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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢u3uke 6a30BOT0 ypOBHsSI Ha YPOBHE CpelHEro ooOmero odpa3zoBaHHs pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHHHA K
pe3yibpTaTaM OCBOCHHMSI OCHOBHOWM oOpa3zoBarenbHOM mporpammbl, npeactaBieHHbx B GI'OC COO, a Ttaxxke ¢ yuérom denepaibHOW padoueit
pOrpaMMbl BOCITUTAHUSI U KOHIICIIIMH IPErogaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit deneparum,
peaM3yIONTNX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBIL.

Copneprkanue mporpaMMsl 10 (pU3HKe HampaBieHO Ha (OPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydatomuxcst 10—11 kimaccoB mpu
o0y4yeHMH MX (Qu3MKEe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOrO mnojaxoza. IIporpamma mo ¢u3uke COOTBETCTBYET TpeOOBAHUAM
OI'OC COO k minaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3ysbTaraM OOY4YEeHMs, a TaKKe YUHUThIBAET HEOOXOAUMOCTh
peanu3ay MeXIpPeAMETHBIX CBsI3e (U3MKH C €CTECTBEHHO-HAyYHBIMU y4eOHBIMU MpeaMeTaMu. B Hell omnpenenstorcss OCHOBHBIE 1€ U3YyYEHHS
(¢u3MKM Ha YpOBHE CpenHero oOuero oOpa3oBaHHUs, IUIAHUPYEMBbIE pE3yJbTaThl OCBOEHHUS Kypca (QHU3MKH: JUYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpamMma o (pu3uke BKIIOYAET:

IUIaHUPYEMBIC PE3YJIbTAThl OCBOCHUS KypCa (1)143141(14 Ha 0a30BOM YPOBHE, B TOM YUCJIC ITPEAMCTHBIC PC3YJIbTATHI 110 TOJaM O6y‘leHI/I5{;
COACPIKAHUC yqe6H0ro npeamMeTa «Pu3muKay 1o roaaM O6y‘IeHI/I$I.

du3nka Kak Hayka o HauboJsee oOIUX 3aKOHAX MPUPObI, BBICTYIAs B KaueCcTBE y4eOHOro MpeaAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBII BKJIal B
cucTeMy 3HaHUUH 00 okpyxkatouiemM mupe. LKoabHBIH Kypc (QU3MKH — CHCTEMOOOpa3yIOLIUH Ji €CTECTBEHHO-HAyYHBIX YYEOHBIX IpPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIeXkKaT B OCHOBE MPOLIECCOB M SBJICHUH, H3ydaeMbIX XUMHUEH, Ononoruel, puzndeckoil reorpadueil 1 acTpoOHOMHEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTHE pa3HOOOpa3HBbIX TEXHOJOTUH B cepe 3HEepPreTHkKH,
TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOJIy4YeHHsI HOBBIX MaTe€pHajoB C 33JJaHHBIMH CBOWCTBAMH U Ipyrux. M3yueHue (pu3uku BHOCUT OCHOBHOH BKJaJ B
(GbopMHpOBaHNE E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaroIIuxcsi, B (OPMUPOBAHUME YMEHUN NPUMEHATh HAy4YHBIH METOJl TO3HAHHS IpPHU
BBINOJIHEHUH UMU YY€OHBIX UCCIICIOBAHUIM.



B ocHoBy kypca ¢pu3uku a5 ypoBHS CpeqHero oo1ero oopa3oBaHusl MOJIOXKEH Pl UIeH, KOTOPbIe MOXKHO paccMaTpHUBaTh KaK MPUHIUIIBI €T0
IIOCTPOEHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU ¢ HEW Kypce SIBJISETCS JIOTMUECKH 3aBEPLIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX Pa3ZeioB (HU3UKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEll Marepuai Kypca GpU3MKU 00beIUHEH BOKPYT (pu3MUecKuX Teopuil. Beqymmm B Kypce sBisieTcs
(dbopMUpOBaHUE MTPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U MOJIE.

Hoes cymanumapusayuul. Eé peaim3anus nmpearoaracT UCIOJIb30BAHUC I'YMAHUTAPHOI'O IMOTCHIIMAIA (I)HSHHGCKOIZ HAayKH, OCMBICJICHUC CBA3U
Pa3BUTHA (1)I/I3I/IKI/I C pasBUTUCM O6HI€CTBa, a TaK’KC C MUPOBO33PCHUCCKMMHU, HPABCTBCHHBLIMHA 1 3KOJIOTHYCCKUMU HpO6H€MaMI/I.

Hoes npuknaonou nanpaenennocmu. Kypc (U3MKHM IpeanonaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peaansyercs MOCPEICTBOM BBEIICHUS SJICMEHTOB COJICPIKAHHUS, MIOCBAIMEHHBIX YKOJIOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PAa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXIeHHsS MpoOJeM palMOHaIbHOTO MPUPOJONONIB30BAHUS U IKOIOTUYECKOM
0€30I1aCHOCTH.

CrepXHEBBIMU JJIEMEHTaMH Kypca (U3WKH HAa YpOBHE CpeAaHero oOIero oOpa3oBaHUs SIBISIOTCS (uU3MUecKHe Teopuu ((PpopMUpOBaHUE
MPEJICTABICHUA O CTPYKTYpE MOCTPOCHHS (PU3NUECKON TEOPUH, POIU (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHHIX O
MPUPO/Ie, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, IJIs1 OTTMCAHUsI €CTECTBEHHO-HAYYHBIX SIBICHUW U TIPOIIECCOB).

CucTreMHO-eSTeIbHOCTHBIN MOJX0J] B Kypce (U3MKH peaiu3yercss MPeKIe BCEro 3a CUET OpraHM3allMM 3KCIEPUMEHTAIbHON NeATelbHOCTH
oOyuatomuxcs. Jns 0a30BOro ypoBHS Kypca (PM3MKH — 3TO HCIIOJIB30BAHME CHCTEMbI (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB U
n1a0opaTOpHBIX padoT, KOTOPBIE B TpOrpamMme 1o Gpu3nKe 00beJMHEHbI B OO CIIMCOK YUEHHUECKUX MPaKTHUECKUX padoT. Briaenenue B ykazaHHOM
nepeyHe J1abopaTopHbIX padOT, MPOBOAMMBIX JUIsi KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS Y4acTHHKaMH 00pa3oBaTeNIbHOTO Ipoliecca MCXONAs U3
0coOEHHOCTEeH TUIAHUPOBAaHHUS M OCHaIIeHus Kabunera ¢usuku. IIpu 3TOM obecneunBaeTcst OBjiajeHHE OOYUYAIOIIMMUCSH YMEHHSIMHU MPOBOJIUTH
KOCBEHHBIE U3MEpPEHUSs, UCCIIE0BaHNUs 3aBUCUMOCTEN (PU3NUECKUX BEIMUMH U IIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonpmoe BHnManue YACTACTCA PpEIICHUTO paC'-IéTHI)IX 1 KAa4ECTBCHHBIX 3a1a4. HpI/I 9TOM IJId paC‘-IéTHI)IX 3aaa4 IpUOPUTETOM ABJIAIOTCS 3a4a4u C
SIBHO 38.)13.HHOI7I (bH3HqCCKOﬁ MOJCJIbIO, TTO3BOJIAIOIHUE NPUMCHATL U3YUCHHBIC 3aKOHBI U 3aKOHOMCPHOCTH KaK M3 OAHOI'0 pasjecyia KypcCa, TaKk U



MHTETPUPYS 3HAHUS M3 Pa3HbIX pa3zenoB. J[Is KaueCTBEHHBIX 3aJad MPUOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBSICHEHHWE NPOTEKAHUs (PU3NYECKUX
SIBJICHUI U TIPOLIECCOB B OKPY KAIOIIEH KU3HU, TPEOyroIue BIOOpa (PU3MUECKON MOAEIH I CUTYAI[H TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu @I'OC COO k MarepualbHO-TEXHUYECKOMY OOECIICUeHUI0 yd4eOHOro mporecca 0a3oBbId YpOBEHb Kypca
GU3MKKM Ha ypOBHE cpeaHero oOmero oOpa3oBaHUs JOJDKEH HM3y4aThCsl B YCIOBHSX MPEAMETHOTO KabuHeTa (HU3UKKM WIM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTeCTBEHHO-HAy4YHOTo LuKiIa. B kabunere ¢u3uku [O0MKHO OBITH HeoOXoaumoe 1abopaTopHOE
000pyI0BaHUE [T BBIMOJHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKe YUSHHUECKHUX MPAKTHUECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JlemoHCTpanoHHOe 000pyI0BaHUE (POPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM MHUHUMAJIBHON JOCTaTOYHOCTU U OOECIEYMBACT MOCTAHOBKY
MIEPEYUCIICHHBIX B IMpOrpaMMe Mo (HU3UKE KIIOUEBBIX IEMOHCTpALMi ISl MCCIENOBAHUS U3y4aeMbIX SIBJICHUA W MPOLECCOB, AIMIUPUUYECKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JIaboparopHoe 00OpymOBaHUE JJIT YICHUUYSCKUX MPAKTHUECKUX PadOT GopMHpyeTcs B BUAC TEMATHYECKUX KOMIUICKTOB U 00ECIICUYMBACTCS B
pacu€re OJHOr0 KOMIUIEKTa Ha JIBYX OOydarommxcs. TeMaTH4ecKre KOMIUICKThI JabOpaTOPHOTO OOOPYAOBaHHS JOJKHBI OBITH MOCTPOSHBI Ha
KOMIUICKCHOM HCTIOJb30BAaHUM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX H3MEPHUTCIBHBIX CHCTEM B BHJIE HH(PPOBBIX
J1ab0paTOpHiA.

OcCHOBHBIMU HeJIAMU U3YUCHUA (1)I/IBI/IKI/I B O6IJ.I€M 06p2130BaHI/II/I SABJIAKOTCA:

(¢bopMHpOBaHME MHTEpPecCa M CTPEMJICHHUsS OOy4arolmMXcs K HayyHOMY HW3YYEHHIO HPUPOJbI, Pa3BUTHE WX HWHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BI/ITI/Ie Hpe)ICTaBJ'IeHI/Iﬁ (0] HayLIHOM METOAC IMO3HAHUA U (1)0pMI/IpOBaHI/I€ HUCCIICO0OBATCIIBCKOT'O OTHOIIICHUA K OKPY)KaIOHII/IM SIBJICHUAM,
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK Pe3y/IbTaTa U3Y4eHUsSI OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;
(dhopMHUpOBaHHE YMEHUM OOBSICHATH SBJICHUS C UCIIOIH30BAHUEM (PU3MUECKUX 3HAHUIN M HAYYHBIX JJOKA3aTeNbCTB;

(dbopMUpOBaHUE TIPENICTABICHUN O PO (PU3UKH JIJISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxkeHne ITHX 1eneil obecreunBaeTcs pelieHueM CIeAYIONMX 3a7ad B Mpoliecce U3ydeHHsl Kypca (U3MKU Ha YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHwUs:

MpUOOpETEHUE CHUCTEMBbl 3HAHUN 00 OO0mUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKIIOYAs MEXaHWUKY, MOJEKYJSpHYI0 (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3IEMEHTHI aCTPO(PU3UKY;

¢dbopmMHpoBaHHE YMEHHUH NPUMEHATh TEOPETHYECKHE 3HAHMS A OOBSCHEHUS (PU3MUECKUX SIBICHUN B MPHUPOJAE U ISl NPUHATHS NPAKTUYECKUX
pELIECHH B TIOBCEIHEBHOM KU3HU;



OCBOEHHE CIIOCOOOB PELICHUs PA3IUYHBIX 3a/a4 C SIBHO 33JaHHONW (U3UYECKOM MOJeNblo, 3a7ay, MOApa3syMEeBaIOIIUX CaMOCTOATENbHOE CO3aHUE
¢bu3nveckoil MosienH, aleKBaTHOW yCIOBUAM 33/1a4H;

[OHMMaHHe (U3NYECKUX OCHOB M INPHHLUIOB JEHCTBUS TEXHMUYECKUX YCTPOMCTB M TEXHOJOIMUYECKHX MPOLIECCOB, MX BIMSHUS HAa OKPYXKAIOIILYIO
cpeay,

OBJIaJICHUE METOAAMU CAMOCTOSITEIbHOIO IJIAHWPOBAHUS U NPOBEACHMUSA (U3NYECKUX HKCIEPUMEHTOB, aHAJIM3a W MHTEpIIpeTaluy HMHpOpMaluy,
OIIpeEIEHUs JOCTOBEPHOCTH IIOJIy4€HHOI'O PE3yJIbTaTa;

CO3/IaHHE YCIIOBHUM [UIsl pa3BUTHs YMEHHMM IIPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUYECKOM NEATENBHOCTH.

Ha u3yuenue ¢usuku (0a30BbIil ypoBEeHB) Ha YPOBHE CpeaHEro obiiero odpa3oBanus otBoautTcs 136 vacos: B 10 kimacce — 68 vacoB (2 yaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEINIO).

