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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENIbHOW HpPOTPAMMBL,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yu€rom deaepaqbHO pabdouyeld MporpaMMbl BOCIHTAHHUS U
KOHIIEMIUH TMpernogaBaHus yaeoHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
®enepanun, peanu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprxanue mporpammbl 1o (PU3KMKE HANPaBICHO HAa (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcst 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO monxoaa. llporpamma mo ¢usuke coorBercTByeT TpedboBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METAlpeIMEeTHbIM pe3ysibTaTaM OOydYeHHs, a Takxke
YUUTBIBAET HEOOXOAWMOCTh peaju3alliil MEXIPEAMETHBIX CBsi3ed (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHbIMM IIpeaMeTaMu. B Hell onpenensroTrcs OCHOBHBbIE LETM M3Y4eHUs (U3UKUM Ha YPOBHE CPEIIHEro
o01iero o0pazoBaHusl, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (DM3UKH: TMYHOCTHBIE, METAaIpEIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® I[UIAaHUpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIPEMETHBIE PE3YNIbTAThI IO TO1aM O0yUYEeHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

®du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE Y4EOHOT 0O MpeaMeTa
B ILIKOJIE, BHOCUT CYIIECTBEHHbII BKJIaJ B CHUCTeMY 3HaHUH 00 okpyxkatomeMm mupe. llIkonpHBIH Kypc
¢bu3MKn — cucTeMo0Opa3yoIuil IS €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, IIOCKOJIBKY (hU3UUECKue
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUH, U3yyaeMbIX XUMUEH, Ouosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcmonp30Banue W aKTHBHOE NMPHMEHEHHE (QU3NYECKUX 3HAHUN ONpEIeNseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B chepe 3HEPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOIy4EHUs
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3ydenue (u3mky BHOCUT OCHOBHOHM BKJaj B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOU KapTUHbBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUH TPUMEHSTh
Hay4YHBI METOJI TO3HAHUS NIPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBY kypca (u3MKM Ui ypOBHs CpeiHero o0Iero o0pa3oBaHus MOJOXKEH PsJl UAeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypcC SIBJISIETCS JIOTUUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCH! KJIACCUUYECKON, TAK 1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (QU3MKH OOBETUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBnsieTcss GOpMUPOBAHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTEPHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus npeamnoiaraeT UCIoib30BaHHE TYMaHUTAPHOTO MOTEHIHaIa
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIeCTBa, a Takke C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MPOOIEeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce QU3UKU mpeanojaraeT 3HakOMCTBO C HIMPOKHM KPYrom
TEXHUUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEICHHUS 3JEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
9KOJIOTMUECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHMKH M TEXHOJOTHH, a
TaKxke 00CyKAeHUs IPoOIeM pallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOH Oe30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3UMKHU Ha ypOBHE CpelHero obmero oOpa3oBaHHS SBISIOTCA
¢uznueckue Teopuu (HopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpHUHU, POIIH
(GyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPH, JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIM TMOAX0Jl B Kypce (U3MKKM peanusyeTcss Mpekae BCero 3a Cuér
OpraHU3aIMK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca (PU3MKH —
3TO UCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCHEPUMEHTOB M JJAOOPAaTOpHBIX padoT,
KOTOpbIE B MporpaMme Mo (u3nke OObEIUHEHbI B OOLIMI CHHCOK YYEHHYECKMX MPAKTHYECKHX padoT.
Boigenenue B yKa3aHHOM IiepeyHe JIabOpaTOpHBIX padOT, MPOBOJUMBIX JJii KOHTPOJS U OLIEHKH,
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OCYIIECTBISICTCA YYaCTHUKAMH 00pa3oBaTEIbHOIO Mpolecca MCXOMAS U3 OCOOCHHOCTEH IUIAHMPOBAHUS U
ocHameHusi kabwHeta (usuku. [Ipu 3TOM oOecmeunBaeTcsl OBIaJeHHE OOYYAOIIMMHUCST YMEHHUSIMU
MIPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIIECIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHWE YJENseTCs PEIICHUIO PACYETHBIX M KAueCTBEHHBIX 3amad. lIpu sTom uis
pacu€THBIX 3a/1a4 IPUOPUTETOM SABJISIOTCS 33Ja4d C SBHO 33JaHHOM (PM3NYECKON MOJENbIO, IO3BOJISIOIINE
NPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U HHTETPUPYS
3HaHUS U3 Pa3HbIX pa3zaesnoB. [l KauyecTBEHHBIX 3a7ay IPUOPUTETOM SIBJIAIOTCS 3aJjaHUs Ha OOBSICHEHUE
npoTeKaHus (GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUICH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN JAJIS1 CUTYalluy PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO kx MaTepuanbHO-TEXHHYECKOMY OOECIICYCHHIO
yuebHoro mnporecca 0a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero oOIiero oOpa3oBaHus JOJKEH
M3y4aThCsl B YCIOBHUSX NPEAMETHOro KabuHeTa ()M3MKM WM B YCIOBUSAX WHTETPUPOBAHHOTO KabWHeTa
IIPEIMETOB €CTECTBEHHO-HAYYHOro LMKJIA. B kabuHere pu3nku 10KHO ObITH HEOOXOIUMOE J1a00paTOpHOE
000pyI0BaHUE /IS BHIIMOJIHEHHS YKa3aHHBIX B IIPOrpamMMe 1o (U3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOe 000pyJIOBaHUE (HOPMUPYETCS B COOTBETCTBUU C TMPUHIMIIOM MHHUMAIBHOM
JOCTaTOYHOCTH M oO0ecleyrBaeT I[OCTAHOBKY IEPEUYMCICHHBIX B IporpaMMe MO (QHU3UKE KIIOYEBBIX
JEMOHCTPAIUN [T UCCIIEIOBAHUS N3Y4aeMbIX SIBICHUH M MPOLIECCOB, SMITUPUIECKUX U (PYHIaMEHTATbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 000OpyAOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT Qopmupyercs B BuUjae
TEMaTUYeCKHX KOMIUIEKTOB M oOecleuyuBaeTcss B pacdyére OJHOro KOMIUIEKTa Ha JBYX OOYYaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPaTOPHOTO OOOPYIAOBAaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M LU(PPOBBIX NMPHOOPOB, @ TAKXKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4Y€HUS PU3UKU B 001IEM 00pa30BAHUU SIBJISIOTCA:

e (opMHUpOBaHHME WHTEpeca W CTPEMIICHHS OOYyYaromMXCs K HAYYHOMY HW3YYECHHUIO MPUPOIHI,

Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEACTABICHUIl O Hay4YHOM METOJIe MO3HaHUS U (POPMUPOBAHHE HCCIIEI0BATEILCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YEeHUS OCHOB CTPOSHUS MaTEpHUU H
(GyH1TaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCMOJIb30BAHUEM (DU3MUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il Pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTHH.

JIOCTIDKEHHE THX IeNiel 00ecTIedrBaeTCs PEeIICHUEM CIIEAYIOMINX 33134 B IPOIlecce H3yYeHHs Kypca

(GU3HMKN HAa YPOBHE CPEAHETo 00IIero oopa3oBaHus:

e pUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, SIEKTPOTUHAMUKY, KBAHTOBYIO (PM3UKY U JIIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHHH TPHUMEHATh TEOPETUYECKHE 3HAHUSA JUISI OOBSICHEHHS (PU3UICCKUX
SIBIICHUI B IPUPOJIE U JIJIsl IPUHSTHUS TPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH;

® OCBOCHME CIOCOOOB pElIEeHUs pa3IMyHBIX 3a]lau C sIBHO 33J]aHHOM (pu3nyueckoil MoJenblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JlaHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHSM
3aJ1auu;

® [IOHMMaHWe (U3MYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HAa OKPYXKAIOILYIO CPENY;

® OBIIQJICHWE METOJaMH CaMOCTOSTEIBHOTO IUTAHUPOBAHWMSI W TPOBEACHUS  (PU3UICCKUX
OKCIEPUMEHTOB, aHalW3a ¥ WHTEPIpeTaluyl HH(QOpPMAaIUK, ONpEeAeTICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTara;



® CO3JaHME YCIOBMM Ul DPa3BUTUS YMEHUN IIPOEKTHO-UCCIENOBATEIBbCKOM, TBOPYECKOMU
NeSITeTbHOCTH.

