AIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAS TIeYb

10

11

12

O6o0maromuii ypok «MarauTHoe 1moJe.
DNEeKTPOMArHUTHAS WHIYKIIHS

KonrponsHas pabora o reme
«MarHuTHOE 1oJie. DJIeKTPOMarHuTHast
HHIYKIS

CB0OOOIHBIC MEXaHHUECKHE KOICOaHUsI.
I"apmonunyeckue kojeOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaieHue sHEprUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

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

13

14

Jlaboparopnas pabota «Mccrnenoanue
3aBUCUMOCTH TIEPHOJIAa MAJTBIX
KojeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTU U MACCHI TPy3a»

Konebarenbublit KoHTYp. CBOOOAHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJearbHOM KoJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIy MEXaHHYSCKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B HJICATLHOM KOJIe0aTeTbHOM
KOHTYpE

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

16

[IpencraBieHne o 3aTyXaroOMIHX
KosieOaHusX. BeIHYKICHHBIC
MexaHHYeCcKHe Konedanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
Koe0aHus

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

17

Ilepemennsblil Tok. CHHYCOUAAIBHBII
MepEeMEHHBIN TOK. MOITHOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JICHCTBYIOILIEE 3HAYEHNUE CHIIBI TOKA U
HaNpPsHKEHUs

Tpancdopmarop. [IponsBosacTso,

18 nepenavya u noTpedieHue dMEKTPUISCKON
SHEPTUU
Y CTpoiCTBO M MPAKTUUECKOE

19 IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA, bubmuoreka [IOK
reHeparopa IepeMeHHOro TOKa, JTMHUI https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJIOTUYECKHE PUCKU ITPU

20 MIPOU3BOJICTBE DIIEKTPOIHEPT UL
Kynberypa ucnonszoBanus
AIIEKTPOIHEPTUHU B MTOBCETHEBHOU KU3HU
MexaHuuyecKkre BOJIHBI, YCIOBHUS

21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacnpoCTpaHeHUs ¥ JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[TorepeuHble U TPOAOIBEHBIE BOTHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnunorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpPOMarHUTHBIC BOJHBI, UX CBOWCTBA

23 u CKOpIZ)CTL. [Ikana >MeKTPOMarHUTHBIX bubmmorexa [TOK
BOMIH https://m.edsoo.ru/ffOccfe0

o4 [TpuHIMITBI PaTUOCBSI3U U TEICBUICHHS.
Pa3Butne cpencts cBs3u. Pannonokarus

o5 Konrtponsnas pabdora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpocTpaHEHNE

26 CBI;Ta B Ol[HOpOI[HIz)ﬁ cf)e,ue?ToqeqHLIﬁ Eubmorexa LIOK

https://m.edsoo.ru/ff0cd350

HWCTOYHHUK cBeTa. JIyy cBeta

27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubnmnorexa [JOK

csera. [locTpoeHre n300paKeHUH B

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cc324
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
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IIJIOCKOM 3€pKaji€

[Ipenomnenue ceta. [lonHoe

bu6mmoreka [IOK

28 BHYTpEeHHEe oTpaxkeHue. [IpenenbHblii https://m.edsoo.ru/f0cd7f6
YTOJI [TOJIHOTO BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopHas paborta «3mepeHnue bubmuorexa [JOK
MOKAa3aTels IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
o | s Hoome ndpomerat .,
' ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTuH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)
Hucniepcust ceeta. CII0XKHBIA COCTaB
32 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmoaenne 1ucnepcun CBeTay
33 Wutepdepennus cera. Audpaxius bubnnorexa [HOK
csera. JludpakunonHas penérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MaCHOTI0 MPUMEHEHUS
B woxmma Hooryrans enemmamon Bubmiorera LIOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTHU
THOCHTEIILHOCTH OJTHOBPEMECHHOCTH.
37 ?aM:;HteEe B(;‘)CCMC(I){JII/I 12 c%ip:mec:ne bubmmorexa LJOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
3 aaorminn, Commacen ¢ omepriet n Bubmiorera LIOK
' https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl TIOKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnnorexka [JOK
CHEIHATbHON TeOPUH OTHOCUTEIEHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHeprus u bubnuorexa [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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HUMITYJIBC (POTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/Ie " UCCIICAOBAHUEC