[Ipemuiaraemslii B mporpamme o usuke nepeyeHb JabOpaTOPHBIX U NPAKTUYECKUX PAabOT SIBJIETCSI pEKOMEHIOBAaHHBIM, YUUTENb JIeNIaeT BHIOOD
IIPOBEICHUS JIaOOPATOPHBIX padOT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yJaromuxcs.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3neu 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®dusnka — Hayka o npupoze. Hayunsle MeTOIbI TO3HAHUS OKPYKArOIIEro Mrupa. Posip skciepuMeHTa U TEOPUM B IIPOLIECCE MO3HAHUS PUPOJIBI.
DKCIepUMEHT B (hU3HKe.

MOI[CHI/IpOBaHI/IC (1)I/I3I/I‘-ICCKI/IX SIBIICHUI U MponeccoB. HaquLIe runoTe3bl. MU3NYECKHE 3aKOHBI U TCOpHUU. rpaHI/II_[BI NPpUMCHUMOCTU
@HSHH@CKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBECTCTBHA.

Ponb 1 MecTo pu3uKu B OPpMUPOBAHNUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITETbHOCTH JTIOACH.



Jlemoncmpayuu

AmHanoroBblie ¥ HIU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTtcuéra. TpaekTopusi.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTb, MIHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTE€pUAIbHOM TOYKH, MX MPOCKIHUU HA OCH CHUCTEMBI
koopauHar. ClioKeHue NepeMEeIieHU U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOJIMHEHHOE NBIKeHue. ['padiKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U TIepEeMELICHUS
MaTEepHUaIbHOU TOUKH OT BPEMEHH.

CBoboaHoe najgeHue. Y ckopeHrne cBOOOTHOTO MaieHu .

KpuBonunelinoe nBuxeHue. J[BMKEHHME MaTepUalbHOM TOUKH IO OKPYKHOCTHU C MOCTOSIHHOW MO MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
nuHeiHas ckopocth. [lepruoa n yacrora obpamienus. LleHTpocTpeMuTenbHOE YCKOpPEHHUE.

TexHU4ecKue yCTpoMCTBA U MPAKTUYECKOE TPUMEHEHUE: CITUOMETP, ABMKEHUE CHAPSIIOB, LIETTHBIE M peMEHHBIC TIEpPEIayu.
Jlemoncmpayuu

Mopaenb cucTeMbl OTCUETA, WILTIOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3pe:KEHHOM ITPOCTPAHCTRE.



Habmroienue aBxeHus Tena, OpoLeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHus CBOOOIHOTO MaeHHUSL.

HanpaBiieHue ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXIY MyTAMH, NPOWJIEHHBIMM TEJIOM 3a II0CJEl0BaTeIbHbIE paBHbIE IPOMEXKYTKM BpPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH)KEHUU C Ha4aJIbHOM CKOPOCTbHIO, PAaBHOM HYIIIO.

N3yuenne nBuKeHNs MApPUKa B BI3KOU KUJIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunaiun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. MIHEpUManibHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepnosunuu cwil. Bropoit 3akoH HeroroHa 11 martepuanbHOM Toukd. Tperuit 3akoH HbproToHa i
MaTepHUabHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

TpeHI/IC. Bungsr TPCHUMA (HOKOH, CKOJIBXXCHUA, Ka‘-ICHI/IH). Cuna TPCHUH. CyXOC TPCHUC. Cuna TPCHUSA CKOJIB’)KCHHA W CUJIa TPCHHA ITIOKOS.
KO3(I)(I)I/II_II/IGHT TPCHUA. Cuna COIIPOTUBJICHHSA ITPU ABUXKCHUH TCJIa B JKUJIKOCTU UJIHU ra3e.

HOCTyTIaTC.HBHOG 1 BpalllaTCJIIbHOC ABHUIKCHUC a0COJIFOTHO TBépI[OFO TCIa.



MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: TOAILUITHUKY, IBU)KEHUE HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOJIbEME U AJCHUH.

CpaBHeHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Nzydenne nBuxenust Opycka 1o HaKJIOHHOH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pa3lie, OT ux JeopMaluu.
HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonnt COXPAHEeRUA 6 MEXAHUKE



I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTEMBI MaTCpHAJIbHBIX TOYCK. HMHYJ'IBC CUJIBI U M3MCHCHHUEC HMIIYJIbCa TCJIa. 3aKoH COXpaHCHUA
HUMITYyJIbCA. PeakTuBHOC IBMXKEHHE.

PaGora cuibl. MOLIHOCTD CHJIBI.
Kunernueckas sHEprusi MaTepUalbHOM Touku. Teopema 06 H3MECHEHUH KHHETHYECKON SHEPTHH.

[TorennmanpHast sHeprus. [loreHanbHas Y3HEpPTUs ynpyro aeGopMUpOBaHHON MPYXHUHBL. [[0TeHIIMANBHAS SHEPTHs Tella BOJIM3H MTOBEPXHOCTH
3emMin.

HOTGHIII/I&JIBHI:IG 1 HCIIOTCHIIMAJIbHBIC CUJIbI. CBs3b pa6OTI>I HCIMOTCHIHMAJIBbHBIX CHJI C U'BMCHCHHEM MEXaHUYECKOM OHCPIUr CUCTEMBI TECJI. 3aKkoH
COXpPaHCHUA MEXaHUYECKOM OHCPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBHIKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXXEHUE.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tejla Ha MPUMeEpPe PACTSKEHHUS] pE3MHOBOTO JKI'yTa.



Pasznea 3. Mosekyasipaasi Gu3MKa U1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKCHHSI MOJIEKYJISIPHO-KHHETHYECKON TEOPUH U UX OMBITHOE OO0OCHOBaHUWE. bpoyHOoBckoe nBmwkenue. uddysus. Xapakrep
JIBUKEHUSI U B3aMMOJICHCTBHS YacTHI] BellecTBa. MoJeNid CTPOSHHS ra30B, )KUJIKOCTEH U TBEPIBIX TNl U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pasmepsl mosiekyi. KonnuectBo Bemectsa. [locTtositnnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETUYECKOW TEOpUHU HAEaIbHOro ra3za. AOCONIOTHAsE TeMIlepaTypa Kak Mepa
CpeaHE KMHETHYECKOM SHEPruu TEIUIOBOrO JABMXKEHMS 4vacTul rasza. [llkana temmneparyp KenbBuna. ['a3oBbie 3aKoHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon JlampToHa. HM3ompouecchl B HAeaIbHOM Tra3e € TMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpencTaBieHHe
M30TIPOLIECCOB: U30TEpPMa, N30X0pa, n300apa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BELIeCTBa, (hoTorpaduu MOJIEKys OPraHUYECKUX COEAUHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OmnbITHI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS MJI€AIBHOTO r'a3a, H30IPOLIECCHI.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, TAaBJICHUS U TEMIEPaTyphl BO3/lyXa B HEll.
HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPAMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanaamMuveckas cucteMa. BHYyTpeHHSIS1 SHEPTUST TEPMOIMHAMUYECKON CHCTEMBI U CIIOCOOBI €€ n3MeHeHus. KommiecTBo TemioTsl u padora.
BryTpeHnHss 3HEprus 0JHOATOMHOTIO MJEaNIbHOIO ra3a. Buasl Termionepenadu: TEIIONPOBOAHOCTb, KOHBEKIUS, H3IIyUeHHUE. Y eNbHas TEINIOEMKOCTh
BeniecTBa. KoanuecTBo TEIIOTH pHU TEILIONEpeaye.

[TonsitTne 00 agmabatHOoM mpomecce. [lepBriii 3akoH TepMoaMHaMuKH. [IpuMeHeHHe MepBOro 3aKOHAa TEPMOAMHAMHMKUA K H30IPOIIECCAM.
I'paduueckas nHTEpIIpeTais paboTHI rasa.

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

TennoBele Mammubl. [IpuHIMNBL AeiicTBUs TemaoBbIX MaminH. [IpeoOpazoBaHus sHepruu B TeIUIoBbIX MammHax. KoadduuumeHnt noneznoro
neiictBus TernoBoi MamuHbl. [ukin KapHo u ero ko3 guirienT none3Horo AecTBus. K0J0rndeckue npoOaemMbl TEIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHNE: ABUTaTelb BHYTPEHHETO CrOpaHusl, OBITOBOM XOJIOIMIbHHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEpruu Tejla MPHU COBEPIICHUH pabOThl: BbUIET MPOOKM M3 OYTHUIKM HOJ AEHCTBHEM C)KAaTOro BO3/AYyXa, HarpeBaHUE
a¢upa B JaTyHHOU TpyOKe MyTEM TpeHHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.
OneIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Dazosvie nepexoosl

[TapoobpazoBanue u KoHAeHcanus. Mcnapenue u kuneHue. AOCOTIOTHAS U OTHOCHTENbHAS BIXHOCTh BO3AyXa. HackIeHHBIN map. Y aenbHas
TeII0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JaBJICHHUS.

Teépmoe teno. Kpucramnuueckne u amopgHbie Tena. AHU30TPOIUS CBONCTB KpUCTALUIOB. JKuakue kpuctawibl. COBpeMEHHBIE MaTepHabl.
[InaBnenue u KpuctaumM3anus. Y aelnbHas TerioTa miasienus. CyonuMmanus.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U HNPAKTHYCCKOC NPHUMCHCHHUC: TUTPOMCTP U IMCHUXPOMCTP, KAJIOPUMCETP, TCXHOJIOTHU IOJYYCHHS COBPECMCHHBIX
MaTrepurajIoB, B TOM YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1ApPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmronenne narpeBaHus ¥ TUTaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMoHCTpanusi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

I/I3MCpCHI/IC OTHOCHUTEIBbHOHN BIAKHOCTHU BO3yXa.



Paznen 4. DaekTpoanHaMuKa

Tema 1. Inexmpocmamuka

3HeKTpI/IBaHI/IH TCII. 9J'ICKTpI/I‘IeCKI/II7I 3aps. I[Ba BHUAa JJICKTPUUYCCKUX 3aps10B. HpOBOI[HI/IKI/I, AUDJICKTPUKHU MU IOJYIIPOBOAHHUKH. 3aKoH
COXPAHCHUA SJICKTPHUICCKOI'o 3apsaa.

B3aumopeiictBue 3apsanoB. 3akon Kymona. ToueuHbll 3EKTpUUECKUN 3apsi. IDieKTpudeckoe mnoje. Hanpsok€HHOCTD 3IEKTPUUYECKOTO TOJIA.
[IpuHIUI CyneprIO3UIUK SJIEKTPUUECKUX Tosiel. JIMHUN HanpsSKEHHOCTH 2JIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratrueckoro mois. Ilorenuman. PazHocTs moteHnmanoB. [IpOBOAHMKH W AMAJICKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
JysnexTpudeckas MPOHUIIAEMOCTb.

9HeKTpOéMKOCTB. KOHI[CHC&TOp. 9J'ICKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOPA. 3Hepr1/151 3apsKCHHOI'O0 KOHACHCATOpA.

TexHnueckue ycTpoHCTBa M IHPAKTUYECKOE MPUMEHEHHME: DJIEKTPOCKOI, JJIEKTPOMETP, DJJIEKTPOCTAaTHYECKas 3aliuTa, 3a3eMIICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyHHbIH IPUHTED.

Jlemoncmpayuu

YCTpolCTBO ¥ IPUHIMIT AEUCTBUS AJIEKTPOMETPA.
B3anmoneicTere HadIEKTPU30BAHHBIX TEJ.
DIIEKTPUYECKOE TMOJIE 3apsKEHHBIX TEI.
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE.

DNeKTpOoCTaTUYECKas 3aIlHUTa.



JIMDIIEKTPUKHU B 3J1EKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD MEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAH MUIACTHH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUUECKONU TPOHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3MepeHne 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DIEeKTpUYECKHUI TOK. Y CI0BUS CYILIECTBOBAHUS 3JIEKTpUuecKoro Toka. Mlcrounuku toka. Cuiia Toka. [1ocTosiHHBIHM TOK.

Hanpsixenue. 3akon Oma aJid yyacTka Henu.

QHGKTpI/I‘IeCKOC COIMPOTHUBJICHUC. Y nenpHOE COIMPOTUBJIICHUEC BCIICCTBA. HOCJ’IGJIOB&TGHI)HOG, napajjiCJIbHOC, CMCHIAHHOC COCIUHCHUEC
IMPOBOAHUKOB.

Pabora QJICKTPHUYICECKOI'O TOKA. 3akoH I[)KOYJI}I—HGHLIB.. MoHoCTh QJICKTPUYICCKOT'O TOKA.

QHGKTpOI[BI/I)KYH_IaSI CHJIa U BHYTPCHHEC COIIPOTUBJICHUC HCTOYHHUKA TOKA. 3akon Oma JIJIS TTIOJTHOM (3aMKHYTOﬁ) BHCKTqueCKOﬁ OCIIN. KOpOTKOC
3aMbIKaHHUC.