Ha u3ydenue gusuku (6a30BbIii YpOBEHB) Ha YPOBHE CpeHEro obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipennaraemslii B mporpamMmMe o (pusmke nepedeHb Jad0paTOpPHBIX U MPAKTHUECKUX padOT SABISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOp MpoBelIeHHs JabOpaTOpPHBIX PadOT M ONBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYaronInXCs.

COJAEPKAHUE OBYUYEHUS

10 KJTACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOI0 MO3HAHUSA

®dusuka — HayKa o npupoje. Hayunbsie MeTOpl MO3HAHUS OKpY>Karollero Mmupa. Poib skcnepuMenTa u
TEOPUU B MIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (pu3MYECKUX SBJICHUM W mporieccoB. Hayunbple rumore3sl. OU3MYECKHUE 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHOH KapTUHBI MHUPA, B MPAKTUYECKOM
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanorosble ¥ IHU(PPOBbIE U3MEPUTEINIbHBIE IPUOOPHI, KOMIIbIOTEPHBIE JATUHUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYeCKOro JBWkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHUE MaTepUalbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoOpaAuHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJMHEWHOE IBMKEHHE. ['pa@uKu 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U NIEPEMEIICHHS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiiHoe nBuxeHue. [[BHKeHHME MAaTepHaJIbHOM TOYKH MO OKPYXHOCTH C IMOCTOSHHOW MO
MOJYJII0O CKOpPOCTBbIO. YTJIOBas CKOPOCTh, IJIMHEWHas CcKopocTh. Ilepmon u dactora oOparieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, IBHKEHUE CHAPSAO0B, LIETIHbIE U
PEMEHHBIE TIEpeaaYH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPAs KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXIY MYTAMH, MPOWUICHHBIMU TEJIIOM 3a IMOCIEI0BATEIbHbIE PaBHbBIC
MIPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAIIBHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. IlepBsiii 3akoH HeroToHa. MIHEepLunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Tpunuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa 11 MaTepranbHOM TOUKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckosbxeHus, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb>KEHUSI U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia CONpOTUBICHUS NpPU BUKEHUU Tela B
KHUJIKOCTHU WU rase.

[ToctynarensHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TEIA.

TexHuueckue ycTpoucTBa M MPAKTHYECKOE MPUMEHEHUE: MOAIINITHUKY, JBHKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CrnoxxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecuSI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT uX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbe MaTepranbHOM TOYKH (TeNa), CUCTEMbI MaTepuaibHbIX ToueK. IMITyNIbC CUJIbI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJibca. PeakTUBHOE JIBUYKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHN KUHETUYECKOM SHEPTUH.

[TorennuaneHast oHeprus. lloTeHumanbHas dHeprus ynpyro Ae(GOpMHUPOBAHHOW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HEMOTEHIMANbHbIE CUIIbL. CBA3b pabOThl HEMOTEHLIUANBHBIX CHUJI C MU3MEHEHHEM
MEXaHUYECKOHN 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

Ynopyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckue ycTpoicTBa M NMPAKTHUECKOE NPUMEHEHHE: BOAOMET, KOMEP, NPYKUHHBIA MUCTOJET,
IBUKCHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yuenne abCONOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanune cBsizu pabOThl CHJIBI C M3MEHEHHMEM MEXAaHHYECKOW HSHEpruu Tejla Ha IMpuMepe
PacTsKEHUSl PE3UHOBOIO XKI'yTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa ¥ TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE  ITIOJIOKEHMUS MOHGKynSIpHO-KI/IHeTI/ILIeCKOﬁ TEOpHUHU MW HUX OIIBITHOC 000CHOBaHHUE.
BpoynoBckoe nBmxkenue. Auddysusa. Xapakrep ABMKEHHsS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu



CTPOEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TeNl U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pazmepsl Mosekyi. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens uneansHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KHHETUYECKOW TEOPUM HICAIBHOTO
raza. AOCONIIOTHAsT TeMIlepaTypa Kak Mepa CpeAHeld KMHETHYECKOW YHEPTUH TEIJIOBOTO JIBUKECHHUS YaCTHIL
raza. [llkama temnepatryp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BEIIeCTBAa, (oTorpaduu MOJIEKYNT OpPraHUYECKHX
COETUHEHUH.

OmnbiThl 0 AU y3Un KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBU)KEHUS.

Mogens onbita LltepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Mopaeinb, HIUTFOCTPUPYIOIIAs IPUPOLY AaBJICHHUs ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UAEAIBHOTO ra3a, U30MpPOLECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOI0 Tra3a.

Tema 2. Ocnoevt mepmoouHamuku

Tepmoaunamuueckas cucrema. BHyTpeHHSs SHEprus TepMOJMHAMUYECKON CUCTEMBI M CHOCOOBI €€
n3MeHenus. KonmdecTBo TemoTsl U pabora. BHyTpeHHss sHEprus 0JJHOATOMHOI'O U€albHOro ra3a. Bussl
TEIUIONEpeay: TEIUIONPOBOJAHOCTb, KOHBEKLUS, H3JIyd€HUE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TEII0ThI pH Tejionepeaaye.

ITonarue 06 aguabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMuKH. [IpuMeHeHne epBoro 3aKoHa
TEPMOJMHAMHUKH K H3omporeccam. ['papudeckas mHTEprpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MPOLECCOB B IPUPOJE.

TennoBsle MamuHbl. [IpuHIMIBL JeCTBUS TEIOBBIX MalIuH. [IpeoOpa3zoBaHus SHEPTUH B TEIIOBBIX
MmamuHax. Koag¢unuent nonesnoro neifictBus temnoBoil Mammumubl. [ukn KapHo m ero koadduuueHt
MI0JIE3HOTO AEUCTBUSI. DKOJOTUYECKHE MPOOIEMBbI TEIIOOHEPIETUKH.

TexHnueckue yCTpOHCTBA M TIPAKTHUECKOE IPUMEHEHHWE: JBHUraTellb BHYTPEHHEIO CrOpaHMus,
OBITOBON XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEW SHEPruM Tejla IMPHU COBEPIIEHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IOA
JEeWCTBUEM CXKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOI TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

W3meHneHnne BHyTpeHHEHN 3HEpruu (TemMnepaTypsl) Tejla Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Mcmapenne u kurneHue. AOCONMIOTHAS W OTHOCHUTEIbHAsS
BJIQKHOCTh Bo3ayxa. HachlmeHnHsblit nap. Y ienbHas TEmIoTa napooopazoBaHusi. 3aBUCUMOCTb TEMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue n amopHbie Tena. AHM30TPONHs CBOWCTB KpucCTayuioB. JKunkue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpucTaud3anus. YAeiabHas TEyioTa IUJIaBICHHS.
Cybnumarus.

YpaBHeHHE TEIJIOBOTO OaaHca.



TexHu4eckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KATOPUMETP,
TEXHOJIOTHH TIOJTy4CHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTIIECKOTO BEIIECTBA.

JleMoHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

OnekTpuzanusi Ten. OJNEeKTpuueckuid 3apsan. JlBa Buaa siiekTpuueckux 3apsiaoB. [IpoBoaHuKu,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUsI SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsiioB. 3akon Kynona. ToueuHbIN 37EKTPUUYECKUN 3apsid. DICKTPUUECKOE TOJIE.
Hamnpsixkénnocts  anexktpuueckoro mnoss. IlpuHiun cynepno3unuu snekTpudeckux nosei. Jlunuum
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PaGora cun snekrpocratuueckoro mons. [lorenmman. PasHocts moreHnumanoB. [IpoBogHuku u
TUAJICKTPUKHU B AJIEKTPOCTATHUECKOM T0JI€. JudekTpuyeckas npoHUIIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOpA.

TexHuueckue  yCTpOHMCTBA W IMPAKTUUYECKOE  NPUMEHEHHUE:  3JIEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUUECKAs 3aIlMTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHJEHCATOpP, KOMHPOBAJIBHBIN ammapar,
CTPYMHBII IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HaRNEKTPU30OBAHHBIX TEJI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIUDJIEKTPUKHU B JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IJIOIIAIM IUIACTHH, PACCTOSIHUS MEXKIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii nekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTPpUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOro Toka. Mctounuku Toka. Cuna Toka.
TlocTOSsIHHBII TOK.

Hanpsixenue. 3akon Oma aJ1g yyacTka Henu.

DJIEKTPUYECKOE CONMPOTHUBIIECHHUE. YEIbHOE CONPOTUBICHUE BemiecTBa. llocinenoBaTenvHoOE,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIeHnia. MOmHOCTh AIEKTPUIECKOTO TOKA.

DNEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKA. 3akoH Oma sl MOJIHOU
(3aMKHYTOM) 25ekTpuueckoit nemu. KopoTkoe 3aMbIkanme.

ONeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTb CONPOTHUBIEHUS METANIOB OT
Temreparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[MonynpoBonuuku. CoOcTBeHHass U MpUMECHas MPOBOAUMOCTh MOIYNpoBOoAHUKOB. CBoiicTBa pP-—n-
nepexoza. [loxynpoBogHIKOBBIE TPHUOOPHI.



DNEeKTpUUECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOJUTUYECKAs] JAUCCOLMALIMSL.
DIIEKTPOJIN3.

DnekTpruyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psn. Monnus. [lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEpMETp, BOJBTMETP, PEOCTar,
MCTOYHHMKH TOKa, O3JIEKTPOHArpeBaTEeNIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENIBHBIE NPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHl M (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIA JTHOJ,
rajlbBaHuKa.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAMIPSIKEHMUSL.

3aBUCHMOCTb CONPOTUBIICHUS LUJIUHIAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOMIAJHM IONEPEYHOIO
CEYCHMS U MaTepHaa.

CMmelnaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe M3MepeHue 3IEKTPOABUKYIIEN CHilbl. KOpOTKOE 3aMbIKaHUE TajlbBaHUUYECKOrO AIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTHBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUOJIA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABIKYIIEH CUIIbI NCTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habnronenue anekrponusa.

Me:xnpeamerHble CBSI3U

Nzyuenue xkypca pusuku 6a30Boro ypoBHs B 10 kiacce oCymecTBIsIETCS C yUETOM COJEPKATEIbHbBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTMH, XUMHUH, Freorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIONEeHHE, OSKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YpaBHEHMM, JuHelHass (QyHKUus, napabona, runepbosa, uX
rpaduKyd U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPHI U UX IMPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusn: mexanudeckoe IBM)KEHHE B KHUBOW mpupone, nuddysus, ocMoc, TemI00O0MEH >KUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TN, XUIAKOCTEH M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAILIOB,
NEKTPOJINTUYECKAS TUCCOLMALINSI, TAJIbBAHUKA.

I'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHUKE,
MOJIIMITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMIyJbca B TEXHHUKE (pakeTa, BOAOMET M JIpYTHeE),
JIBUraTellb BHYTPEHHEr0 CrOpaHus, mapoBas TypOuHa, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MIOJIy4EHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM 4YHCJIE HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKas — 3allUTa, 3a3eMJICHHE  DJEKTPONpPHUOOpOB, KCEPOKC, CTPYWHBIH  MpPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, ralbBaHHKA.

11 KJIACC

Paznen 4. diiekTpoanHamMuka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[ToctossHHbIE MarHuThl. B3amMoOAeHCTBUE TMOCTOSHHBIX MarHuToB. MarnutHoe moJe. Bektop
MarHuTHOM WHAYKUMH. [IpUHLMN Cyneprno3uMyd MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLIHH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.



MaruutHoe 1ojie NMpoBOJHMKA ¢ TOKOM. KapTMHa NMHMHA MHIYKIUMU MAarHUTHOTO MOJS JUIMHHOTO
IPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IIPOBOAHMKA, KaTylIKM ¢ TOKoM. OmbIT Opcrena.
B3aumMozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moayiap W HampasjieHUE. [[BukeHHE 3apspKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHoM nose. Padora cuisl Jlopenna.

SIBneHue AEeKTpOMarHuTHOM MHAYKUMU. [I0TOK BEKTOpa MarHUTHOW MHAYKLHU. DIEKTPOABHKYILAS
CWJIa UHAYKIMH. 3aKOH IEKTPOMArHuTHOU nHAykuun Papanes.

BuxpeBoe aniekTpudeckoe mosie. DNEKTPOABIKYINAS CUIa MHAYKIUU B IPOBOAHMKE, TBUKYLIEMCS
IIOCTYNATEIBbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHayKTHBHOCTS. SIBIECHME CAMOMHIYKIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKLIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHudeckue ycTpoMCTBa M IIPAKTUYECKOE NMPUMEHEHHUE: IOCTOSHHBIE MAarHWUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOABUIATENb, YCKOPUTEIIN MIEMEHTAPHBIX YaCTHILL, UHAYKIHOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3anmMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuio JleHna.

3aBHCUMOCTb JIEKTPOJABIKYIIEH CUIIBI HHAYKIIMHM OT CKOPOCTH U3MEHEHUS MarHUTHOT'O MOTOKA.

SIBiIeHNE CAMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO NOJIA KaTYIIKHU C TOKOM.

HccnenoBanue 1eicTBUA IOCTOSHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUs 31€KTPOMArHUTHON MHIYKIUU.

Paznen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJIEOAHUS

Konebarenbnast cucrema. CBOOOAHBIE MexaHW4YecKue Kkolebanus. [apMoHUYeckue KoyeOaHUs.
[lepuon, uvacrora, ammutyna u ¢asza konebanuil. I[IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHHUecKHX KoneOanuii. [IpeBpaiienue sHepruu mpu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIeOaHUsl B MI€aIbHOM KOJIeOaTeIbHOM
KOHTYype. AHANOTUS MEXIYy MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojebOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJIeOaTelIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojeOaHUsX. BbIHYX/IeHHbIE MexaHHueckue Konedanus. PesonaHc.
BriHyX1€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  Tok. CuUHYCOMJANbHBIM TE€pPEeMEHHBIM TOK. MOIIHOCTE MEPEMEHHOI0 TOKAa.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIBI TOKA U HAIIPSKEHUSI.

Tpauchopmarop. [IponsBoacTBO, epenaya u MOTPEOICHUE FICKTPUUECKON SJHEPTUU. DKOJIOTUIECKHE
PUCKH TIpU TIPOM3BOJICTBE AIEKTpodHepruu. KylbTypa HMCIOIB30BaHUS DJIEKTPOIHEPTUN B TOBCEIHEBHOM
KU3HHU.

TexHuueckue yCTpOMCTBa M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUH 3BOHOK, TI'€HepaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJiedaTenbHON cucTeMbl (TIPYKMHHBIN WK MAaTEMaTUYECKUN MAsITHHK).

HabGmronenue 3aryxaronux Kojie0aHu.



HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB00O/IHBIC AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmorpaMMbl (3aBUCUMOCTH CHJIbl TOKAa M HANpPSOKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3sonanc mnpu mociaenoBaTeNbHOM —COCOIMHEHHM PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TuHUN 3EKTPoIepeaauH.

Yuenuueckuii s3xcnepumenm, n1abopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJbIX KOJEOAHUN Tpy3a HA HUTU OT JAJUHBI HUTH U MAaCChI
rpysa.

HccnenoBanue nepeMEeHHOr0 TOKA B LENHM U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHJIEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHUmMHbLE 60JIHbL

Mexanuyeckue BOJHBI, ycloBus pacnpoctpaHeHus. llepuona. CkopocTh pacnpocTpaHEHUs W JJIMHA
BouiHBI. [lonepeunsie u npoaoibHbIe BoJHBL. MHTepdepenius u nudpakius MexaHn4ecKuX BOJH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3JyYEHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BekTopoB E, B, V B anekrpomarnutHo#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npenomiieHue, noispusanus, qudpaxius, uarepeperius. CKOpoCTh 3MEKTPOMAarHUTHBIX BOJH.

[Hxana sneKTpOMarHuTHHIX BOJIH. [I[puMeHeHNEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paiuoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpOHMCTBA M  NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, pPaauoNnpuéMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Koneb6mromnieecs Teno kak HCTOYHUK 3BYKA.

Habmronenne oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJH.

Habmonienue nntepdepeHnu U AMPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOM pEe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

UccnegoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, NPEIOMIICHHE, MOJsSpU3alus,
nudpakus, MHTeppepeHL .

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpamosnHEHOE pacIpoOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoenne n300paxeHu B TIIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHHs cBeTa. AOCOMIOTHBIN MOKa3arenb npenomienus. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIit yroi MoJHOr0 BHYTPEHHETO OTPaKECHHUS.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber.

Cobwuparonue u paccenBaromye JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSTHHE W ONTHYECKas CHIa
TOHKOW nuH3bI. [locTpoeHne n300paxeHwil B cOOMpAIONINX U pacceHBaIONINX JuH3aX. DopMmyrna TOHKOM
JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKOMN ONTUKHU.