bu6mmoreka [IOK

41 doroaddexra. OmbrTel A. I'. CTosieroBa https://m.edsoo.ru/ffOcffc4
| Smomderhien S B LOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
43 Hasnenue ceera. Onwitsl [1. H. bubnmoreka [JOK
JlebeneBa. XuMUUECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnuyeckue ycTpoiicTBa u
44 MIPAKTUIECKOE TPUMCHEHHE:
(dhoTo35eMeHT, (HOTOIATYMK, COTHEUHAS
Oarapesi, CBETOAHO.]
45 Pemenue 3amay mo teMe «DI€MEHTEI bu6mmoreka [IOK
KBAHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
o | o mom Towom Omene .,
’ https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6mmoreka [IOK
4t Hocrynater bopa https://m.edsoo.ru/ffOdOafa
| o momemms oo B 10K
. https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha Opyroi. Buabl ciekTpos
BonnoBrie cBorcTBa yacTull. BoJHEI 1€
49 Bbpoina. KoprnyckyisipHO-BOIHOBOM bubnnoreka [JOK
nyanu3M. CIOHTaHHOE U BEIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITyYCHUE
o | oo, Onn: B 10K
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyYCHUS
CgoiicTBa anb(a-, 6era-, ramma-
51 M3IIydeHus. BiausHue paanoakTHBHOCTH

Ha JKXUBBIC OPIraHU3MbIL
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52

53

54

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otombl. Anbha-pacnaj. DIeKTpOHHBIN
Y IO3UTPOHHBIM OeTa-pacnaj. ['amma-
U3JIy4yeHue

OHeprus cBA3M HyKJIOHOB B s/Ipe.
Snepuble peakuuu. SAaepHbIA peakTop.
[Tpo6nembl, IepCreKTUBH,
HKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

DOnemeHTapHble YacTUllbl. OTKpbITHE
o3UTpoHa. MeTo/bl HaOM01eH s U
perucTpanmy 31eMEHTApHbIX YaCTHII.
Kpyribiii cton «PyHnaMeHTalIbHbIE
B3auMoeicTBus. EAMHCTBO (u3mueckor
KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edso0.ru/ff0d1162

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

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

55

Bun 3Bé3nH0T0 Heba. Co3Be3aus, spKue
3BE3JIBI, IIJTAHETHI, MX BUTUMOC
nBrokenne. ConHeyHas cUCTeMa

56

Connue. CosHeYHast aKTUBHOCTb.
HcTtounuk 3Heprun CosHIa U 3BE€31

57

58

3BE37bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEA0BATENLHOCTH.
Bnytpennee ctpoeHue 3B€31.
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Boounu ConHua u
3BE3N

Muneunsiit [yt — Hama ["anaktuka.
ITonoxxenne n nBuxenne CosHLa B
lNamaktuke. ['amakTuky. YEpHbIE OBIPHI B
sJipax raJlakKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopusa bonbemoro B3peiBa. PenukroBoe
n3y4yeHue. MerarajiakTuka



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60
61

Hepemennsie mpo6iieMbl aCTpOHOMUHT

KonTpomnpHas padota «1meMeHTHI
aCTPOHOMHU U aCTPOPHUIUKIY

62

O6o0maromuii ypok. Pois ¢puszuku u
aCTPOHOMUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIUATTBHON 1
ITUYECKOH cdepax AesaTeIbHOCTH
YeloBeKa

63

O6o06maromuii ypok. Pois u Mmecto
(U3HUKYN B aCTPOHOMHH B COBPEMEHHOMN
HAy4YHOH KapTUHE MUPA

64

65

66

O6o6maromuii ypok. Pois ¢pusnyeckoii
TeopuH B (HOPMUPOBAHUU
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 0011IEM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHasi UHIYKIUS

67

68

PesepHbiit ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPHUU OTHOCUTEITEHOCTH
Pesepnsrii ypok. KBantoBas (usuka.
DNeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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