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemIiepaTypsl. CBEpXIPOBOIUMOCTbD.
DneKTpuuecKnuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoHuku. CoOCTBEHHAs U TPUMECHAst TPOBOIMMOCTH MOITYNPOBOAHUKOB. CBoiicTBa p—N-nepexoxaa. I1oaynpoBoJHUKOBBIE TPHOOPHI.
DNeKTpUUECKU TOK B pacTBOpPAX M paciilaBax 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAS JUCCOLUALUS. DIEKTPOIIN3.

DnexTpuueckuil ToK B razax. CaMoCTOSTENbHBIN U HecCaMOCTOSTeNbHbIN pa3psa. Monuus. [lna3ma.



TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, IEKTPOHArpeBaTeIbHble IPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKyyMHBIH AWON, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYINPOBOAHUKOBBIA HOJ,
rajlbBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKCHMS.

3aBUCUMOCTD COIIPOTUBIIEHUS [IWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIA I OTIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsimoe n3MepeHue IeKTpOABIKYIIEH cribl. KOpoTKOe 3aMbIKaHHE IaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBHCUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyeHne cMEaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue >IeKTpoABUKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MexnpeamMeTrHblie CBS3H



N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocCylecTBIsSeTCS ¢ YYETOM COJIEP’KaTEIbHBIX MEKIIPEJAMETHBIX CBA3EH ¢ Kypcamu
MaTEMaTHKH, OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHamusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAyYHOIO IO3HAHUWS: SBJICHUE, HAy4yHBIH (akT, Tumoresa, (u3nveckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOJII0JEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHNe CUCTEMBbl YpaBHEHMI, JUHEWHass (yHKOMA, mapabona, rumepoona, ux rpauku ¥ CBOHCTBA, TPUTOHOMETPHUUECKUE
(GYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMHU Ha OCH KOOPJAWHAT, CIOKEHHUE

BEKTOPOB.

buonocus: MeXxaHHYECKOE BMKCHHUE B )KHBOU MpUpojie, MU dy3us, 0CMOC, TEINIOOOMEH KUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEIavyH, TEIIIOBOE
paBHOBECHE), DIIEKTPUUECKHE SABICHUS B )KHUBOW MIPUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJISIpHAA MacCa, TCIJIOBBIC CBOMCTBaA TBépI[LIX TCII,
)KI/I,Z[KOCTeﬁ H Ira30B, SJICKTPUYCCKUC CBOMCTBA MCTAJJIOB, 3JICKTPOJIUTHYCCKAA JUCCOLNUAIlMA, I'aJIbBAHUKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.
Texnonoeus: ipeoOpa3oBaHue JIBUKEHUH C HUCIOJIB30BAaHUEM MEXaHU3MOB, YUYET TPEHHsI B TEXHHMKE, HMOJIIMIHHMKH, HCIOJIb30BaHHE 3aKOHA
COXpaHEHHs UMIyJbca B TEXHHUKE (pakeTa, BOJOMET U JIpyrHe), JBUraTellb BHYTPEHHETrO CropaHus, rapoBas TypOMHA, OBITOBOM XOJIOAMJIBHUK,

KOHJIULIUOHEP, TEXHOJOTUU MOJIYYEHHS] COBPEMEHHBIX MAaTEpPUAIOB, B TOM YKCII€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs 3AIUTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHaMuKa



Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

IlocTossTHHEIE MarHUTHI. B3aHMOHeﬁCTBHC IMOCTOSSHHBIX MarHUTOB. MaruuTHOE II0JIE. BeKTOp MarHUTHOM HHAYKIOUU. HpI/IHHI/IH Cynepro3nuun
MarHMTHBIX oJIeH. JIMHMM MarHUTHOM HHAYKIOUU. KapTI/IHa JIMHUH MarHuTHOH HHAYKOWUU I10JIA ITOCTOAHHBIX MAariHuTOB.

MarnuTHoe 1noje NpOBOJAHMKA ¢ TOKOoM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO NOJS UIMHHOIO IPSIMOTO IIPOBOJHHMKA U 3aMKHYTOI'O
KOJIbLIEBOT'O ITPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBre IpoBOJAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.
Cuna Jlopenua, e€ Monynb 1 HanpasiieHUE. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuisl JlopeHua.

SIBneHue 31EKTPOMarHuTHOM MHAYKIMU. II0TOK BEKTOpa MAarHUTHON MHAYKIMH. DJIEKTPOJBHKYILAS CUJIA MHIYKIUH. 3aKOH 3JIE€KTPOMarHuTHON
nHaykunu Gapanes.

BI/IXpeBOC SJICKTPHUYCCKOC I10JIC. BJIGKTPOI[BI/DKYHIEUI CHJIa MHAYKOWH B IMIPOBOAHUKE, ABIKYIIECMCA IMMOCTYIIATCIIBHO B OAHOPOJHOM MAarHMTHOM
IT0JIC.

IIpasuio JleHua.

NHaykTUBHOCTE. SIBIEHNE CAaMOMHIYKIIMU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnugeckue YCTPOf/'ICTBa U MPAKTHUYCCKOC TMPHUMCHCHUC. TIOCTOAHHBIC MArHUTBI, JJICKTPOMATHUTLHI, JJICKTPOABHUIATCIIb, YCKOPUTCIN
QJICMCHTAPHBIX YaCTUI[, MHAYKIIHUOHHAA ICYb.

Jlemoncmpayuu

OmnsIT Dpcrena.



OTKJIOHEHUE AIIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTB JIEKTPOJABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue nencTBus MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnegoBaHue sABICHUS 3J'IeKTp0Mal"HI/ITHOI71 HHAYKIHU.

Pa3pea 5. Kojie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaedoanus



KonebarenbHas cucrema. CBoOOJHBIE MEXaHUUYeCcKHe KonebaHus. I'apmonnueckue konebanus. [lepuon, yacrora, ammutyzaa u ¢aza kojaedaHuil.
[TpyXxuHHBIH MasTHUK. MareMaTHYecKHil MasTHUK. YpaBHEHHE TapMOHMYECKHX KoseOanuid. [IpeBpamieHne »HEPrUU NpPHU TaPMOHHYECKHX
KOJIEOAHUSX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KoOJI€OAaHUS B UACATBHOM KOJIeOaTENIbHOM KOHType. AHAJOTHS MEXAY
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU Konebanusimu. @opmyina Tomcona. 3aKoH cOXpaHEHUS! JHEPTUH B UCAIbHOM K0JieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaroImuxX KoJjieOaHUsX. BBIHYXICHHbIE MeEXaHHUUECKUE KoJieOaHus. Pe3oHaHc. BBIHYKICHHBIC 3JCKTPOMArHUTHBIC
KoyeOaHusl.

[lepemennsblit Tok. CHHYCOUJANbHbBIN NTE€PEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOr0 TOKA. AMIIIUTYAHOE U AEUCTBYIOIIEE 3HAUYEHUE CHIIbI TOKA U
HaIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBO, mepenaya ©u  HOTPEONCHUE AIEKTPUUYECKOW DSHEPrUU. OKOJIOTUYECKHME PHUCKU TMPU  MPOU3BOJCTBE
anekTposHeprun. KynbTypa ucnoip30BaHus AJIEKTPOIHEPTUU B TTOBCEITHEBHOM JKU3HH.

TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHUE: MIEKTPUIECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ad.
Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koje0aTeaIbHON CUCTeMBI (MTPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Hab6mronenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS. OT BPEMEHH ) JJIS 3JICKTPOMArHUTHBIX KOJIeOaHHH.

Pe3onanc IIpH MOCJICA0BATCIIBHOM COCAMHCHUHU PE3UCTOPA, KATYIIKN HHAYKTUBHOCTHU U KOHACHCATOPA.



Mopeinb TuHUN 3IEKTPOoIIepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHMIA Ipy3a HAa HUTH OT JUTMHBI HUTU U MacChl TPpy3a.
HccenenoBanue nepeMeHHOr0 TOKa B LS U3 MIOCJIEI0BATEIbHO COCIMHEHHBIX KOHAEHCATOPA, KATYIIKN U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHn4eckue BOJIHBIL, yCIOBHs pacripoctpaneHus. [leproa. CkopocTs pacpocTpaHeHus U JUIMHA BOJIHBL. [lonepeyHble U Mpo10IbHbIE BOJIHBL.
WuTepdepennys u audpaxus MEXaHHIECKUX BOJTH.

3ByK. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIyU4€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuentauust BektopoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH: OTpaXEHHE, MpEeIOMIIEHHE, Moysipu3anus, Audpakuus, nareppepernus. CKopocTh 3J€KTPOMAarHUTHBIX
BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBs3U U TeNEeBUACHUS. Pagronokanus.

9HeKTpOMaFHI/ITH06 3arpsA3HCHHUC Oprn(anmeﬁ Cpcabl.

TexHnueckue ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEJULMHE,
panap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu
OO6pazoBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Koneb6mromnieecs Teno kak HICTOYHUK 3BYKA.



Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpakiuid MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumoienne cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnemoBanue CBOMCTB JIGKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MPEIOMIICHHE, TTOJIIpU3alus, nudpakuus, nHTephepeHITHSL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamonuHeliHoe pacipocTpaHeHHe cBeTa B 0OJTHOPOIHOM cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.
OTtpaxkeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3o0paskeHuit B IIIOCKOM 3epKalie.

IIpenomnenue cBera. 3aKOHBI MPEIOMIIEHUSI CBeTa. AOCONIOTHBIN MoKas3arenb npeinoMieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
YT'OJI IOJIHOTO BHYTPEHHETO OTPAXKECHMUS.

Hucniepcus ceera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

CO6I/IpaIOI_I_[I/Ie " pacCCHUBAIONUINC JINH3BI. Tonkas nuH3a. (DOKYCHOG PacCTOAHUEC U OIITUYCCKas CuJia TOHKOH JIMH3BI. HOCTpOCHI/Ie H306pa)I(CHI/II>'I B
CO6I/IpaI-0H_II/IX " paCCCUBAOIHNX JIMH3aX. (DOpMyJ'Ia TOHKOH JIMH3HI. yBeJ’II/I‘leHI/Ie, JIaBae€MO€ JIHUH301M.

Hpenenbl MNPUMCHUMOCTU FCOMeTpH‘{eCKOﬁ OIITUKH.

BonnoBast onrtuka. HWuHtepdepenuus cBera. KorepeHTHble MCTOYHHMKH. YCIOBHUS HaONIOJEHMS MAaKCUMyMOB M MHHHMYMOB B
MHTEp(PEPEHITNOHHOM KapTHHE OT JABYX CHH(Aa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus csera. JudpakuuonHas pemeérka. YciaoBHe HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IMPHU MaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.



TexHuueckue ycTpoiicTBa M IPAaKTUYECKOE IPUMEHEHHE: OYKH, Jymna, QoToanmnapaT, HNPOEKIMOHHBIN amnmapar, MHKpPOCKOI, TeJIECKOIl,
BOJIOKOHHAS! ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, MOJIIPOUL.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaKeHUE U IpeaoMieHre ceeta. OnTuueckue mpruoopshl.
[TonHoe BHYTpeHHEE oTpakeHue. MoJiesb CBETOBO/IA.
HccnenoBanme cBOWCTB N300paKeHHI B TUH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

HaGimronenne naTepdepeHIm cBeTa.

HaGmonenue nudpakmnuu ceera.

Habmonenue aucnepcun cBera.

[TonydeHue cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIINMOHHON PEHIETKY.
HaGumrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
N3mepenue mokaszaresns nIpeoMIIeHUS CTEeKIIa.
HccnenoBanmne cBOWCTB N300paKeHH B THH3AX.

Ha6J'IIO,Z[CHI/IC AUCTICPCUHU CBECTA.



Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

FpaHI/IHH IIPUMEHUMOCTHU KJIACCUYECKOM MEXaHHKH. HOCTy.]'IaTBI CIIeMaJIbHOM TEOpHUU OTHOCHUTCIIBHOCTHU: MHBAPHAHTHOCTE MOAYJIA CKOPOCTH

CBETa B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U COKPALIEHUE JUIUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b MaccChl ¢ BHCpFHeﬁ 1 UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ YaCTHUIbI. 9Hepr1/151 IIOKOA.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemernmol K6arnmogoii onmuKu
®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTONW. DHEPrus U UMMYJIbC POTOHA.

OtkpeiTHe U uccienoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl goToddpdexra. YpaBHeHue DifHmrelHa 11d GoTtorddexTa.

«Kpacnas rpanuna» potosddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHNYECKOE NENCTBUE CBETA.

Texuuueckue YCTPOﬁCTBa 1 NPAKTUYICCKOC MPUMCHCHUC! (I)OTO3JI€MCHT, (I)OTO)I&T‘-II/IK, COJIHCYHas 6aTape$1, CBETOJHO/I.

Jlemoncmpayuu



®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodhdeKTa.
Cseroauos.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuro o -yactui. [lnanerapuas monens aroma. Iloctynater bopa. Usnydenue u
ToTJIonIeHNe (POTOHOB TIPH MEPEX0JIe aTOMA C OJTHOTO YPOBHS dHEPTUH HA Apyroi. Buasl criekTpoB. CIIEKTp yPOBHEH SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ge bpoins. KoprycKyispHO-BOJHOBOW 1yanu3Mm.