BonnoBass ontmka. Wurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIOBUS HAOIIOICHHUS
MakCUMyMOB M MHHHMYMOB B HHTEPQEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakimonnas peméTka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB TpH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuzanus ceera.
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TexHuueckue ycTpoiCTBa U MPAaKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, OoToarnmnapar, MpOeKIUOHHBIN
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs penIéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacrpocTpaHeHHne, OTpakeHUe U nperoMieHue ceera. OnTuueckue npuodopshl.

[Tonnoe BHyTpeHHEe oTpaxeHue. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paykKeHHM B JIMH3aX.

Mopenu MUKpOCKOTIa, TEJIECKOIA.

Hab6mronenue narepdepeHimu ceera.

HaGmonenue nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue crekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

Habmotenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3aX.

HaGirotenue aucriepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnupl  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHWKW. IlocTynaTel  cliEIMabHOM  TEOpUU
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BAaKyyMe, IPUHLUI OTHOCUTEIBHOCTU
OlHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBs13p Macchl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUS IIOKOS.

Paszpen 7. KBanToBas puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEpruH (HOTOHA C €T0 YACTOTON. DHEPTUs M UMITYJIbC (POTOHA.

OtkpeiTe u uccienoBanue Qorodpgexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddeKra.
VYpasuenue DitnmreitHa 115 hotodpdexra. «KpacHas rpanuia» hotodddekra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUUYECKOE NMPUMEHEHHUe: (POTO3NEeMEHT, (OTOAATUHMK, COJIHEUHas
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gpotoagdekra.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuro o -vactui. I[lmanerapHas monenb
atoMa. [loctynarsl bopa. M3nyuenue u morunomieHue (GOTOHOB MpHU IMEPEXoAe aToMa C OJHOTO YpPOBHS
SHEpPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/A.

BosHoBBIE cBoicTBa yacTull. Bomubl ge bpoinsa. KopnycKynsspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuuyeckue ycTpoilcTBa M MNpPaKTHUYECKOE MPUMEHEHME: CHEKTPaJbHBIM aHalnu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJHBI JIa3epa.

Habntonenue nuHeyaThIX CIEKTPOB U3TyUESHHUS.
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Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

Habmtonenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHUs siipa. OTKpbITUE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio coctaBa paAMOaKTUBHOro uinydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykmoHHas monens sapa IeizenOepra—lBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnag. DNEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uznmydeHue. 3aKoH
paZaMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SAnepusle peakuuu. Jlenenue U CUHTE3 SIeEp.

Anepubiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOsiieMbl M TEPCHEKTHBBI SAECPHOM DHEPTrEeTHUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHudeckue ycTpoMCTBa M NPAKTUYECKOE NPUMEHEHME: JO3UMETp, Kamepa BuiibcoHa, saepHbIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1ab6opamopHvle pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IpHuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYCHUE ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Bes3aust, spKue 3BE3/1bl, JIAaHETHI, UX BUAUMOE JIBHIKEHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3BI, MX OCHOBHBIE
XapakTepUCTHKU.  JlmarpamMmma  «CHEKTpaJbHBIM  KJacC  —  CBETUMOCTB».  3BE31bl  TJIaBHOU
MOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» AJis 3BE3] TJABHOM MOCIIEIOBATEIbHOCTH.
BuyTtpeHnHee ctpoenue 3BE31. COBpPEMEHHBIE NPEACTABIEHUS O MPOUCXOXKIACHUM U dBomonuu CoiHia u
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u auxenue Connua B ["anaktuke. TUIBI ranakTUkK.
Pannoranaktuky n kBazapel. UEpHBIE ABIPHI B SIPaX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akoH XaO6ma. Pasberanue ramaktuk. Teopus bonbmioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habmtonienuss HEBOOPYKEHHBIM TJIa30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHUIOKEHUN IS
OTIpeJIeJIeHUs TOJIOKEHHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MTOJTYIIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.

Oo6o01maruiee NOBTOPEHME

Poinb (pu3KKM U aCTPOHOMHM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMaIbHON U 3TUYECKOH cdepax
NeSITeIbHOCTH YeJIOBEKa, pojib U MeCTO (M3MKH U aCTPOHOMHUHU B COBPEMEHHOH HayyHOW KapTHHE MHpa,
poib (uznyeckor TeopuH B (OPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢u3nyecKkoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IPEACTaBICHUI O
IIPUPOJE.

MexnpeameTrHblie CBSI3H
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Wzyuenne xypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce oCymIeCTBISICTCS C yYETOM COAEpKATEIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C U3YyYEHUEM METOJOB HAY4YHOIO IIO3HAHMSA: SIBJICHHE,
Hay4Hblil (akT, rumnoresa, (¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IEeHHe, 3KCIIEPUMEHT,
MOJEIUPOBAaHUE, MOJCIIb, U3MEPECHHUE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHMH, TPUTOHOMETpUUYECKHE (DYHKIMHM: CHHYC, KOCHHYC,
TaHIE€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKACCTBO, BEKTOPHl M HUX IPOCKUUU HA OCHU
KOOp/IMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMH, NPU3HAKK HOJAO0MS
TPEYyroJIbHUKOB, ONPEIETICHUE IUIOINAAN TNIOCKUX GUryp U 00bEMa Tel.

Buonozus: anexTpudeckue sBJICHUS B )KUBOW MPpUPOJIE, KoseOaTeabHble ABUKEHUS B )KUBOU MpHUpOJIE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, IEUCTBUE PAaIUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

I'eoepachus: MmarHUTHBIE 110JIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, (OTOCHEMKA 3eMHOM TOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

Texnonocusi: JWMHUM  DJIEKTpOIIEpeNad, TIEHEpaTop IEPEMEHHOr0 TOKa, JJIEKTPOJBUIaTEllb,
WHAYKIIMOHHAS TIeYb, paaap, paAuoNpuéMHHEK, TEIeBU30p, aHTeHHA, Tenedon, CBY-neus, MpoeKIIMOHHBII
anmnapar, BOJJOKOHHas ONTHKA, COJTHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne yueOHOTO TpenMera «Du3Wka» Ha YPOBHE CpeIHEro o0Imero obpa3oBaHus (0a30BBIA
YPOBEHB) JIOJKHO OOCCIICUYHUTH JOCTHKCHHE CIICAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTO TpenMeTa «Du3uKay JTOJDKHBI OTPakaTh TOTOBHOCTD H
CHOCOOHOCTh O0yUaroOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIHUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAllM{, TO3UTHBHBIX BHYTPEHHHX YOEXKJICHUH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM [EHHOCTSIM POCCHUHCKOro OOIIeCTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OMbITa
JEATEIBHOCTH B IIPOLIECCE pEATM3allMM OCHOBHBIX HANPABJICHWIM BOCIHTATEIbHOM IEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKAAHCKON MO3HUIIMKA O0YUAIOIIerocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O UJI€HA
POCCHIICKOTO 00111eCTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IEYETTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPa’kJaHCKOro O0IECTBa, y4acTBOBATh B
caMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAJIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUAMH U
Ha3Ha4YCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTH POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSIM POCCUUCKUX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHUS;

CIIOCOOHOCTh OILIEHWBATh CHUTYAaIlMI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEITLHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
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JCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUYas JCTETUKY HAyyHOIrO TBOPYECTBA, IPHUCYIIETO
(bu3UIeCcKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K Pa3IUuHbIM cdepam HpodecCHOHATBHOM IESATEIbHOCTH, B TOM 4YHCJIE CBSI3aHHBIM C
(GU3MKON M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccun W peaan30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (PU3UKHU Ha TMPOTHKEHUN
BCEH KHU3HU,

6) 9KOJIOTNY€ECKOT0 BOCTIUTAHHUS:

Cc(OPMHUPOBAHHOCTb 3KOJIOTMYECKON KyJIBTYphl, OCO3HAHHE INTOOAIBHOIO XapakTepa 3KOJOIMUECKUX
pooem;

IUIAHUPOBAaHUE M OCYIIECTBICHUE ICHCTBUI B OKpYKalOUIeW cpelle Ha OCHOBE 3HAHMA Liejel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIpeHue OIbITa AEATEIbHOCTH 3KOJIOIMYECKON HAIIPAaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAaHUM
1o (hu3uKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHUS
¢bu3nyeckoil Hayku;

OCO3HAHHE LIEHHOCTH HAyYyHOM JeATEIbHOCTH, TOTOBHOCTh B IIpollecCE€ HU3Y4YEHMs] (PUHUKU
OCYLLIECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh MHANBHIYyalbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeCTBUS
ba3oBble Jornyeckne aeMcCTBUSA:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIIATH LENU JEATEIIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B paCCMaTPUBAEMbIX (PU3MUCCKHX SBJICHHSIX

pa3pabareiBaTh IUIAH PEIICHUS NPOOJIEMBI C YYETOM aHAIM3a HMMCIOIIMXCS MATEPHATBHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBI)I B JCATCIIBHOCTh, OILI€CHHBATh COOTBETCTBUC pCSYJ'II)TaTOB neiaiaM, OLCHHUBATH
PHUCKU MOCIEACTBUM AEATEIBHOCTH;

KOOPJIMHHUPOBATh U BBINOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BI/IBaTB eraTI/IBHOG MBIIIIJICHHUEC l'IpI/I peHIGHI/II/I JKN3HCHHBIX np06neM.

ba3oBble ucciaeaoBareibCKue 1ecTBUS.

