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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usnke 0a30BOr0 ypOBHS Ha YpPOBHE CPEAHEro OOIIero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
MOJIOKEHU U TpeOOBaHUN K pe3yJjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOW MporpaMmbl, npeactaBieHHbx B @I'OC
COQ, a taxxe ¢ yu€rom (emepanibHON pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTITUH MPENOIaBaHus YIeOHOTro mpeamera
«Dusnka» B 00pa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit ®denepaiuu, peanu3yrolIMX OCHOBHBIE 00pa3oBaTelIbHBIC
pOrpamMMBl.

Copepxanue mporpaMmbl Mo (QU3MKE HaNpaBleHO Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHON KapTUHBI MUpa
oOyuaromuxcsi 10-11 knmaccoB mpu o0ydeHun ux ¢us3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIHbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k mIaHUPyeMbIM JTHYHOCTHBIM, TPEAMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOYUEHHs, a TaK)Ke YYUTBHIBAET HEOOXOAMMOCTh peau3allii MEXIPEIMETHBIX CBS3eH
(U3HKN C eCTECTBEHHO-HAyYHBIMU Y4E€OHBIMHU IpenMeTaMu. B Hell onpenesnstoTcs OCHOBHBIE LEIM M3Y4EeHHsS (PU3UKH HA
YpOBHE cpeaHero oOuiero oO0pa3oBaHus, IUIAHUPYEMBbIE pe3yJbTaTbl OCBOEHHS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, TpeMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3nKe BKIIOYAET:

e IUJTAHUPYEMBIC PE3YIbTAThl OCBOCHHS Kypca (M3HKK Ha 0a30BOM ypOBHE, B TOM YHCIIE TIPEAMETHBIC PE3YJIbTATHI 11O

rojiaMm oOy4eHHUS;

e cojaepxaHue yueOHoro npeamera «dOusuka» mno rogam o0y4eHuUs.

®du3uka Kak Hayka 0 Hanbojee OOIIMX 3aKOHAX MPHUPOJbI, BEICTyMAs B KayeCTBE y4€OHOTO MpeAMETa B IIKOJIE, BHOCHUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkaromiem mupe. LKombHBIN Kypc U3UKH — CHCTEMOOOPa3yIOMIMM s
€CTECTBEHHO-HAYUHbIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3MYECKHEe 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHMUIA,
U3y4aeMbIX XUMHEH, Ouosnorued, dusmdeckoil reorpadueit m acrpoHomuein. Mcmonb3oBaHWe W aKTUBHOE MPUMEHEHUE
(U3MYECKUX 3HAHUWM ONpEIENsIeT XapaKTep M pa3BUTHE PAa3HOOOpa3HbIX TEXHOJOrMH B c(epe >HEpreTHKH, TPaHCIIOpTa,
OCBOGHHUS KOCMOCA, TIOJIyYCHHS] HOBBIX MaTEpUANIOB C 3aJaHHBIMU CBOWCTBAaMH W Jpyrux. M3ydeHue (Pu3MKku BHOCUT
OCHOBHOHM BKJIaJl B (OpMUpOBaHHE ECTECTBEHHO-HAyYHOW KapTUHBI MHpa OOydarommuxcsi, B (OpMHpPOBAHUE YMEHUU
MPUMEHSITh Hay4YHBIA METO/]T MO3HAHUS MPHU BBHITIOJTHEHUN UMH YYEOHBIX UCCIEAOBAHUM.



B ocHOBy kypca ¢usuku sl ypOBHSA CpeaHEro oOImero oOpa3oBaHUs TMOJOXKEH Pl HACH, KOTOPhIE MOXKHO
paccMaTpuBaTh KaK MPUHLUIBI €70 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KYpC SIBJISICTCS JJOTUUECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX
pasnesioB (pU3MKHU, BKIIFOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C HEWl Marepual Kypca (GU3MKU OOBEAMHEH BOKPYr (PU3NYECKUX TEOPHUH.
BenyiiuMm B Kypce siBiisieTcst pOpMUPOBAHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U MOJIE.

Hoesa ecymanumapuzayuu. EE€ peanuzanus mpeanojaraeT HCIOJb30BaHUE T'YMaHUTAPHOTO MOTEHLHMana (PU3NUECKOH
HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (U3MKU C PA3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PCHUCCKHUMU, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU MTPOoOIeMamMu.

Hoesn npuxnaomnoti nanpasnrennocmu. Kypc ¢u3uku mpeanonaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX H
TEXHOJIOTUYECKHUX MPUIIOKEHUN N3YyYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuzayuu peamusyeTcss MOCPEICTBOM BBEJECHUSA 3JEMEHTOB COAEP)KAHMS, MOCBAIIEHHBIX 3KOJOTHMYECKUM
npoOJjieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a TakKe OOCYXIECHHUsS MpodyieM
PaIMOHATILHOTO TTPUPOIOTOJIB30BAHUS U IKOJIOTHYECKOM 0€30MaCHOCTH.