CroHTaHHOE U BBIHYXKJEHHOE U3TyYeHHE.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: CIIEKTPAbHBIN aHANINU3 (CIIEKTPOCKOIT), Ta3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenne JIMHBI BOJTHBI Jlazepa.

HalGmronenne nuHeRvYaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.



Tema 3. Amomnoe a0po

9KCHepI/IMeHTBI, JO0Ka3bIBAONIUE CJIOKHOCTL CTPOCHUA AApa. OTKpLITI/Ie PadnO0aKTHBHOCTH. OnBITH Pe3ep(bopzla II0 OIIPEACICHUIO COCTaBa
pPaaOaKTUBHOI'O U3JTYyYCHHU. CsoiicTBa am,(ba-, 66Ta', ramMmma-us3JIydCHUs. Bmusane pPaaOaKTUBHOCTH HA JXKUBBIC OPraHU3MBbI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas Mmoiens sapa ['eitzenbepra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTorsbl.
Anbda-pacnan. DneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-uzinydyeHue. 3aKoH paJuoaKTUBHOTO paclajia.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakunu. Jlenenre u CUHTES SI€Ep.

SAnepuslii peaktop. Tepmosaepublii cunres. [IpobieMbl 1 epCHeKTUBBI A1EPHON IHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI SIAEPHOM SHEPTEeTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHnaMeHTaIbHbIE B3aUMOAECHCTBUSA. EAMHCTBO (hpM3NYECKON KapTHHBI MHpAa.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omoa.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).



Pa3znea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Dransl pa3BUTUs acTpoHoMuu. [IpukitagHoe U MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Comnnne. Conmneynasi akTuBHOCTh. Mctrounuk 3neprun CoisiHia U 3BE3. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CreKTpaabHbII
KJIaCC — CBETHMOCTB». 3BE3/bI TJIABHOW MOCIEAOBATEIIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHMOCTBY» ISl 3BE3]l TJIABHOM IOCIEIOBATEIHHOCTH.

BHYTpeHHee CTPOCHUC 3BE3/I. COBpeMeHHbIC NpeaACTaBJICHUA O IIPOUCXOKACHUU W SBOJIOINH COJ'IHI_Ia U 3BE3 1. OTamnel KU3HU 3BE3/I.

Mneunsiii ITyte — Hama 'anaktuka. [lonoxxenune m npmxenue ConHua B 'anaktuke. Tumnbl ranaktuk. Papuoranaktuku u kBaszapbsl. U€pHble
JBIPBI B SIAPAX TalaKkTHK.

Bcenennas. Pacnmpenne Beenennoit. 3akon Xa66ua. Paszoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe nznydenue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Ha6J’II-O,Z[eHI/ISI HCBOOPY)KéHHBIM Tj1a3oM C UCIIOJIb30BAHHUEM KOMIIBHOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ JJIs1 ONPCACIICHUSA TTOJIOKCHUS HeOECHBIX 00BEKTOB HA
KOHKPCETHYIO JaTy: OCHOBHBIC CO3BC3 U CeBepHoro nojrymapusa u apKue 3BE3BI.

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.
O0o0maroniee NnoBTOpPeHUE
Ponb Qu3uku U acTpOHOMHUU B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMATLHON U dTUYECKOU chepax MesTeIbHOCTH YelOBEKa, POJb U MECTO

(GU3MKN U aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHHE MUPA, POjib (PU3NUECKOH Teopruu B (OPMUPOBAHUH MPEACTABICHUN 0 PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NUECKON KapTHUHBI MUpa B OOLIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUN O IPUPO/IE.



MesknpeamMeTHble CBSI3H

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 Kjacce OCylIeCTBISIETCS ¢ YYETOM COJIEPKaTEIbHBIX MEXKIIPEJIMETHBIX CBA3EH C Kypcamu
MaTEeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

MeofcnpedMemele noHnamusd, CBA3aHHBIC C HU3YYCHHEM MCETOJOB HAYYHOI'O IIO3HAHUA: SBJICHHUC, Hay‘lHBIfI (baKT, TUII0TE3Aa, (bl/ISI/ILIeCKaH
BCJIMYHHA, 3aKOH, TCOPUS, Ha6JIIOI[eHI/Ie, 9KCIICPUMCHT, MOACIIUPOBAHNUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxka: peIICHUEC CHCTCMbI ypaBHeHI/H\/JI, TPUTOHOMETPHUICCKUC (1)yHKIII/II/II CHUHYC, KOCHUHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC
TPUTOHOMCETPHYCCKOC TOXACCTBO, BCKTOPbBI M HX IIPOCKIOHWHM Ha OCH KOOPAWHAT, CJIOKCHHC BCKTOPOB, IMPOMU3BOJAHBIC 3JICMCHTAPHBIX Q)YHKHI/II‘/’I,

MPU3HAKH MTOI00MS TPEYTOJILHUKOB, OTPEACTICHNE TUIOIIAAN TUIOCKUX GUTYp U 00bEMa Tel.

buonocus: snexTpruyeckue siBIEHUS B )KUBOW MPUPOJE, KojeOaTelbHbIE IBUKEHUS B KUBOM MPUPOJE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJIE,
JENCTBHE paalliy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOCGHHE aTOMOB W MOJIEKYJ, KPUCTANIMYECKasl CTPYKTypa TBEPABIX TEJN, MEXAHH3MbI OOpa30BaHUS KPHUCTALUTHYCCKOW PEMIETKH,
CHEKTPATbHBIN aHATN3.

I'eozpaghus: MmarHUTHBIE MOJIIOCA 3€MITH, 3aJI€)KU MarHUTHBIX Py, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MIPECKa3aHNe 3eMIIETPSICEHUH.

Texnonoeus: TMHUN QJICKTponepeaayd, I'C€HEPATOpP IHICPEMCHHOI'0 TOK4, 3JICKTPOABUIATCIIb, HWHAYKIMOHHAA TII€4Yb, paaap, pa,[[I/IOHpI/IéMHI/IK,
TCJICBU30P, AHTCHHA, Teﬂeq)OH, CBq-neqL, HpOCKI_II/IOHHHﬁ alrrapar, BOJIOKOHHAad OIITUKA, COJIHCUHAas 6aTape;1.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenune yueOHoro npenmera «dusnka» Ha ypoBHE CpenHero oomero oopa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOECIIEUUTH JOCTHIKEHUE
CIIEYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.



JIMYHOCTHBIE PE3YJIBTATDBI

JIMyHOCTHBIE pe3ylbTaThl OCBOCHHA Yy4yeOHOro mpeamera «PH3MKa» JOIDKHBI OTpa)XkaTb TOTOBHOCTh M CIIOCOOHOCTh OOyYaromIuXcCs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UILIMEH JTUUYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOCXKICHH i,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCUICKOr0o OOLIECTBa, pACIIMPEHUE MXU3HEHHOIO OIbITa M OIbITa JEATEIbHOCTU B Ipoliecce
peanu3alnuy OCHOBHBIX HAIllPaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00YUYAIOLIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUNCKOro OOIIeCTBa;

IMPUHATHEC TPAAUIUOHHBIX O6III€‘-I€JIOB€‘~I€CKI/IX TYMaHHUCTUYCCKUX U JCMOKPATUUCCKUX IICHHOCTef/'I;

TOTOBHOCTb BCCTH COBMCCTHYIO ACATCIIBHOCTHL B HMHTEPCCAX TI'PAXKIAHCKOTO O6HI€CTBa, y4acTBOBAaTh B CaMOYIpPaBJICHUN B O6pa3OBaTeJ'II>HOI71
OpraHu3anuvu,

YMEHHUE B3aMMOEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSMU U Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;
3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUSI:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STUICCKOTO IMOBCACHUA



CIOCOOHOCTD OIICHUBATh CUTYallMIO U IIPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOpPaJIbHO-HPABCTBECHHBIC HOPMbI U HIEHHOCTH, B TOM
YHUCJIC B ACATCIBHOCTHU y‘-IéHOFO;

OCO3HAHWE JIMYHOTO BKJIAa B MIOCTPOCHHUE YCTOMYHUBOTO OYAyIIEro;

4)3¢TeTHYECKOr0 BOCIIHUTAHUS

HCTETUYECKOE OTHOICHUE K MUPY, BKJIIOYAs CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (PU3HIECKON HAYKE;
5) Tpy10BOro BOCHMTAHUS:

MHTEpPEC K Pa3NIUYHBIM cdepaM MpodecCHOHATBHON NEeSITETbHOCTH, B TOM YHCJE CBS3aHHBIM C (DM3MKOH M TEXHUKOHW, YMEHHE COBEpIIATh
OCO3HaHHBIHM BBIOOP OyayiIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTb K 00pPa30BaHUIO U caMO0Opa30BaHUIO B 001aCTH (PU3MKH HA MPOTSKEHUN BCEH KU3HM;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYpPbI, 0OCO3HAHHUE II100aJIbHOTO XapakTepa HKOJIOTHYECKUX MPoOem;

IUIAaHUPOBAHME U OCYIIECTBIIEHUE IEUCTBUI B OKPY)KalOIIEeH cpesie Ha OCHOBE 3HAHUS 11eJIel YCTOMYMBOTO pa3BUTHS YEIOBEUYECTBA;
paciiipeHue OnbITa AeSITEIbHOCTH HKOJIOTMYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKeE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUC INCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B MPOLECCC U3YUCHUS (I)I/ISI/IKI/I OCYHICCTBIIATL MPOCKTHYHO U HUCCICAOBATCIILCKYIO
ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.



METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jlornueckue AeicTBUA:
CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEIENATh UEIH IEATeIbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS;
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPCUUA B PACCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX SABJICHUAX,
pa3pabarbIBaTh IUIaH PEHICHHS MPOOIEMBI C YIETOM aHAN3a UMEIONINXCS MAaTEepUAIbHBIX M HEMaTEPHATBHBIX PECYpPCOB;
BHOCHTBH KOPPEKTHUBBI B ACATCIbHOCTL, OLICHUBATHL COOTBCTCTBUEC PE3YJILTATOB LEIAM, OLICHUBATL PUCKU HOCJ'IG)ICTBI/II\/'I ACATCIBbHOCTH,
KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

basoBble ucciienoBare/ibCKie 1eHCTBUA:
BJIAACTH Hay‘IHOfI TepMI/IHOHOFI/Ieﬁ, KIJIDYCBBIMHU ITOHATHUAMU U MECTOJaMU (1)I/ISPI‘-IGCKOI>'I HAYKH,

BIIQJIETh HABBIKAMHU Yy4€OHO-HCCIICIOBATEILCKOM M TPOEKTHON JEATETbHOCTH B 005acTh (U3WKH, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHHs 3a/1a4 (PUZUUYECKOTO COACPKAHMS, IPUMEHEHHUIO PA3TUYHBIX METOIOB TTO3HAHMUS;

BJIAZICTh BUAAMU JCATCIBHOCTU IIO MOJYYCHHUIO HOBOI'O 3HAHUA, €0 UHTCPIIPCTALIUH, npeoGpa3OBaHmo U IPUMCHCHUIO B Pa3JIMYHBIX y‘-IC6HLIX
CUTYyalludX, B TOM YHCJIC IIPU CO3JJaHUHN y‘IC6HBIX IMPOCKTOB B obiactu (I)I/I3I/IKI/I;



BBISIBJIAT NIPUYMHHO-CIICICTBEHHbIE CBSI3M M aKTYaJM3MpOBaTh 3a/ady, BbIIBUIAaTh TUIOTE3y €€ PpELICHUs, HAaXOAUTb apryMEHThl JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMN, 3a1aBaTh apaMETPbl U KPUTEPUU PELLICHUS;

AHAJIIM3UPOBATDH MOJYUCHHBIC B XOAC PCUICHUA 3aa4n pC3yJIbTaTbl, KDUTHUYCCKNU OLCHUBATH X NOCTOBCPHOCTH, IPOrHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIOBUSX,

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIE 3374l B 00Pa30BATEIBHON JIEATEIILHOCTH, B TOM YUCIIC TIPH U3yYCHUH (DU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMCTb IIEPCHOCUTH 3HAHUA 11O (1)I/I3I/IKC B ITPAKTUYCCKYIO O6J18,CTI) KUBHECACATCIIBHOCTHU,
yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;
BBIIBUTATh HOBBIE HJI€HU, MPe/IaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.
Pa6ora ¢ undopmanmeii:

BJIAZICTh HABBIKAMU IMOJIYUCHU A I/IH(l)OpMaHI/II/I (1)I/ISI/I‘~IGCKOFO COACPpIKaHUA N3 UCTOUYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATHL ITOUCK,
AHAJIN3, CUCTCMATHU3allUI0 U UHTCPIPLCTALIUIO I/IH(I)OpMaI_[I/II/I Pa3JIMYHBIX BUJOB U (I)OpM MMPEACTaBJIICHU,

OICHUBATHL JOCTOBCPHOCTDH I/IH(I)OpMaI_[I/II/I;
HCIIOJIB30BAaTh CpCACTBa I/IH(bOpMaIII/IOHHI)IX U KOMMYHHKaAlITMOHHBIX TEXHOJIOTHIL B PECIICHMU KOTHUTHWBHBLIX, KOMMYHHUKATHBHBIX U
OpraHru3allMOHHBIX 3aJiaq C CO6.HIO,Z[CHI/IGM TpC6OBaHI/Iﬁ SPTOHOMHKH, TCXHUKH 6C3OHaCHOCTI/I, TUTHUCHBI, pecypcoc6epe>KeHmI, MPaBOBLIX U 3TUYCCKUX

HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MYECKOTO COAEpKaHMs B PAa3IMYHBIX QopmaTax ¢ y4y€TOM Ha3zHadeHHs] MH(GOpMalMU U LEIeBON ayAMTOPHUH, BbIOMpas
ONTUMAJIbHYIO (POPMY IPECTABICHNUS U BU3yaIH3allHH.



KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:
OCYILIECTBIATH OOIICHHE HA YpOKaX (DU3UKU M BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL;
Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMAaTHUKYy U METOJIbI COBMECTHBIX JIEHCTBHI C YIETOM OOIINX MHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YJIeHa KOJICKTUBA;

MPUHUMATh LIEJIM COBMECTHOU JIESITENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBHS MO €€ NOCTHKEHUIO: COCTABIIATH IUJIaH JCHCTBUH,
pacrnpeensaTh poJid ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYXAaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0T0 yYaCTHHUKA KOMaH bl B OOIIMI pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TIMO3UTHUBHOC CTPATCTUYCCKOC TMMOBCACHHUE B PA3JIMUYHBIX CUTyallUAX, IMPOABIATE TBOPUCCTBO U B006pa)KGHI/Ie, OLITH
WHHUITUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmusanmus:



CaMOCTOSITEJIHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIBHOCTh B 007aCTH (M3MKH W aCTPOHOMHH, BBISBISTH MPOOJEMbI, CTaBUTh M
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJSATh IUIAH PEUICHUS PacuYE€THBIX M KAYeCTBEHHBIX 3ajay, IUJIaH BBIMOJIHEHUS MPAKTHUYECKOM paboThl C Y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTCHHUIA,

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHM y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CIIoco0CTBOBaTh ()OPMHUPOBAHMIO M MPOSIBIICHHUIO APYJUIUU B 00IAaCTH (PU3UKH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH
YPOBCHB.

CaMOKOHTpOJ'lL, IMOLMOHAIbHBIA HHTEJLJIEKT:
AaBaTb OLICHKY HOBBIM CUTYAIIUSAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATL COOTBETCTBUC PC3YJIbTATOB LICIIAM,

BIIa/IETh HaBBIKAMU IO3HABATEIbHOU peIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YNIbTaTOB U
OCHOBAaHUI;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /171l OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;
YMETH OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHMUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
NPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mpouecce AOCTMXXKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrpaMMbl MO (U3HKE AN YPOBHSI CpEeAHEro obiiero oOpa3oBaHHsS Y
00y4aroIuXCcsl COBEPIICHCTBYETCS YMOLIMOHANBHBIN HHTEIUIEKT, MIPEANoararomi chopMrUpoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIErO CIIOCOOHOCTh IOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE, BHUJCTh HANpaBICHHUS PAa3BUTHS COOCTBEHHOMH
SMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPCryJIMpoBaHys, BKIIOYAOMICT0 CaMOKOHTPOJIb, YMCHHUEC [IPUHHUMATL OTBETCTBCHHOCTL 3a CBOE IIOBCJICHHUC, CIIOCOOHOCTE aallITUPOBATBHCA K
OMOIMOHAJIbHBIM U3MCHCHUSM U IIPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIUU, BKJIIOUAIOIIeH CTPEMIJICHHUC K JOCTHKCHUIO LCIIN U YCIICXY, OIITUMU3M, NTHUITUATUBHOCTb, YMCHUC HeﬁCTBOBaTL HCxXoas
U3 CBOUX BOSMO)KHOCTCﬁ;

OMIIAaTHUH, BKJIIOUAIOIICH CIIOCOOHOCTh MOHHUMATH SMOOHUOHAJIIBHOC COCTOAHUC [OPYIHUX, YYUTBIBATH C€ro IIpU OCYHICCTBJICHUN O6IJ.I€HI/I${,
CITOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaWBaTh OTHOILEHHUS C APYTUMHU JIOJbMH, 3a00TUThCS, MNPOSBISATH HHTEpEC M
pasperiatb KOH(QIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoHnny o6y4yenus B 10 ki1acce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEpax poJib U MecTOo (HU3uMKH B (POPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOM
TEXHUKH U TEXHOJOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJIEH;



YUUTBIBaTh TPAHUIBI NPUMEHEHUS H3YyYEHHbIX (U3MYECKUX MOJEJeH: MaTepualbHas TOUYKa, MHEpLMaJbHas cUcTeMa OTcuéTra, abCOJIIOTHO
TBEPIIOE TEJO, WICATBHBIN Ta3, MOJCTU CTPOCHHUS Ta3oB, KUIKOCTEH M TBEPIBIX TeJ, TOUCUHBIH SIEKTPUUECKHUNA 3aps MPHU PEHIeHUH (HU3NIECKUX
3a1a4;

pacrno3HaBaTh GU3NYECKUE SBICHHUS (MPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH CTPOCHHUS
BEIIECTBA U AJIEKTPOAMHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEWHOE ABUKEHHE, CBOOOJIHOE MaJieHHe Tell, IBUKEHHE M0 OKPYKHOCTH,
WHEepIHs, B3auMoeicTBrue Tel, nuddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHUE JKUJKOCTEH U TBEPABIX TEI, H3MEHEHHEe 00hEMa Te MPU HArpeBaHUU
(oxJtaXkAeHun ), TEIIOBOE PAaBHOBECHE, UCTIApEHHE, KOHIEHCAIHs, TUIaBIIEHUE, KPUCTANIM3aIHs, KUIIEHUE, BIaKHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS
raza Mpu €ro Harpe€BaHuM B 3aKPBITOM COCYJE, CBA3b MEXKIYy MapamMeTpaMy COCTOSIHHS ra3a B M30IPOLECCaxX, JIEKTpU3aluUs TeJl, B3AUMOJACH CTBUE
3aps0B;

OIMUCBIBATH MCXAHUYCCKOC ABUKCHUC, UCIIOJIb3Ys (I)I/I3I/I‘IeCKI/Ie BCJIMYUHBL: KOOpAWHATA, IIYTh, ICPEMCIICHUEC, CKOPOCTh, YCKOPCHUE, MacCCa TCJia,
ChJia, UMITYJIbC TCJIa, KNHCTUYCCKAA SHCPIHA, NOTCHINAJIbHAA SHCPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTDb, ITPU OIMMMCAHUHN IIPAaBUIIbBHO
TPaKTOBATb (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMbIX BCIIMYHUH, UX 0003HaYeHUd U CAUHUIIBI, HAXOJUTb (1)OpMy.TIbI, CBA3BIBAOIIUC NAHHYIO (bHSI/I‘IGCKy'IO
BCJIIMYHHY C APYTUMH BCIIMUUHAMMU,;

ONMCHIBATh M3y4YEHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIJIOBBIE SIBJICHMSI, MCIOJIb3Yys (M3MUECKHWE BEIMUYMHBI: JIaBJICHHE rasa, TemIepaTypa,
CpPEeIHssl KMHETHYECKass YHEPrus XaOTUYECKOrO JIBHIKEHHS MOJIEKYJ, CPEIHEKBAaApAaTUYHAs CKOPOCTb MOJEKYJ, KOJHUYECTBO TEIIOTHI, BHYTPEHHSA
sHeprus, pabora rasza, Kod3(Q(UIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO ABUIATENs; IPHU ONUCAHUM NPAaBUIBHO TPAKTOBaTh (DU3MUECKUU CMBICI
HCMOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €MHULIBI, HAXOIUTh (DOPMYJIbI, CBSI3bIBAOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BETMUYUHAM;

OIMUCBIBATh HU3YUYCHHBIC JJICKTPHUYCCKUC CBOMCTBa BCIICCTBA U DJJICKTPUUCCKHUEC ABJICHUA (HpOHCCCH), HCIIOJIb3Y (I)I/I3I/ILIGCKI/IG BCJIMYHUHBI:
BHGKTpI/I‘-ICCKI/Iﬁ 3apsad, SJICKTPUUYCCKOC TII0JIC, HaprI)I(éHHOCTB oJrsA, NMOTCHUHUAJI, PAa3HOCTh NMOTCHIHAJIOB; IIPU OIHNCAHUU IPABHUIIBHO TPAKTOBATH
(1)I/ISI/IT-I€CKI/II\/'I CMBICJT UCITOJIB3YEMBIX BCJIWMYHH, UX 0003HAUYCHHS U CAVMHUIIBI;, YKA3bIBATb (bOpMy.]'II)I, CBA3BIBAIOIIUEC JAHHYIO (1)I/ISI/I‘I€CKy1-O BCJIMYHHY C
APYIrUMH BCIIMUYNHAMHU,

aHAIM3UPOBaTh  (U3MUYECKHME TIPOLIECCHI M SBICHUS, UCHONB3ysS  (U3MUECKHe 3aKOHBl W MPUHIMIBL  3aKOH  BCEMHPHOTO
tarotenus, |, Il u 11l 3akonsr HproToHa, 3aK0H cCOXpaHEHWsS MEXaHHUYECKOM DHEPTHHU, 3aKOH COXPAHCHHS HMITYJIhCA, MPUHITUIT CYNEPTIO3UIIUN CHII,
MPUHIUIT PAaBHONPABUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b CPE/IHEN
KMHETUYECKOM JHEpPruM TEIJIOBOrO JBM)KEHHS MOJIEKYJ C aOCOJIOTHOM TemmepaTypoil, MepBblii 3aKOH TEPMOJWHAMHUKHU, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsifa, 3akoH KyrnoHa, Mpu ATOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUYeCKOE BBIPAKEHUE U YCIOBUS
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ACHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; Pa3InvaTh YCIOBUS UX OE30IACHOTO MCIIOIb30BAHMS
B IIOBCEIHEBHOM KU3HMU,

BBITIONTHSATH KCIEPUMEHTHI 110 MCCIEAOBAHUIO (PU3NYCCKUX SBICHUN U MPOIECCOB C UCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUH, MpU
3TOM (GOpPMYIHPOBaTh MpolIeMy/3a1ady U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBL;

OCYILECTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIMUYUH, IPU 3TOM BHIOUPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHNUs U UCTIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNN;

HCCIIE0BATh 3aBUCUMOCTH MEXAY (GU3MUYECKUMHU BEIMYMHAMH C UCIIOIH30BAHUEM MPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcUpoBaTh Pe3yNbTAaThl MOJYYECHHOW 3aBUCUMOCTH (PU3MYECKMX BETUYMH B BHUAE TaOdHWIl W TpaduKoB, AeNaTh BBIBOJLI MO pe3ylbTaTaM
HCCIIC/IOBAHUS,

coOmonaTe npaBmiIa 0€30MacHOro TpyJa MpH MPOBEIECHUH HCCIEIOBAHUN B PaMKax Y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-MCCIEeI0BATEIbCKONW H
IIPOEKTHOM J1€ATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOro 000PYJOBAHMUS;

peuaTtb paC‘-IéTHI)IG 3aJa4u C IBHO SaI[aHHOﬁ (1)I/ISI/I‘~IGCKOI\/'I MOZCIIbIO, UCITOJIB3Ys (1)I/ISPI‘-ICCKI/I€ 3aKOHBI U IMPUHIUIIEI, HA OCHOBC aHaJIM3a YCJIOBUA
3agavuu BBI6I/IpaTL (bHSI/I‘leCKYI-O MOZACIb, BBIACIIATH (1)I/I3I/ILI€CKI/IC BCIIMYHUHBI U (l)OpMy.]'ILI, H€O6XO)II/IMBIG JJIA eé peuieHusd, NpoBOAUTH paC‘-IéTBI u
OICHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA (1)H3H‘~IGCKOI>1 BCJIIMYHHBI,

penaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTWMYECKH HENPOTHUBOPEUMBYIO LIEMOYKY PACCYXKACHUN C ONOPOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHMUS;

HCIOJIb30BATh MPH PEIICHUHU YYEOHBIX 3a]1au COBpEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpETalluU U
NpEeJCTaBICHNUs Yy4eOHOH M Hay4HO-NOMYJIIpHONH MH(OpMALNHU, TOTYYEHHONW U3 pa3IMYHBIX MUCTOYHHMKOB, KPUTUYECKH AHAIM3MPOBATH MOJTYyYaeMYIO
nH(pOpMaILHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNCKHUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUYECKHE 3HAHMA MO (PU3MKE B MOBCEAHEBHOM >KM3HM JUIsl oOecriedeHus: 0€30MacHOCTH MpU oOpalieHu ¢ npubopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, AJISi COXPAHEHHUS 3/I0POBbsS U COOIIOICHNS HOPM IKOJIOTUYECKOTO MMOBEJCHHS B OKpY’KaIolIel cpeie;



paboTaTh B IpyMiie ¢ BHIMOIHEHUEM PA3IMYHbIX COIMAIBHBIX POJIeH, MIIaHUPOBATh pabOTy IPYIIIBI, pallMOHATIBLHO PAaCHpeesiaTh 00s3aHHOCTU U
IJIAHUPOBAaTh JCATENBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJCKBAaTHO OIEHUBATH BKJAJ KAXKJIOTO W3 YYACTHUKOB TPYNIBl B pPEIICHUE
paccMaTpuBaeMoii poOIeMBbl.