BJIaACTH Hay‘-IHOI\/'I TepMI/IHOJ'IOFI/Ief/'I, KIIFOYCBBIMHU ITOHATHUIMU U MCTOJaMN (1)I/I3I/III€CKOI\/JI HayKI/I;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIIENOBATENLCKON U TPOEKTHOW NEATENBHOCTH B 00dacTu (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY IOMCKY METOJOB pelieHust 3a1ad (pU3nIecKoro
COZIEPKAHUS, IPUMEHEHUIO PA3JIUYHBIX METOI0B MIO3HAHMUS;

BJIaACTH BUIaMU ACATCIIbHOCTHU 110 HOHy‘IGHI/IIO HOBOTI'O 3HaHUA, ero I/IHTepHpCTaIII/II/I,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3TUYHBIX YYEOHBIX CHTYAIHSIX, B TOM YHCIE TP CO3AaHUU YIeOHBIX
IIPOEKTOB B 00JacTH (PU3MKH;

BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIE CBSI3M M AaKTyalM3UpPOBATH 3a/auy, BBIJBUraTh THUIOTE3y €€
pel_HeHI/IH, HaXOOUThb apFYMeHTI)I I 10Ka3aTeJIbCTBA CBOUX YTBep)KJIeHHﬁ, 3a1aBaThb napaMeTpLI 158
KPUTEPUU PEILICHHUS;

aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘IeHHBIe B XO0Ie pemeHI/m 3a1a49u peSYJ'II)TaTI)I, KpI/ITI/I‘-IeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTD, POrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOMN JAEATEIHPHOCTH, B TOM YHUCIIE PU
W3Y4YeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;
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yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTell;

BBIJIBUTATh HOBBIC UJCH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXOIbI M PEIICHHS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMHU TMOJIydeHUs WHMOpManuu (PU3UIECKOTO COACPKAHUS M3 UCTOYHHKOB PAa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIICCTBIIATh MOUCK, aHAJN3, CHCTEMATU3ALMI0 U UHTEPIPETANUI0 HHPOPMAITUU
Pa3IMYHBIX BUJOB U (DOPM MpEICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHW3alMOHHBIX 33J1a4 C COOJIOJCHUEM TPeOOBAaHUI IPTOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pPEeCypCcOCOEepeKCHHs, TPABOBBIX M ATHYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 06€301MacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCpXKAHUS B pPA3NUYHBIX (GopMarax ¢ Yy4ETOM Ha3HAUYCHUS
WHGOPMAIIMY U [IEIEBOI ayIUTOPHH, BEIOUpPAst ONTUMAIILHYIO ()OPMY TIPECTABICHHS U BU3yaIH3aIlHH.

KoMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOLEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacro3HaBaTh MPEIIOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM S3bIKOBBIX CPECTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JECHUCTBUA IO €€
JTOCTIDKEHHUIO: COCTaBJIATh IUIAH JEHCTBUHN, PacIpeiesiATh POIU ¢ Y4ETOM MHEHHH Y9aCTHHKOB, OOCYXIaTh
pe3ybTaThl COBMECTHON pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa M KaXKIOrO0 yYacTHHKA KOMaHIbl B OOLIMI pe3ynbTar IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULIMN HOBU3HBI, OPUTMHAIBLHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3JIWYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmusanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITEIBbHOCTh B 00JAaCTH (DU3UKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJIbHO COCTAaBJIAThH IJIaH PEUICHHs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHU];
JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;
pacuMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHHIA;
JieJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HPYAULMU B 00JaCTH (U3MUKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yNIbTATOB LIEISAM;
BJaJIeTh HABBIKAMM TI03HABATEJIILHOW pe(diIeKcun Kak OCO3HaHMsS COBEpIIAEMBIX JACUCTBUH U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIOJIb30BaTh MPUEMBI pedIIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AECATEIbHOCTH;
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MNpUHUMATh ce651, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JSSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce M0CTHKEHHSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbl MO (pU3MKe Ui YPOBHS
cpenHero ooOmero o0pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HHTEIICKT,
[peAnoJIararouii chopMUPOBAHHOCTh:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE IMOIMOHAIBHOE COCTOSHHE, BHJCTh
HAIpaBJICHUS Pa3BUTHsI COOCTBCHHOW 3MOIMOHAIBLHOM c(hepbl, ObITh YBEPEHHBIM B cele;

CaMOpPCryJIMpoBaHrsd, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHUC IMPUHHUMATh OTBECTCTBCHHOCTL 3a cBOE
MOBE/ICHUE, CIIOCOOHOCTh aalTHPOBAThCS K 3MOIMOHAILHBIM U3MCHEHHSM U IMPOSIBIISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMIICHHE K OCTIDKCHHIO €M M YCHEXy, ONTUMH3M,
HWHUIUATUBHOCTb, YMCHUC [[eflCTBOBaTL HUCXoada U3 CBOUX BO3MO)KHOCT€I>1;

IMIIATHH, BKIFOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHAIILHOE COCTOSHUE PYTHX, YIUTHIBATH €TO
[IPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUYAIONIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUS C JAPYTUMH JIHOJIbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemarb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K konmy o6yuenust B 10 kijiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

JEMOHCTPHPOBATh HAa MpPHMEpax poJib M MecTo (pu3uKku B (OPMHUPOBAHUU COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTH, B TPAKTHUECKOHN eATeIbHOCTH JIFOCH;

VYUTHIBATh TPAHUIBI TPHUMEHCHUS W3YyYEHHBIX (PHU3UYECKUX MOJCNICH: MaTepualibHas TOYKa,
MHEepLHaIbHas CHCTeMa OTCu€Ta, aOCOJIIOTHO TBEPAOE TENO, WICAIbHBIN ras3, MOJEIH CTPOEHHUS Ta30B,
KUIKOCTEN U TBEPMABIX TEJ, TOUCYHBIN SJICKTPUUCCKUN 3apsi/i IPU pelIeHUU (PU3NIECKHX 3a/1a4;

pacrno3HaBaTh (hU3HUECKUEe SBICHUS (TPOIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOPHH CTPOCHHUS BEIIECTBA W JJICKTPOJMHAMHKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE ABW)KEHHE, CBOOOIHOE TMajJeHHe Tel, ABM)KEHHE IO OKPYKHOCTH,
WHEepIWs, B3auMoieicTBue Tei, nuddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX Te,
M3MEHeHHe 00bhEMa TeN MPH HarpeBaHUU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHICHCAIIHs,
MJIaBJICHUE, KPUCTAILIM3AlMsI, KHUIICHHE, BIAXXHOCTh BO3/yXa, IIOBBIINICHHE JaBJIEHUS Ta3a IpPH €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBSA3b MEXKIy MapaMeTpaMH COCTOSIHUS Ta3a B H30Mpoleccax,
ANIEKTpHU3aLUs T€J, B3aUMOJICHCTBUE 3apsiI0B;

OMKCHIBATh MEXAHMYECKOE JABM)KCHHE, HCIONB3ys (HU3MYecKre BEIMYMHBI: KOOpAWHATA, MYTh,
NepeMelIeHe, CKOpOCTb, YCKOpEHHWE, Macca Teja, CHuJla, HUMIYJIbC Tejla, KHWHETHYecKas JHeprus,
MOTEHIIMAJIbHAs DHEPTUs, MEXaHW4yecKas padoTa, MEXaHUYECKash MOIMHOCTH;, MPHU ONUCAHUHU MPABUIHHO
TPaKTOBaTh (U3UYECKUN CMBICT HCIOJIb3yeMbIX BEIWYUH, WX OOO3HAYEHUS W EJAWHHIIBI, HAXOJWUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BETUYHMHAMU;