CTep>KHEBBIMH 2JIEMEHTaMU Kypca (DU3UKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl SBISIOTCA (PU3MUECKHE TEOPUHU
(popmupoBaHue MpeACTaBICHUN O CTPYKTYpE MOCTPOCHHS (PU3MUECKOW TEOpUHU, POl (PyHIaMEHTaIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEICTABJICHUSX O MPUPOE, TPAaHUIIAX MPUMEHUMOCTH TEOPUM, JJIsi ONUCAHUS E€CTECTBEHHO-
Hay4HBIX SIBJICHHUI U TIPOLIECCOB).

CHCTeMHO-ICSITEIPHOCTHRIM TOAX0A B Kypce (U3UKH pean3yeTcs TPekIe BCEro 3a CuéT OpraHu3aluu
AKCIIEPUMEHTAIBLHON JesiTenbHOCTH oOydatoutuxcs. s 6a3oBoro ypoBHs Kypca (GU3UKH — 3TO UCHOJIb30BAHHE CHUCTEMBbI
(bpOHTATBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTORB U JIA0OPATOPHBIX pabOT, KOTOPBIC B MPOTrpaMMe 1Mo (HU3HKe 00bETNHEHEI B
OOIIUI CIIMCOK YYCHHUYECKUX MPAKTUYECKUX padoT. BrieneHne B ykazaHHOM MepeyHe JIAOOpaTOPHBIX paboT, MPOBOAUMBIX
JUISL KOHTPOJIE M OLEHKH, OCYIIECTBIIIETCA YYacCTHHUKaMH OOpa30BaTEIbHOIO IMpoILecca HCXOAs M3 OCOOEHHOCTEM
MJJAHUPOBAHUST W OCHallleHus kabuHera ¢usuku. Ilpu »ToM obOecneyuBaercs oBlajeHUE OOYYAIOIIUMUCA YMEHUSIMHU
MIPOBOINTH KOCBEHHBIC U3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PM3NYECKUX BEJIMUYUH M TTIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.



bonbioe BHUMaHWE yAenseTCs PEIICHHIO PACYETHBIX W KAueCTBEHHBIX 3anmad. llpm sToM mams pacu€THBIX 3ajad
IPUOPUTETOM SBIISIIOTCA 3aJla4M C SIBHO 3aJaHHOW (PU3MUECKON MOJIENbI0, MO3BOJISIOIINE IPUMEHITh U3yUCHHbIE 3aKOHbI U
3aKOHOMEPHOCTHU KaK M3 OJHOTO pasjena Kypca, Tak U MHTErpupys 3HaHHUsS U3 pas3HbIX pasnenoB. [y KadecTBEHHBIX 3ajay
IPUOPUTETOM SIBJIIIOTCS 3a/IaHUs Ha OOBSICHEHHE MPOTeKaHUsl (PU3MUECKHUX SBJICHUI U MPOIIECCOB B OKPYXKAIOIICH JKU3HH,
TpeOyromue Beibopa Gu3nueckord MOACIH JIJIsl CUTYallud MPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusimu @I'OC COO k MarepuanibHO-TEXHUYECKOMY OOECHEUEeHHMIO y4eOHOro mpoiiecca
0a30BbIil ypOBEeHb Kypca (U3MKH Ha YPOBHE CpeIHEro olIiero o0pa3oBaHMs JOJDKEH M3y4aThCs B YCIOBUAX MPEAMETHOTO
KabuHeTa (PU3MKK WM B YCIOBHSIX MHTETPHUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B xabunere
Gbu3MKK TOMKHO OBITH HE0OX0IHUMOe JabopaTopHOe 000pyAOBaHUE IS BBHIMOJIHEHHS YKa3aHHBIX B MporpamMme mo (pu3nuke
YYEHUYECKHUX MPAKTHUECKUX padOT U JIEMOHCTPAIMOHHOE 000pYI0BaHNE.
JleMOoHCTpallnoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHUHUMAIBHON JOCTaTOYHOCTH U
obecreuynBaeT TMOCTAHOBKY MEPEUMCICHHBIX B MporpamMme Mo (PU3WKE KIIOUEBBIX JEMOHCTpAIUN JIi HCCIEeTOBaHUS
U3y4aeMbIX SIBJICHUI U MPOIECCOB, YMITUPUUYECKUX U PYHIAMEHTAIHHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.
JlaGopatopHoe o00OpynOBaHHE IS YYEHWYECKUX TMPAKTUYECKHX paboT QopMupyercs B BHJIE TEMAaTHUYECKUX
KOMIUIEKTOB M o0ecreumBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaThndecKkhe KOMIUICKTHI
71a00paTOpHOTrO OOOPYIOBAHMS JIOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM HCHOJb30BAaHUU AHAJIOTOBBIX U IU(POBBIX
pruOOPOB, a TAK)KE KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpaTOPUH.
OCHOBHBIMU LENSIMU U3y4eHUS (PU3UKH B 00111eM 00pa30BaHUU ABISIOTCA:
e (opMUpOBaHHE HWHTEpEeCa W CTPEMJICHHS OOY4YalOUUXCAd K HAYYHOMY H3YYEHHUIO TPHUPOMABI, Pa3BUTHE HX
UHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e Da3BUTHE MPEACTABICHUI O HAYYHOM METOJE TMO3HAaHUA W (POPMHUPOBAHHME HCCIEIOBATEIHCKOTO OTHOILICHUS K
OKPY’KaIOILUM SIBJICHUSIM;