K KOHLY O6y‘{eHH${ B 11 kiacce MNPEAMETHBIC PC3YJIbTATHI Ha 0a30BOM YPOBHE JOJIZKHBI OTPAXKATH C(i)OpMPIpOBaHHOCTL y o6yqafonmxc;1 YMeHHﬁZ

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKH B (HOPMUPOBAHMU COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHUH COBPEMEHHOM
TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOM JCSITEIILHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBIBATH I'paHUILbI IPUMCHCHU S N3YUCHHBIX (1)I/I3I/I'-I€CKI/IX MOHCHCﬁ: TOYCUHBIA BHCKTpI/I‘IeCKI/Iﬁ 3apsand, JIyd CBCTa, TOYCYHBIN UCTOUYHHUK CB€Ta,
AACpHadg MOACIb aTOMAa, HYKJIOHHAad MOACJIb ATOMHOIO AApa IMPpU pCIICHUN (1)I/I3I/I‘~ICCKI/IX 3aaa4,

pacrio3HaBarh (pu3NYECKHUe SBICHUS (IIPOIECChl) M OOBSICHITH MX Ha OCHOBE 3aKOHOB DJIEKTPOAMHAMHUKHU W KBAaHTOBOH (DM3HKH: DIIEKTpUYECKAS
IIPOBOJIUMOCTb, TEINIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aMMOAECHCTBIE MAarHUTOB, 3JE€KTPOMAarHUTHAas MHAYKLUS, JeficTBHe
MarHUTHOTO TOJISt HA MTPOBOTHUK C TOKOM M JIBH)KYIIUHCS 3apsi/i, IEKTPOMarHuTHBIC KOJIEOaHHUs W BOJHBI, TIPSIMOJIMHEWHOE paclpoCTpaHeHHe CBETa,
OTpa)KeHME, TpesoMIIeHHe, UHTepdepeHrs, AUudpakius U HoJsApu3anus cBeTa, Jucrepcus cBeta, (oTosnekrpuueckuit 3¢ ekt (poTorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHASI PaIMOAKTUBHOCTB;

ONMCHIBATh U3YyUYEHHBbIE CBOWCTBA BEILIECTBA (DJIEKTPUUYECKHE, MAarHUTHbBIE, ONTUYECKUE, DJEKTPUUECKYIO MPOBOAMMOCTb Pa3IMYHBIX CpEl) U
3JIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), MCIOJIB3YS (U3NYECKUE BEIMUYMHBI: IJIEKTPHUUECKUI 3aps], Cujla TOKa, JIEKTPHUECKOE HaNpsKEHHE,
AJEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIIAs CUjla, padoTa TOKa, MHIYKIMS MarHUTHOTO MOJis, cuia Ammepa, cuia
JlopeHnia, MHIYKTUBHOCTb KaTYILIKH, SHEPTHUs 3JEKTPUUYECKOT0 M MAarHUTHOTO MOJIEH, IEpHOJ] U 4acToTa KoJieOaHui B KosiebaTeIbHOM KOHTYpE, 3aps
U CWia TOKAa B NPOLECCE TAapMOHUYECKUX DJIEKTPOMATHUTHBIX KOJIeOaHHM, (POKYCHOE pacCTOSIHME M ONTHYECKas Cuja JIMH3bI, MPH ONHUCAHUHU
NPaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YEMBIX BEIMYMH, UX O00O3HAUEHUS M €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIMMCBIBATh U3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLCCCHI, UCITIOJIb3Ys (I)I/I3I/I'—ICCKI/IG BCJIMYHHBI: CKOPOCTH 3JICKTPOMAardiuTHEIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBCTA, JHEPrud MU HUMITYJIBC q)OTOHa, nepuoa Imojrypacmnaga, 3HEPrud CBA3WM ATOMHBIX SAACP, IMPU OIMHMCAHUHW IIPABUJIIBHO TPAaKTOBATH
(bI/ISI/I‘-ICCKI/Iﬁ CMBICJI UCIIOJIb3YCMBIX BCJIWYHH, UX 0003HaYEHHS U CANHUIBI, YKA3bIBATh (I)OpMyJ'IBI, CBA3BIBAOIIUC TAHHYIO (I)I/I3I/ILIGCKYIO BCJIMYHHY C
APYTUMH BCIMYNHAMM, BBIYHUCIATE 3HAYCHUC (1)I/ISI/I‘IGCKOI\/'I BCJIIMYHHBI,



aHAJIM3UPOBATh (PU3MUYECKUE MPOLECCHl U SBJICHUS, UCIONb3YsS GU3NUYECKUE 3aKOHBI U MPUHIMIBL 3aKoH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
[apaJuIeIbHOTO COEAMHEHNS IPOBOJAHUKOB, 3aKOH Joyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOW MHAYKIMH, 3aKOH NPSMOJIMHEHHOIO paclpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHHe JDWHITelHa ansi (ortordekra, 3aKOH COXpaHEHHUS SHEPIUU, 3aKOH
COXPAHEHHUS UMITYJbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO 3apsia, 3aKOH COXpPaHEHMsI MacCOBOI'0 4Yucila, ocTysaTel bopa, 3aKkoH paanoakTHBHOIO
pacnaja, mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHUYECKOE BBIPAXKEHHE U yCIOBHS (FPaHULbI, 00JACTH) MIPUMEHUMOCTH;

OIIpeIeNIATh HAallpaBJIEHUE BEKTOPA MHIYKIIMM MarHUTHOT'O 110JI IPOBOJIHUKA C TOKOM, CHJIbI AMIlepa U cuiibl JIopeHna;
CTPOMUTH U OMKUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKaloM, TOHKOH JINH30M;

BBITIIOJIHATH KCIEPUMEHTHI 110 MCCIEA0BAHNI0 (PU3NYECKUX SBJIEHUN U MPOLIECCOB C MCIOIb30BAHUEM IPSIMBIX M KOCBEHHBIX MU3MEPEHUN: IIPU
3TOM (GOpMyIHpOBaTh NpolIeMy/3a1ady U THIOTE3y Y4eOHOIo 3KCIEPUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOI0 00OpYAOBaHUs, TPOBOUTh
OTIBIT U OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISTH MPSMBIC U KOCBEHHBIC H3MEPEHHSI (PU3HMUECKUX BEJIMUUH, IIPH ATOM BBIOMPATh ONTHMAIBHBIN CIIOCO0 M3MEPEHHSI M HCIIOIh30BATh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHMI: MIPU TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH B BUJIE TaOIUI] U TpaMKOB, JAeIaTh BEIBOBI 0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnoaTh MpaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUH HCCIEIOBAaHUNA B PaMKax yuyeOHOTO HKCHEPUMEHTa, yueOHO-UCCIeI0BaTEeIbCKON U
MIPOEKTHOM J1€ATENbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemarh pacu€THbIE 33Ja4u C SIBHO 33JaHHOM (PM3MUYECKON MOJIENbI0, UCHOIb3Ys (PU3HUECKHE 3aKOHBI U NMPUHIIUIBI, HA OCHOBE aHaIN3a yCIOBUS
3a/aud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (POPMYIbI, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOJUTh Pacu€Thl U
OLIEHUBATh PEATHLHOCTH MOJYYECHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,

peuiaThb KAa4YCCTBCHHBIC 3aJadu: BBICTpAUBATHL JIOTUYCCKH HCEIPOTUBOPCUMUBYIO LCIIOYKY paCCY)KIlCHI/Iﬁ C 0H0p0171 Ha H3Y4YCHHBIC 3aKOHBI,
3aKOHOMECPHOCTHU U q)nanecxne SIBJICHUSA,

HCIOJIb30BaTh MPHU PEIICHUN Y4eOHBIX 33/1a4 COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIUN U
NpEeJCTaBICHNUs YUeOHON M Hay4HO-TIOMYJIAPHON MH(pOpPMAlLUH, MOTYYEHHONH M3 Pa3IMYHbIX MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOJIY4aEMYIO
uH(pOpMaILIO;



OOBSACHITh TMPUHIMUIIBI JIEUCTBHUS MAIWH, TPUOOPOB W TEXHUUYECKHX YCTPOWCTB, paszidyaTh YCJIOBHUS HMX OE30MAaCHOTO KCIOJIb30BAaHHUS B
IMOBCEAHEBHOM KU3HU;

MIPUBOAUTH PUMEPHI BKIIaa POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MHpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUA MO (DU3MKE B MOBCEAHEBHOM >KM3HU U oOecriedeHus: 0€30MacHOCTH MpU OOpalieHu ¢ npudbopaMu U
TEXHUYECKMMHU YCTPOMCTBaMU, JUIs COXPAaHEHMsI 3I0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTMUYECKOI0 IIOBEACHUS B OKpY Karollei cpeje;

paboTaTh B IpyMIie C BHIMOJTHEHUEM Pa3IMYHbIX COIMATBHBIX POJIeH, MIIaHUPOBATh pabOTy IPYIIIBI, PAIlMOHATIBHO paclpeaeaTh 00s13aHHOCTH U
MJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CHUTYyalUsAX, aJCKBATHO OIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIMIbl B PEIICHHUE
paccMaTpuBaeMoii poOIeMBbI.

TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC

No HaumenoBanue pa3ienoB U TeEM IPOrpaMMbI KonuuecTBo uacoB DnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIbHBIC

n/n Bcero  KontpombHbie [IpakTHueckue peCypChI

paboThI paboThI

Pazgen 1. DPUSUKA U METOAbI HAYYHOT'O ITIO3HAHUA
1.1 ®wusuka u METOABI HAYYHOTO MMO3HAHUS 2 Bbubanorexa I{OK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoteka 1{OK https://m.edsoo.ru/7f41bf72
2.2 JluHamwuka 7 Bbubaunorexa I{OK https://m.edsoo.ru/7f41bf72
2.3  3aKoHbI COXpaHEHUS B MEXaHUKE 6 1 1 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOIUHAMUKA
3.1  OcHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU 9 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubanorexa I{OK https://m.edsoo.ru/7f41bf72
3.3 ArperarHble cocTosiHUSA BerecTBa. Da3oBbie 5 bubanorexa I{OK https://m.edsoo.ru/7f41bf72

MEePEX OBl


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

Ne HanmenoBanue pa3zneinoB U TeM IPOrpamMMel
n/n

Uroro no pazneny
Paznen 4. JIEKTPOIUHAMUKA
4.1 DnexrpocraThka

4.2  TlocTtosHHBIN neKTpudecKkuii ToK. Toku B
Pa3IMYHBIX Cperax

Utoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC
Ne  HammeHnoBaHue pa3fesoB U TEM IIPOrPaMMBbL

n/m Bcero

Pazpnen 1. JIEKTPOJAUHAMUKA

1.1 MarauTHoe nosje. DIeKTpOMarHuTHas
WHTYKIIHS

Hroro no pasneny

Pazpnen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHn4ecKkue U AEKTPOMarHUTHBIE
KoJieOaHus

2.2  MexaHWYECKUE U DIIEKTPOMATrHUTHBIE BOJHBI
2.3  Onruka
Hroro no pazneny

Pazznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1  OcHOBHI cIEIMATHLHON TEOPUHU
OTHOCHUTEIIBHOCTH

Bcero

24

10
12

22
2
68

KomuuectBo yacos OnexrponHbie (dppoBbIe) 00pa3oBaTEIbHBIC

KonTpoJsibHbie [IpakTnueckue

bubaunorexa I{OK https://m.edsoo.ru/7f41bf72
bubmmoteka I{OK https://m.edsoo.ru/7f41bf72

KonnyecTBo 4acos OnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIbHBIC

KonTponbubie [TpakTuueckue

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

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

bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c
bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c


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

Ne  HaummeHoBaHHe pa3zieiaoB U TEM IPOrPaMMBbI KonunyecTBo yacos

/I Bcero  KontposbHbIe [TpakTuueckue
paboThI paboThI

Uroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA

OnexTpoHHbIe (UG POBEIE) 00pa30BaTEIbLHEIC
pecypcsl

4.1 DieMeHTBl KBAaHTOBOM OITHKH 6 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
4.2  CrpoeHue aroma 4 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
4.3  ArtomHoe s71po 5 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU

51 DaeMeHTbI aCTPOHOMHUH U aCTPOPHU3UKH 7 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 OO0oOmaroIIee MOBTOPEHUE 4 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MTPOTPAMME
MNOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoxka KomnuecTBo vacos Hara DneKTpoHHbIE HU(POBBIE
n/m Bcero Kontpomeubie IIpaktndyeckme H3YICHHA 00pa30BaTEIEHEIEC PECYPCh

paboThI paboThI
1  ®wusuka — Hayka o npupoje. Hayunsle MeTO bl MO3HAHUS 1 bubnuoreka [IOK
OKPYXKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2  Ponb u mecTo Gpu3uKH B HGOPMUPOBAHUH COBPEMEHHOM 1 bubnnorexa [JOK
HAY4YHOI KapTHHBI MUpPa, B IPAKTUUYECKOH eATETLHOCTH https://m.edsoo.ru/ff0c33e6

Tonen
3  Mexanuueckoe aBmxenre. OTHOCUTEIBHOCTh MEXAHUUECKOTO 1

bu6mmorexa [IOK


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/ff0c32e2
https://m.edsoo.ru/ff0c33e6

Ne Tema ypoxka KommuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE

n/m Bcero Kontponbubie Ilpaktuueckne H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
nBwkenus. [lepemenienue, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4  PaBHOMEpHOE NPSIMOJIIMHENHOE IBUKEHUE 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOycKOpeHHOE MPSIMOJIMHEHHOE IBHKEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOoxHoe majeHue. Y CKOPEHHE CBOOOIHOTO M ICHHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c39cc
7  KpuonmHeiHOe nBHKEeHUE. [IBHKEHNE MAaTEPUATIBHOM TOYKH 1 bubnnoreka [JOK
10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8  Ilpuanmn otHOocuTenbHOCTH [anunes. MueprmansHbie 1 bubnnorexa [HOK
cuctembl otcyerta. IlepBoiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9  Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 1 bubnmnoreka [JOK
3akoH HpIOTOHA /1151 MaTepHuaibHOW TOUYKU https://m.edsoo.ru/ffO0c3be8
10 Tperwnii 3akoH HproTOHA /I MarepruaibHBIX TOYEK 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc3be8
11 3akon BcemupHoro Tsarotenus. Cuna tsoxectu. [lepBast 1 bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubnnorexka [JOK
https://m.edsoo.ru/ffOc3el8
13 Cuna tpenus. Koadduruent tpenus. Cuna conpoTuBiIeHUs 1 bubnuoreka [IOK
NpY JABWKEHHUH TeJa B KUIAKOCTH WIIH Ta3e https://m.edsoo.ru/ff0c3f76
14 TlocrynarenbHO€ U BpallaTeabHOE IBUKEHHE a0COTIOTHO 1 bubnnoreka [JOK
TBEpAOTO Tena. MomeHT cuiibl. [1neuo cumbl. YenoBust https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIIA
15 HWmnynbsc MaTepuanbHON TOYKH, CHCTEMbI MaT€pPHAIbHBIX 1 bubnnorexa [JOK
Touek. IMIynbc cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCa. https://m.edsoo.ru/ff0c43d6

PeakTuBHOE IBIDKEHNE


https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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Ne
/o

16

17

18

19

20

21

22

23

24

25

26

Tema ypoka

Pabora u moutHOCTh cuibl. Kunernueckas sneprus
MarepuanbHoil Touku. Teopema 006 N3MEHEHUH KHHETHUYECKOI
SHEPIUU

[lorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro
nedopMupoBaHHOM NnpyxuHbL. [loTeHIInanbHAast SHEPTUs Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

HOTGHHI/IaJII)HI)Ie 1 HCIIOTCHIMAJIBbHBIC CHJIBI. CBsI3b pa60T1,1
HCIIOTCHIMAJIBHBIX CHJI C K'BMCHCHHUCM MeXaHHYeCKOM QHCPIun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA MEXaHUYECKOU OHCPIrun

JlabGopaTtopHast pabora «HccnenoBanue cBsi3u pabOThI CUIIBI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTUU Tella Ha TIpuMepe
PACTAKCHHA PE3MHOBOTI'O KI'yTa»

KonTponbHas pabora no teme «Knunemaruka. JluHamuka.
3aKOHBI COXPAaHEHUsI B MEXAHUKE

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHUH.
Bbpoynosckoe neuxenue. Auddys3us

XapakTep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TEI

Macca monexyin. KonmnuectBo BeniectBa. [locrosiHHas
ABoraapo

TemmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. [llkana
teMiiepatyp Llenbcus

Wneansusiii raz B MKT. OcroBHoe ypaBHeHne MKT

AOcouroTHas TeMIiepaTypa Kak Mepa cpeaHell KHHETHIEeCKOM
SHEPTUU JBIKEHUS MOJIEKyIl. YpaBHeHHe MeHieneena-
Knaneitpona

Bcero KonTposbHbie

paboThI

KomuuectBo yacoB
[IpakTnueckne H3YICHHA

paboThI

DJEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNnbHbIE PECYPCHI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde
bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e


https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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40

41

Tema ypoka

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHnas pabota «VccrienoBanue 3aBUCIMOCTH MEXKTY

napamMeTpamMu COCTOSAHUA Pa3pCKCHHOT'O rasa»

I/I30Hp0ueccm B HACAJIBHOM Ira3€ U ux Fpa(i)I/I‘leCKOG
MMpeaAcCTaBJICHUC

BryTpeHHs 3HEeprus TEpMOAMHAMUYECKON CUCTEMBI U
crocoOsbl € u3meHnenus. Konuuectso TemnoTsl 1 padora.
BryTpeHnHss Heprus 0JHOATOMHOT'O UAECAJIBHOIO ra3a

Bunae! rerionepenaun

VY nenpHast TEMIOEMKOCTD BemecTBa. Konn4ecTBo TerioTsl
npu Terionepenade. AauadaTHeli mpouecc

[IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
U30IpOoIECCaM

HeoGpatumocTs nporeccoB B npupoe. Bropoit 3akon
TEPMOJIMHAMUKH

[Tpunnun nevictBus u KII/I TerutoBoi MammHbl

[Muxn Kapno u ero KIT/I
DKosornyeckre npoodaeMbl TEIIOHEPTeTHKI

Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI
TEPMOINHAMUKI

KonTtponbnas padota mo teme «MonekymnspHas pu3mka.
OCHOBBI TEPMOAMHAMUKH

Hapoo6pa3OBaHHe 1 KOHACHCAI . I/ICHapCHI/IC U KUIICHHUC

AOCONIOTHASI 1 OTHOCUTEJIbHAS BJIAXKHOCTH BO3/yXa.

[

Bcero KonTposbHbie

paboThI

KomuuectBo yacoB
[IpakTnueckne H3YICHHA

paboThI

DJEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNnbHbIE PECYPCHI

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

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c5952

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c6938

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c63b6

bu6mmorexa [IOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c600a
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Tema ypoka

Haceiennsrii nap
Teépmoe Teno. Kpucramindyeckue u amopdHble Tena.

AHI/ISOTpOHI/Iﬂ CBOICTB KpUCTaJJIOB. >KI/I,I[KI/I€ KpUCTaJlJIbI.

CoBpemMeHHbIE MaTepUalIbl

[InaBnenue u kpucrauM3anus. Y aeibHas TeIoTa
riasneHus. Cyoaumarus

VpaBHeHHe TEII0BOro dangaHca

OnexTpusanus Tea. JieKTpuueckuil 3apsa. JBa Buna
IIEKTPUYECKUX 3apsI0B

[IpoBOAHMKH, ANBIIEKTPUKHU U HOJYIIPOBOAHUKH. 3aKOH
COXpaHEHHUS JECKTPUUECKOTO 3apsiia

B3aumopneiictBue 3apsnoB. 3akon Kynona. Toueunsiit
SNEKTPUUECKUN 3apsi

Hanpsox€nHocTs dnekTpudeckoro nostst. [puanun
CYNEPNO3ULIUU AIEKTPUUECKUX TTosien. JInHum
HaIpPsKEHHOCTH

PaGora cun snextpoctaruueckoro mois. [Totenmuan.
PasHocTh MOTEHIIMAIOB

HpOBOI[HI/IKI/I N JUDJICKTPHUKHU B DJICKTPOCTATUYCCKOM ITO0JIC.

JnsnexkTpudeckasi IpOHULIAEMOCTD
Onexrpoémkocts. KonaeHncarop

ONEeKTPOEMKOCTD IJIOCKOTO KOHAEHCATOpa. DHEPTust
3apsKEHHOT0 KOHEHCATOpa

JlaGoparopHas pabota "M3mMepeHue 3eKTPOEMKOCTH
KOHJIeHcaTopa"

KonmuectBo yacoB

Bcero KonTposbHbie
paboThI

[ara

[IpakTnueckne H3YICHHA
paboThI

DJEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNnbHbIE PECYPCHI

https://m.edsoo.ru/ff0c64d8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc
bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0


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
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

Ne Tema ypoxka KommuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE

n/n Bcero Kontpomsusie Ilpaktnyeckme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

54  IlpuHumn JeiCTBUS U IPUMEHEHHE KOHJEHCATOPOB, 1
KOIMPOBAJIBLHOI'O aliapara, CTpyHHOro npuHTepa.
OnekTpocTaTHYeCcKas 3alUTa. 3a3eMJICHUE IEKTPOIPHOOpPOB

95  DJEeKTPUYECKUU TOK, YCIOBHUS €ro CYIIECTBOBAHUS. 1
[Tocrosiausiii Tok. Cuna Toka. Hampspkenue. ConpoTHBIEHUE.
3akon Oma aJig y4acTka 1enu

56 TlocmenoBarenpHOE, MapaLICIHLHOE, CMEIIAHHOE COCTMHCHUE 1 bubnuorexa [JOK
npoBoHUKOB. JlaboparopHas pabota «M3yueHue https://m.edsoo.ru/ffOc74f0
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

57 Pabora u MOIIHOCTB AIEKTPUIECKOTO TOKa. 3akoH J[[xoyis- 1 bubnuorexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838

58 3axon Oma A OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIETH. 1 bubnnoreka [JOK
Kopotkoe 3ambikanue. JlJaboparopHas padota «/3mepeHue https://m.edsoo.ru/ff0c7ae0
3J1C ucTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS

59 DnekTpoHHast MPOBOJUMOCTh TBEPIBIX METAJIIOB. 1
3aBHCUMOCTh CONPOTUBIICHUS METAJIOB OT TEMIIEpaTypHhI.

CBepXITpoBOIMMOCTh

60 DnekTpuueckuii TOK B Bakyyme. CBOMCTBaA AIEKTPOHHBIX 1
MyYKOB

61 TIlomympoBOAHWKH, X COOCTBEHHAS M MPUMECHAS 1 bubnuotexa [JOK
npoBoauMOCTh. CBoIicTBa p—N-Tiepexoa. https://m.edsoo.ru/ff0c84ae
[TosrynpoBOIHUKOBBIE TPHUOOPHI

62 DieKTpUYECKHI TOK B PACTBOPAX M pacIliaBax JICKTPOIUTOB. 1 bubmuotexa [JOK
DNEKTPOIUTHYECKAS JUCCOIUAIUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 DOnexkTpuueckuii TOk B razax. CaMoCTOSTENbHbIA U 1 bubnuorexa [IOK
HECaMOCTOATENbHBIH pa3psia. MomuHus. [Tnazma https://m.edsoo.ru/ffOc84ae

64 DnexTpudeckre MPUOOPHI M YCTPOMCTBA U UX MPAKTHICCKOE 1 bubnuotexa [JOK

npuMeHeHue. [IpaBuiia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc


https://m.edsoo.ru/ff0c74f0
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

Ne Tema ypoxka KommuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Bcero Kontpomsusie Ilpaktnyeckme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
65 OO6oOmammull ypok «IEeKTPOIHHAMUKAY 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c88be
66 KontpoabHas paboTa o TeMe « IJIEKTPOCTATHKA. 1 1 bubmuorexa [JOK
[MocTosHHBI AMIeKTpUYeCKi TOK. TOKHM B pa3iIMYHBIX Cpeax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHbIi ypok. KonTposbHas paboTa 1mo Teme 1 bubnuorexa [JOK
"DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O606maromuii ypok mo tTemam 10 kiacca 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
No Tema ypoxka KomugectBo gacos Jlara DNeKTpOHHBIE U(POBEIC
n/m Bcero Kourponsusie IIpaktnueckue H3YICHHA 00pa3oBaTeIbHEIC PECYPCHI
paboTHI paboThI
1 TlocrostHHBIE MArHHUTHI M KX B3aUMOJIEHCTBIE. MarHUTHOE TIOJIE. 1 bu6mmorexa [IOK
BexTop marauTHOM WHAYKIMH. JIMHUY MarHUTHON UHTYKITUU https://m.edsoo.ru/ff0c9778
2 MarHuTHOE T0JIe IPOBOJHHKA ¢ TOKOM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabota «/3ydueHrne MarHUTHOTO MOJISI KATYIIKH C 1 1 bubmmoreka [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTBHE MarHUTHOTO TIOJISI HA MPOBOAHUK ¢ TOKOM. Criia Ammepa. 1 1 bubnmnoreka [JOK
Jlabopatopnas pabota «lccnenoBanue AeHCTBUS MTOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHiTa Ha PpaMKy C TOKOM»
S  JleiicTBHE MarHUTHOTO IOJIS HAa JBHKYILYIOCS 3apSKCHHYIO YacTHILy. 1 bubnmoreka [JOK
Cuna Jlopenna. Pabota cubr Jloperia https://m.edsoo.ru/ff0c9df4
6  DnexkrpomaruuTHas HHAYKIHS. [I0TOK BeKTOpa MarHUTHOW UHAYKIMH. 1
O/1C unaykuuu. 3aKOH AJIEKTPOMAarHUTHOU MHAYKInU Papanes
7 Jlaboparopnas pabota «lccienoBanue siBICHHUS IEKTPOMArHUTHOM 1 1 bubnuorexa [IOK