OTHCHIBAaTh HM3YYECHHBIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUSA, HWCIONB3YS (U3HUUYECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIeparypa, CpeIHss KUHETHYeCKas HHEePrusi XaoTHUUECKOrO JBUKEHUS
MOJIEKYJI, CpEIHEKBaJApaTUIHAs CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs dHEPTus, padora
raza, Ko3QQGUIUEHT TOJE3HOTO ICHCTBHS TEIUIOBOTO JBHUTATENs; MPHU OMUCAHUU TMPABHIBHO TPAKTOBATH
(UBUYECKUN CMBICIT HUCIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS MW €IUHHIIBI, HaXOJIUTh (OPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUHNHAM;

OTHCHIBATh M3yYEHHBIE AIEKTPUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS (ITPOIIECCHI),
UCTIONB3Ysl (pU3MYEeCKUe BEIMUYMHBI: AJIEKTPUUYECKUIN 3apsii, DJIEKTPUYECKOEe IOoJie, HAMPSKEHHOCTH MO,
MOTEHIIMAN, Pa3HOCTh TMIOTEHIMAJIOB; TPH OINWCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIOJIb3YEMBIX BEIUYHMH, MX OOO3HAUEHUS W EIUHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE TaHHYIO
(UBUYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU;
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aHAIM3UPOBATh (DU3MUYECKUE TMPOLECCHl U SIBICHUS, UCIOJNB3Ys (DU3MYECKHE 3aKOHBI M TPUHIIUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMH CHUII, TPUHIIUIT PAaBHOIPABUS MHEPIUATBHBIX CUCTEM
0TCY€Ta, MOJEKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, CBSI3b CpEAHEH
KHHETUYECKOW JHEPTMH TEIJIOBOTO JIBIKEHUS MOJIEKYJI C aOCONIOTHOW TeMIIepaTypoi, MEpBBIA 3aKOH
TEPMOJUHAMUKHN, 3aKOH COXpAaHEHHs 3JEKTPUUYECKOro 3apsna, 3akoH KysnoHa, mpu 3ToM pasznuyarhb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTW4YecKOe BBIPAKEHHE M YCIOBHS (TpaHHIBI, 00JacTi)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAITUH, TIPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3auvarh
yCIIOBUS UX 0€30IaCHOT0 UCTIOJIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHSATE AKCIIEPUMEHTHI TI0 HUCCIISIOBAHUIO (PU3UYECKUX SIBJICHUN U MPOIIECCOB C UCIOIh30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (QOpMYyIUpOBaTh Mnpoliemy/3anady M TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHUS, WPOBOAHUTH OMBIT H
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TMPSMbIE W KOCBCHHBIE H3MEpPEHUs (PU3NYCCKUX BEIMYWH, MPH OTOM BLIOUPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;

WCCIEAOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEIWYMHAMU C HCIOJIB30BAHUEM MPSMBIX
U3MEpEeHU, TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yNbTAThl MOJYUYEHHOW 3aBHCUMOCTH
(bU3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, eJIaTh BEIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOmrofarhy mpaBuia 0Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOTro
SKCIIEPUMEHTa,  y4eOHO-UCCIEAOBATEIbCKOM M  IMPOEKTHOM  JEATEIbHOCTH C  MCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemarp pacyE€THBIC 3a/1a4H C SBHO 33JaHHOW (PU3UYECKON MOJEIBIO, HCIOIBb3YS (PU3NIECKUE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4il BHIOMPATh (PU3HUECKYIO MOJIENb, BBIICIATh (PU3UUECKHEe
BEJIMYUHBI U (DOpMYJIbI, HEOOXOAUMBIEC NIl €€ pelIeHUs, MPOBOAUTH PACUEThl U OIEHUBATH PEATLHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIMYUHBL,

pemiaTh Ka4yeCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO IIETIOUYKY PACCYKICHUM
C OTMOPOil Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

WCIIOJIb30BaTh TPU PENICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEpPIPETallud | TMpPEACTaBiIeHHUs Yy4eOHOW U HAyYHO-TIOMYJSPHOU
nHpOpMaIUK, TOJYYEHHONW W3 PA3TUYHBIX MCTOYHUKOB, KPUTHYECKH aHAJU3UPOBATH IOTYyYaEMYIO
uH(pOpMaINIo;

MPUBOJUTH TMPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM >KMU3HU JUIsl OOecreyeHus
0e30MmacHOCTH MpHu o0palleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS 3/I0POBBS U
COOJIIOICHNSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlEeH Cpejie;

paboTaTh B IpyMIe C BBIMOJHEHWEM PAa3IMYHBIX COLMANBHBIX POJieH, MIaHuPOBaTh paboTy TPYIIIBL,
palMOHAIBHO pacHpenesisaiTh OOS3aHHOCTH W TUIAHUPOBATH JESATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIlUsX,
a/ICKBAaTHO OIICHUBATh BKJIA]] KaXKJIOTO U3 YUACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOITNXCS YMEHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3MKK B (DOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU W TEXHOJOTUM, B MPAKTUYECKOHN NESITEIBbHOCTH JIIOJEH,
IIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENeH: TOYCUHBIM JIIeKTPUYECKHIA
3apsj, Jy4 CBeTa, TOYEUHbII UCTOUYHUK CBETA, siIepHasi MOJENb aToMa, HYKJIOHHAsi MOJIESIb aTOMHOTO sIpa
MIpH pelIeHnr (PU3NUECKUX 3a1ad;

pacro3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSCHATHP WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOH (DM3UKH: dJEKTPUUECKasi TPOBOAUMOCTE, TEINIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUA TOKa, B3aWMMOJEHCTBHE MArHUTOB, DJJEKTPOMArHUTHAs WHAYKIHS, JIEHCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIUICS 3apsi, SJIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI,
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MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPAXKCHHE, MpeloMIIeHHe, HHTephepeHuus, Iudpakuus u
MOJISIpU3aIvsl CBETa, JUCHEepcHs cBeTa, dotodnekrpuueckuii d3pdekt (pororddexT), cBeToBoe AaBiICHUE,
BO3HHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAsSI PAIHOAKTUBHOCTD;

ONKCHIBATH  W3YYEHHbIE CBOWCTBAa BelIECTBA  (DPIEKTPUYECKHE, MarHUTHbIE, OINTHYECKUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEA) U DJICKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI), HCIOIB3YS
¢bu3nyuecKkrue BEIMYMHBIL: 3JIEKTPUUYECKHUM 3apsijl, CHJIa TOKA, 3JIEKTPUUYECKOE HANpPsDKEHUE, DJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuja, paboTa TOKa, MHIYKIHS MarHUTHOTO
noJisg, cuia Amrepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPIHs SJIEKTPUUECKOTO U MAarHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KoyieOaTelIbHOM KOHTYpE, 3apsii W CHja TOKa B IIpOLecce
FapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHMi, (POKYCHOE PAacCTOSHHE W ONTHUYECKas CHJIa JIMH3BI, MpU
ONMCAaHWM TPABWJIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHHS H
€IMHMUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C JPYTMMH BETUYHMHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS M IPOILECCHI, HUCHONB3YS (U3MUECKUE BEIUYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacCTOTa CBETA, DHEPIHsl U UMIYJIbC (OTOHA, TIEPUOT
MOJTypacIiaga, SHEPTHUsl CBA3M aTOMHBIX S/Iep, MPH ONMHMCAHUH MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIUHUIBL, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITMUNHBI,

aHAJIM3UPOBaATh (HU3MUYECKUE MPOLIECCHl U SIBICHUS, UCIONB3Ys (PU3UUECKHE 3aKOHBI M MPUHIUIIBIL:
3akoH Oma, 3aKOHBI TOCJIEJOBATEIILHOTO M TapaJUIeTbHOTO COCTUHEHHS MPOBOJHUKOB, 3aKOH JIKOyIs—
Jlenna, 3akOH 3IEKTPOMATHUTHOW MHAYKIMHU, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpPa)XEHHsI CBETa, 3aKOHBI MPEJOMJICHHS CBEeTa, ypaBHeHHME OHIITEeHHa 111 (Gorodddexra, 3aKoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXPAaHEHHUS HMIIYJIbCa, 3aKOH COXPAHEHHUS SJEKTPUUECKOro 3apsjia, 3aKOH
COXpaHEHHsS MAacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajaa, MpU 3TOM pa3invyarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (IpaHUIlbl, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIETISATh HAMlPaBJICHWE BEKTOPA MHAYKIMHA MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, CHJIBI AMITepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOe IIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITTOJIHAT SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN U MPOIIECCOB C MCIIOIB30BAaHUEM
MPSIMBIX U KOCBEHHBIX H3MEPEHH: TpU 3TOM (HOpMyIHUpoBaTh IpodiieMy/3afady U THUIOTE3y y4eOHOTro
OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 TPEMJIOKEHHOTO OO0OpYAOBaHHS, TWPOBOJUTH OIBIT |
(GbopMynHUpOBaTh BHIBOJIBI;

OCYIIIECTBIISITh TMPSAMbIE W KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS M HCTIOIb30BAaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEpEHU;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C MUCIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATh Pe3yJabTaThl MOTYYEHHONW 3aBUCUMOCTH (PM3MUECKUX BEIHYUH B
BUJIe TaOJHII U TPAQHKOB, I€TaTh BHIBOABI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

coOmrofaTh mpaBuia Oe30macHOro Tpyda NpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOTro
OKCIEPUMEHTa,  Y4eOHO-MCCIEIOBATENbCKOH M TPOCKTHOH  JESITEIBHOCTH C  HCIOJIH30BAHHUEM
HU3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000Dy IOBAHUS;

pemaTh pacy€THBIC 3a/1a4H C SBHO 33JaHHOW (DHU3UYECKON MOJEIBI0, UCIOIB3YS (PU3NIECKUE 3aKOHBI
U TIPUHIUIIBL, HA OCHOBE aHAlM3a yCIOBHS 33/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYMHBI ¥ (POPMYIIBI, HEOOXOMUMBIE sl €€ pelIeHus, TPOBOANTh PAcYEThl M OICHHBATH PEaTbHOCTD
MOJIYY€HHOTO 3HAYCHUS (DU3HUECKON BEIIMUUHBL,

pemaTh Ka4eCTBEHHBIE 3a/]aui: BHICTPANBATD JIOTHYECKH HETIPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHH
C OTMOPOil Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

WCITIOJIB30BATh TIPH PEHICHWH Y4eOHBIX 3a1ad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTHU JUIS
MOWCKA, CTPYKTYPUPOBAHMsI, WHTEPIPETallUd ¥ TMPEACTaBICHHUs y4eOHOM U HAYYHO-TIOMYJISIPHOM
nHpOpMAINY, TIONYYEHHOW W3 pPAa3IMYHBIX HWCTOYHHUKOB, KPUTHYECKH aHAIM3HWPOBATH TOIy4aeMYHO
uH(pOpMaIINIO;

OOBSICHATH TPHHIIUAIIBI JCUCTBUS MAIIUH, TIPUOOPOB M TEXHUYCCKUX YCTPOKHCTB, pa3indaTh YCIOBHS
ux 0e301acHOr0 UCIOJIb30BaHMsI B TIOBCETHEBHOM JKU3HU;
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MPUBOJIUTH MPUMEPHI BKIAJa POCCUICKUX U 3apyOekKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHWUS 10 (U3UKE B TOBCEAHEBHOW KH3HU s OOeCredeHus
6e30macHOCTH Mpu o0pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOJIIOICHHSI HOPM KOJIOTUYECKOTO TIOBEACHUS B OKPY KaIOIIEH Cpesie;

paboTaTh B IpyMIe C BBINOJIHEHWEM Pa3IMUHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYyMIIbI,
palMoOHANBHO pacHpeAesaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIHX,

AACKBATHO OLCHUBATH BKJIaJ KaXXJA0I'0 U3 YYaCTHUKOB I'PYIIIEI B PCIICHUEC paCCManHBaeMOﬁ HpOGJ’ICMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubmaorexa LJOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa o MPUPO/IC.
1 Hayunsie MCT(}),K bl nofHapHI/Iﬂ 1 04.09.2023 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecto pusuku B

5 (hopMUPOBaHHH COBPEMEHHOM 1 06.09.2023 bubmuorexa [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 11.09.2023 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NIpsAMOJIMHEITHOE 13.09.2023 bu6mmoreka [IOK

4 1
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTTMHEHHOE 1 18.09.2023 bubmuorexa [JOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e
BxoaHast KOHTpOJILHas padoTa.

6 CBoboaHOe nazLI::HHe chopeHI/le 1 20.09.2023 bubmmorexa [JOK

' https://m.edsoo.ru/ff0c39cc
CcBOOOIHOTO ITaCHUA
KpuBonuHeliHoe TBUKEHHE. Bu6 OK
B nOIMoTeKa
7 JIBr>KeHHe MaTEpUAIbHOU TOUKH 110 1 25.09.2023 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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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

[IpuHnun otHOCUTENBHOCTH [ anmunest.

bubnmoreka [JOK
8 HHeprimanbHbIe CHCTEMBI OTCUETA. 27.09.2023 1
0 N 0 https://m.edsoo.ru/ffOc3be8
epBbIi 3akoH HproToHA
Macca tena. Cuia. [lpunnun Eut6 OK
. OTeKa

9 CyInepro3uiuu cuii. Bropoii 3akon 02.10.2023 htI;Isz'I/I;ImTe dsogru /F0c3be8
HproToHa 11 MaTepuaabHOU TOUKH o '

10 Tperuii 3akon HerotoHa st 04.10.2023 bubmuorexa [JOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsaroTeHus. Cuna Eub 10K

09.10.2023 HOJIMOTCKA
11 Tsokectu. [lepBas kocMuveckas
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10.2023 bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduument tpenus. Eub OK

nonMMoTeKa

13 Cuna conpOoTUBJIEHUS NTPH IBUKEHUN 16.10.2023 4

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 18.10.2023 bubmuorexa [JOK
MowmeHT cunsbl. Ilnedo cuitbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
NMnynbsc MmaTepralbHONM TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. 23.10.2023 bubmuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIIIHOCTH CHIIBL.

16 Kunernueckast sHeprust MarepuanbHON 25.10.2023 bu6mmorexa [IOK

Touku. Teopema 06 M3MEHEHUN
KMHETUYECKOU SHEPrUu

https://m.edsoo.ru/ff0c4502
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17

18

19

20

IToTrenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPIrUs ynpyro
ne(popMHUPOBaHHON IPYKUHBI.
ITorennuanbHast sHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

IloTeHnManbHbIe M HEMOTEHIMAIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIIMAJIBHEIX CHJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

Jlaboparopnas padota «Vccrnenoanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHHYECKOM HEepPTruu Tejia Ha
IIPUMEPE PaCTSKEHHSI pE3UHOBOTO
KTyTay

KonrtponbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

06.11.2023

08.11.2023

13.11.2023

15.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

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

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

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep JBUKEHUS U
B3aMMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogaenu cTpoeHus ra3oB, XUIKOCTEN U
TBEPABIX TEI

22.11.2023

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

27.11.2023

26



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

TernnoBoe paBHOBecue. TeMneparypa

24 u e€ usmepenue. lllkana remneparyp 29.11.2023
Henscns
o5 Wneanbnsiii ra3 B MKT. OcHoBHOE 04.12.2023 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIIepaTypa Kak Mepa
26 cpeaHel KHHETUYECKON SHEPIUu 06.12.2023 bubmuorexa [JOK
JBUKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 11.12.2023
Jlaboparopuas padota «VccienoBanue
28 3aBHCUMOCTH MEX/y IapaMeTpaMu 13.12.2023
COCTOSIHUS pa3pEKCHHOTO Ta3ay
29 N3onponeccel B HI€aNbHOM Tra3e u ux 18.12.2023 bubmuorexa [JOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crroco0nI €€ n3MeHenus. KoanyectBo 20.12.2023 bu6nmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJICATEHOTO
raza
25.12.2023 bubmuorexa [JOK
31 AKP. Buget rerionepean https://m.edsoo.ru/ff0c5¢36
VY aenbHas TETUIOEMKOCTH BEIIECTBA.
32 KonmgecTBo TeroTs! npu 27.12.2023 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AauabaTHBINA PoIIece
33 [1epBblit 3aKOH TEPMOAMHAMUKH U €TO 10.01.2024 bubnmoreka [JOK
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https://m.edsoo.ru/ff0c4fde
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IMPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs nporieccos B