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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

10

11

12

13

14

15

16

17

18

Tema ypoka

WHITYKITAW
NunyktuBHOCTS. SIBeHUe caMonHayKiuu. J1C caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKU ¢ TOKOM. DJIeKTPOMAarHUTHOE
moJie

TexHuueckue YCTpOﬁCTBa H UX IPUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArdHtThI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YacCTHULl, THAYKIITUOHHAs I1CYb

Oo6o0maromuit ypok «MarautHoe nose. JJIeKTpoMarHuTHast
UHIYKLIHS

Kontponbnas pabota nmo teme «MarHutHoe mosie. DJIeKTpoMarHuTHas
UHIYKLIHS

CBobosiHbIe MexaHudeckue kKonedbanus. ['lapmonndeckue Konedanus.
VYpaBHeHHe rapMOHHUecKHUX Kosebanuil. [IpeBpaiienue sneprun

Jlaboparopnast pabota «/cciaenoBanue 3aBUCUMOCTH IEPUOA MAJIBIX
Kose0aHuil Tpy3a Ha HUTH OT AJTUHBI HUTH U MacChl TPy3a»

KoneGarenbHblil kOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs B
UJealbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMH KOJIeOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUHU B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipeacrasnenue o 3aTyxaromux Kojaedbanusx. BeiHyX/1eHHbBIE
MexaHnueckue konebanus. Pesonanc. BeiHyk1eHHbIE
QJICKTPOMArHMTHBLIC KOJIeOaHus

[TepemenHsbIii TOK. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJTIBI
TOKA U HaIPSKEHUS

Tpanchopmarop. [IpousBoacTso, nepenava u noTpedieHue
AIIEKTPUUYECKON IHEPTUU

Bcero KoHTpoibHbIE

[EE

[EEN

KonnyectBo yacos

IIpakTueckue

DNeKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34


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

No Tema ypoka KonugectBo gacos Jara DNeKTpoHHbIE U(POBEIC

n/m Bcero Kourpomnsusie IIpaktuueckme H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboTEI paboThI
19 VcrpoiicTBO M MPaKTHYECKOE MPUMEHEHHUE IIEKTPHUECKOT0 3BOHKA, 1 bubmuorexa [JOK
reHeparopa epeMeHHOr0 TOKa, JIMHUI AJIeKTporepeaay https://m.edsoo.ru/ff0cc324
20 Dkojoruvyeckue pUCKH IMpH MPOU3BOACTBE AEKTposHepruu. Kynsrypa 1
HCIOJIb30BaHMsI IEKTPOIHEPTUN B TIOBCEIHEBHOMN KU3HU
21 MexaHH4ecKUe BOJIHBI, YCIOBHS pacipocTpaneHus. [lepuron. 1 bubnuoreka [IOK
CKopoCTh pacipoCTpaHeHHUs U JJTUHA BOJIHBL. [lonepeuHblie n https://m.edsoo.ru/ffOcca54
IIPO/I0JIbHBIE BOJHBI
22 3yk. Cxopoctsb 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3Byka 1 bubnuorexa [IOK
https://m.edsoo.ru/ffOcccOc
23  DneKTpOMarHUTHBIC BOJIHBI, X CBOMCTBA M cKOpocCTh. [1Ikana 1 bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 TIpuHUMITBI PATUOCBSI3H U TJICBUICHUS. Pa3BUTHE CPEICTB CBS3M. 1
Pannonokanus
25 KonrponbHas pabota «KonebaHusi u BOJTHBI» 1 1 bubnunorexa [IOK
https://m.edsoo.ru/ffOcc6f8
26 TIpsMonMHEWHOE PacIpoOCTpaHEHHUE CBETa B OJJHOPOIHOM cperie. 1 bu6mmoreka [JOK
ToueuHsbli HICTOYHHK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27  OtpaxkeHue cBeTa. 3aKOHbI OTpaXkeHUsl cBeTa. [locTpoeHue 1 bubnunoreka [IOK
n300pakeHHH B TUIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenominenue cBera. [lonmHoe BHyTpeHHEee oTpakenue. [IpenenbHbIii 1 bubnuorexa [IOK
YroJI TIOJTHOTO BHYTPEHHETO OTPaskeHUS https://m.edsoo.ru/ffOcd7f6
29 JlabopartopHast pabota «M3MepeHne moKa3ares mpeaIoMICHUs 1 1 bubmmoreka [IOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunzbl [Toctpoenue n3o0pakennit B muH3e. Dopmyna TOHKOM auH3bL 1 bubnuorexa [IOK
VYBenu4yeHne JTNH3bI https://m.edsoo.ru/ffOcddle
31 JlabopartopHast pabota «/ccrenoBanue CBOMCTB H300pakeHHIA B 1 1

JIMH3ax>»


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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

No Tema ypoka KonugectBo gacos Jara DNeKTpoHHbIE U(POBEIC
n/m Bcero Kourpomnsusie IIpaktuueckme H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
32 JTucmepcus cBeta. CaoxHBIN cocTaB Oenoro ceeta. L[BeT. 1 1
Jlaboparopnas pabota «HabmoqeHue nucnepcun CBETa
33 Unrepdepennus crera. Judpaxuus ceera. Audpakunonnas pemérka 1 bubmumoreka [IOK
https://m.edsoo.ru/ffOced22
34 Tlomepe4HOCTh CBETOBBIX BOJIH. [Toasipusanus cBera 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOcf02e
35 OmnTHyeckue NpUOOPHI U YCTPOHCTBA M YCIOBHSI X O€30MacHOTO 1
MIPUMEHEHUS
36 I'paHHIlbI IPUMEHUMOCTH KJIaCCHUECKOM MeXaHUKH. [TocTymarsl 1 bubnnoreka [JOK
CIICI[ATIbHON TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0cf862
37  OTHOCHUTEBHOCTh OJJHOBPEMEHHOCTH. 3aMe/ICHUE BPEMCHH U 1 bubnuotexa [JOK
COKpAIIICHHE JUTHHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprus U UMITYJIbC PEISATHBUCTCKON YacTHIIBI. CBSI3b MAacChI C 1 bubnuoreka [IOK
SHEPTUel ¥ UMITYJIBCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 KonrponbeHas padora «Ontrka. OCHOBBI ClIENUATLHON TEOPUU 1 1 bubnnorexka [JOK
OTHOCHUTENEHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®doronsl. Dopmyna [Tnanka. DHEprus u UMITyIbC HOTOHA 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOcfel6
41 Ortkpeitre U uccienaoBanue Gorosddekra. OmpiTel A. I'. CToseToBa 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOcffc4
42 3axonsl porodrpdexra. YpaBHeHue DitHmTerHa 11 Gorodpdexra. 1 bubnuorexa [IOK
«Kpachast rpanuna» Gpotodrdpdexra https://m.edsoo.ru/ff0d015e
43 Jlasnenue ceeta. Onprtel I1. H. JIebeneBa. XumMuueckoe neicTBHE 1 bu6mmorexa [IOK
CBeTa https://m.edsoo.ru/ff0d04a6
44  TexHWYECKHE YCTPOMUCTBA M MPAKTUYECKOE IIPUMEHEHHUE! 1
(dboTodmeMeHT, (HOTONATUNK, COTHEUHAs OaTapesi, CBETOIUO]]
45 Pemienue 3a1a4 1Mo TeMe «JIEeMEHThI KBAHTOBOM ONTHKU) 1 bu6mmorexa [IOK


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

No Tema ypoka KonugectBo gacos Jara DNeKTpoHHbIE U(POBEIC
n/m Bcero Kourpomnsusie IIpaktuueckme H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OmnbiTel Pe3epdopaa 1o paccestHuo o- bubmuorexa [JOK
yactull. [I1anerapHas Moienp aToma https://m.edsoo.ru/ff0d091a
47 Tlocrynatel bopa bu6mumorexa [IOK
https://m.edsoo.ru/ffOdOafa
48 W3znydeHue u MoroieHre POTOHOB MPH MEPEXOJIE ATOMA C OJJHOTO bubnnoreka [JOK
YPOBHSI SHEPTHHU HA APYroil. Buibl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonHoBble cBoiicTBa yactull. Bomubl ne bpoins. KopnyckynspHo- bubnnorexa [HOK
BOJIHOBOH yanu3m. CIIOHTaHHOE U BBIHYK/IEHHOE H3JIy4eHHUE https://m.edsoo.ru/ff0d0ca8
50 OrtkpeiTue paguoaktTuBHOCTH. ONBITH Pesepdopaa mo onpeneneHuo bubnnoreka [JOK
COCTaBa PaJIMOAKTUBHOTO U3IyYCHHUS https://m.edsoo.ru/ff0d0fd2
51 CagoiicTBa anbda-, 0eta-, raMma-u3nyucHus. BiusHue
PalMOaKTUBHOCTHU Ha HUBBIE OPraHU3MbI
52 OTKpbITHE TPOTOHA M HeWTpoHa. M30TONBI. Anbda-pacna. bubnuoreka [IOK
DIeKTPOHHBIN ¥ MO3UTPOHHBIH OeTa-pacmas. ['aMmma-u3nydeHne https://m.edsoo.ru/ff0d1162
53 DHeprus CBA3M HYKJIOHOB B siape. SaepHble peakiuu. S aepHblii bubnuotexa [JOK

54

55

56
S7

peaktop. [Ipobaembl, MepCHEKTUBBI, SKOJOTHYECKUE ACTIEKTHI sIIEPHON
SHEPreTUKU

DnemeHTapHbIe YacTULlbl. OTKpPBITHE MO3UTPOHA. MeToIbI
HaOIIOICHNS U PETUCTPALIUH AIeMEHTapHbIX YacTull. Kpyrmislit cron
«DyH1aMeHTalbHbIE B3auMoencTBusa. EnuHcTBO puznyeckoit
KapTUHBI MUPa»

Bun 3Bé3nHor0 HeOa. Co3Besnus, sipKue 3BE3/bI, TIAHETHI, UX
BuAMMoOe ABIkeHMe. CojTHEUHas cUcTeEMa

Connne. Conneynast akTuBHOCTbh. McTrounnk sHeprun CosHITa U 3BE3]T

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/IbI [NIABHOM
IoCJIe0BaTENbHOCTH. BHyTpeHHEe cTpoenue 38€31. CoBpeMEHHBIE

https://m.edsoo.ru/ff0d1356

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


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoka KonugectBo gacos Jara DNeKTpoHHbIE U(POBEIC
n/m Bcero Kourpomnsusie IIpaktuueckme H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI

IMpEACTABIICHHUS O IIPOUCXOKICHUNU W 3BOJTIOINN Comnana u 3BE3]]

58 Mueunsiii [1yre — nama [anaktuka. [Tonoxenue u asmkenre Comnna 1
B ['asmakTtuke. I'anaktuku. YEpHbIE ABIPBI B A1pax raJakTHK

59 Bcenennas. Pazoeranue ragaktuk. Teopust bosbiioro B3psiBa. 1
PenukroBoe n3nyuenune. Meraranaktuka
60 HeperieHHbIE TPOOIEMBI ACTPOHOMUHU 1
61 KouTponbHas padota «DIEeMEHTBI ACTPOHOMHHU H aCTPO(DUIUKI» 1 1
62  OO6o6uiatomuit ypok. Posb (GU3HKK 1 aCTPOHOMHHM B SKOHOMHYECKOH, 1
TEXHOJIOTUIECKO, COMAIIBHOM U 3TUYECKOH chepax IesTebHOCTH
YeJIoBeKa
63 O6oO6matomnmii ypok. Poss u MecTo GDU3UKH U aCTPOHOMHUH B 1
COBPEMEHHOW HAyYHOH KapTHHE MUpa
64 O6oOmaronmii ypok. Ponb pusndeckoii Teopun B GOpMUPOBAHUT 1
NPEJCTaBICHUN O (PU3NYECKON KapTUHE MUPA
65 O6oOmarommii ypok. Mecto pu3NUECKOi KapTHHBI MUPa B 00IIIEM 1
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHUH O IPUpPO/Ie
66 PesepBHBIN ypok. MarHuTHOE 1oJie. DJICKTPOMArHUTHAS WHITYKIIUS 1
67 PesepBHbIil ypok. OnTrka. OCHOBBI CIICIIUATBHON TEOPUU 1
OTHOCHUTEIILHOCTH
68 Pesepnsiii ypok. KBanToBast puznka. DeMeHTHl aCTPOHOMUH U 1 bubnuorexa [IOK
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/ff0d1784