. 15.01.2024 bu6mmoreka [IOK
34 npupoje. Bropoii 3akon
PHpos p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpuniun nevicteus u KII/{ TenmoBoi 17.01.2024 bubmuoreka [JOK
MAIIIHHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapnao u ero KIT 22.01.2024
37 DKOJIOTHYECKHUE TPOOIEMBI 24.01.2024
TETUIOHEPTEeTUKH
38 O6o6mmaromuii ypok «MolteKysipHast 29.01.2024 bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
Kontponbnas paboTa mo teme BuG 1OK
39 «MonekymnsapHas ¢puszuka. OCHOBBI 1 31.01.2024 1oJoTeKa
Yp ¢ https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 05.02.2024 bubmuorexa [JOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHUTEIIbHAS Bt 1OK
< 07.02.2024 HOJIMOTCKA
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN
Ayx B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe TeIa. AHU3OTPOIHS 12.02.2024 bu6mmorexa [IOK
CBOMCTB KpucTauioB. Kuakue https://m.edso0.ru/ff0c65f0
kpucTtaybl. COBpeMEHHbBIE MaTepHAIIbI
[InaBneHue n KpUCTATUTU3ALIMSL. BuG OK
43 VY aenbpHas TEIIOTA MJIaBICHUS. 14.02.2024 nosmorexa I

CyOmumariust

28
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19.02.2024 bubmuorexa [JOK
44 VpaBHEeHME TeIoBOro dajganca
p https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUUECKUI
45 3apsi. J{Ba BUIa SJIEKTPUUICCKHUX 21.02.2024 bubmoreia OK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHMKH, TUAICKTPUKU U
46 H(I;)JI OBOJIHUKHA 3aK(I:H COXpaHEHHUS 26.02.2024 buGnnorexa LIOK
yap ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumogeiicTBue 3apsaioB. 3aKkoH BuG 1OK
o o 28.02.2024 HOJINOTCKA
47 Kynona. TouedHbIN 2IIEKTpUIESCKUT
Y P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
noss. [IpuHIMn cynepno3unuu 04.03.2024 bubmuorexa [JOK
48 N
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro Bu6 110K
06.03.2024 HOJINOTCKA
49 noxad. I[Torennuan. PasHocTs
H https://m.edsoo.ru/ffOc6f00
IOTEHI[NATIOB
IIpoBOOHUKHN U OUIIEKTPUKH B
50 3J'IpeKT OCTATHYECKOM nol:J)Ie 11.03.2024 bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
.. 13.03.2024 bu6mmorexa [IOK
51 OnexTpoéMKocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIJIOCKOTO Eu6 LIOK
18.03.2024 HOJINOTCKA
52 KOHJIeHCAaTOpa. DHEPrUA 3apsKEHHOTO
A p p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGoparopHas padota "M3mepenue 20.03.2024

3JIEKTPOEMKOCTH KOHAEHcaTopa"
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54

55

56

57

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
arrapara, CTpyHHOro nmpuHTEpa.
DJIEKTpOCTaTUUYECKAas 3alUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

DNEeKTpUUECKUH TOK, YCIIOBUS €T0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma ajist
y4acTKa [enu

[TocnemoBarenbHOE, APALICIBHOE,
CMEIIaHHOE COEIMHEHNE

npoBoAHKUKOB. JlabopartopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs

PE3UCTOPOB»

PaboTta u MOILTHOCTB AJIEKTPUIECKOTO

ToKa. 3akoH Jlxoyns-Jlenna

03.04.2024

08.04.2024

10.04.2024

15.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTOM)

anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota

«M3mepenne DJIC ucTtounuka ToKa u

€T0 BHYTPCHHCTO COIIPOTUBJICHUS

17.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS MPOBOJIUMOCTD TBEPABIX

METAJUIOB. 3aBUCUMOCTb
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

22.04.2024

60

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MMyYKOB

24.04.2024
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[ToynpoBOIHUKH, UX COOCTBEHHAS U

61 MpUMeCHas MPOBOJAUMOCTh. CBOMCTBA 1 20.04.2024 bubmuoreka [JOK
p—n-nepexona. [TonmynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
PUOOPHI
DNEeKTPUYECKHUM TOK B pacTBOpax u

62 pacruiaBax 3JIeKTPOIUTOB. 1 06.05.2024 bubmuoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNeKTPpUYECKHUI TOK B razax.

63 CamMOCTOSTeTbHBINA U 1 08.05.2024 bu6mmoreka [IOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
IIna3zma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 13.05.2024 bubmuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o06maromuit ypok 1 15.05.2024 bubmuorexa [JOK
«INEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
AKP. KonrposnbHas paborta no teme

66 «Qnekrpocraruka. [locrosHHbIN 1 1 20.05.2024 bubmuorexa [JOK
JJIEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»

67 Pesepubiit ypok. KontponbsHas 1 21.05.2024 bu6mmorexa [IOK
pabota o Teme "DIeKTpoANHAMHKA" https://m.edsoo0.ru/ff0c8c56

68 PeseprubIil ypok. O60061maronuii ypok 1 27.05.2024 bubmuorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 3

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok 1

BEKTOpa MarHuTHOM uHAyKIMu. IJ1C
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WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTD. SIBIICHUE
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHUE: TOCTOSTHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTH U MACCBI I'py3a»
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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14

15

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpPaHCHUS SHEPI'UU B UACAIIBHOM
KoJie0aTeIbHOM KOHTYpPC

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

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

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

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

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

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

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnosns3oBanus

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

34



https://m.edsoo.ru/ff0cb820
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3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21 pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubnnorexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs3U. Paguonokanus
o5 KonTponbhas padota «Konebanus u 1 bubmuorteka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHMi B TUIOCKOM 3epKaie
IIpenomiienue csera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblit bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoteka [JOK
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
- OPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JuH3bI
JlabGopaTopHas paborta
31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)»
Jucnepcus cBera. CIoKHBINA COCTaB
39 oenoro ceera. L[er. JJabopaTropHas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wutepdepennus cera. Audpaxius Bbu6moteka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHre BpEMEHH U COKPAIIEHIE bubnmorexa HOK
P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMINYJIbC PENSTUBACTCKON
38 gacTHIEL. CBSI3b MacChI C DHEPTHUEHN U bubmorexa LHIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponpHas padota «OnTuka. 1 bubnmoreka [JOK
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OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
41 .0 A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 BﬁHmTegl)Ha nq;)l(b@oma@(;ema bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubsmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTa u
MPAKTUIECKOE TPUMEHEHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriomeHue GOTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMeIllI co H(?;o OBHS bubmorexa I[JOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BoiHOBEIE cBOMCTBa YacTHIl. BOIHEBI but6mmoreka [IOK
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ne bporina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI AIEPHOMN
SHEPIreTUKU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTosl HaOMoIeH!s U
PEruCTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPay

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOCE
nexenne. ColHEUYHAs! CUCTEMaA

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

S7

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BAaTENbHOCTU. BHYyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib
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(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTpPOHOMUU U
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocBenienue»

®dwuzuka. 10 knacc. DnekrponHas popma yueonuka. Mskuries I'. 5., Byxosien
b. b., Corckuii H. H.

Tetpanp 11t 1abopatopHbix padot o ¢pusuke, 10 k. [TappentreBa H.A.
CoOopHnuk 3anau o ¢usuke. 10-11 kmaccel. bazosiit ypoBens. [lapdhentbeBa
H. A.

®duzuka. 10 knacc. DneKTpoHHOE NpuiiokeHue K yueoHuky ['.51. Mskuresa,
b.b. byxosuesa, H.H. Corckoro (1DVD) (B komriekTe ¢ y4eOHUKOM).

Msxkwntes I'. 4.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Kontposnbabie u camocrositenbubie padothl. Guszuka. 10 k. Eprotkun E.C.,
Eprorkuna C.I.

Coopnuxk 3a1a4u no ¢usuke. 10-11 kmaccel. bazosiit ypoBens. [lapdenTbheBa
H. A.

®dwusuka. Paboune nporpammel. [IpenMernas nuHus yaeOHUKOB
Kiaccnuecknii kype". 10-11 knaccer. [llaranuna A. B.

®wusuka. [loypounsie pazpadotku. 10 xinacc. bazossiit ypoBens. Caypos HO.

41



A.
JIuaus YMK: YMK "Knaccuuecknii kypc" I'. . Mskumes, 10 k1.
®dusuka. 10 kaacc. DIeKTpPOHHOE NMpUJIokeHue K yueoHuky I'.5. Msxkuiiesa,

b.b. byxoBuesa, H.H. Corckoro (1DVD) (B koMIiekTe ¢ yaeOHUKOM).

Msxuies I'. 5.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://prosv.ru/assistance/umk/physics-myakishev.html

https://prosv.ru/umk/element/physics-myakishev.1437.html
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