e (dopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa M3y4yeHUS OCHOB CTPOCHUS MaTepud U
(yHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKHU;

e (opMupOBaHUE YMEHUN OOBSACHATH SIBJICHUS C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX IOKA3aTENbCTB;

o (opMUpOBaHUE TIPEJCTABICHUIN O POIM (PU3UKU TSI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.



JIoCTH)KEHHE 3THX Iejeld OOeCreurnBaeTCsl PEIICHWEM CISAYIOMUX 3ajad B IMPOIecce M3YYCHHs Kypca (QHU3UKHA Ha
YPOBHE CPEJIHET0 00IIero 00pa3oBaHuUs;:

nproOpeTeHne CUCTEMbI 3HAaHUN 00 001uX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOUas MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPU3UKH;

(dopMUpOBaHUE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS i1 O0OBCHEHUS (PU3UUECKUX SIBJICHUN B MPUPOJAE U JUIS
NPUHATHS TPAKTUYECKUX PEIICHUI B TOBCEAHEBHOMN KU3HU;

OCBOEHHE CMOCOOOB PELICHUS PA3IUYHBIX 33/1a4 C SBHO 33JJaHHON (PU3HUECKON MOJENbI0, 33/1a4, OPa3yMeBaIOIINX
CaMOCTOATENbHOE Co37aHne (PU3NMUECKON MOJIeNH, aIeKBaTHON YCIOBUSIM 33/1a4H;

NOHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX
BIIMSIHHS HA OKPYXKAIOIIYIO CPENY;

OBJI/ICHHE METOJIaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEACHMS (PU3UUYECKUX HKCIIEPUMEHTOB, aHAJINW3a U
MHTEpHpeTaluuy nH(POpMAaIK, ONPEeAESIEHUS JOCTOBEPHOCTH MOJYYEHHOI O PE3yJIbTaTa;

CO3/IaHME€ YCJIOBHUH JJIs pa3BUTHS YMEHUN NMPOEKTHO-UCCIIE0BATEIbCKON, TBOPUECKON ACSITEIILHOCTH.

Ha usydyenue Qusuku (6a30BbIii YpOBEHB) Ha YpOBHE cpeaHero obmiero oOpazoBanusi orBonutcs 136 vacos: B 10
KJacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipennmaraemeiii B mporpamMme Mo (U3MKE TEPEUCHb JIa0OpAaTOPHBIX U MPAKTHUYECKUX paboOT  sBIsETCA
PEKOMEHIOBAaHHBIM, YYUTENb JENaeT BHIOOp TPOBEACHHS JIAOOPATOPHBIX pPadOT W OMBITOB C YUETOM HHIWBUIYATbHBIX
ocoOeHHOCTeN 00yUaroIuXCs.



COIAEPKAHUE OBYUEHUA
10 KUIIACC

Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI' O TO3HAHUS
®usnka — Hayka o npuponae. HaydHble MeTOAbpl NO3HAHUS OKpYXKAroUero mupa. Posb sKcliepuMeHTa U Teopuu B
npoliecce MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue pU3NYECKUX SIBICHUN M mpoueccoB. Hayunble runoressl. @uznueckue 3aKOHbI U T€OpUH. [ 'paHULIbI
NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Pounb 1 MecTo ¢pu3uku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHUHBI MUPA, B TPAKTHUECKOHN AEATEIHLHOCTH JIIOICH.
Jlemoncmpayuu
AHanoroBsle U HU(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKHU.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxka

Mexanuueckoe aBuxkeHrne. OTHOCUTENIbHOCTh MEXAHUYECKOT0 IBMkKeHU. Crucrema orcuéra. TpaekTopus.

[lepemerienne, CKOPOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MAaTepUATbHON TOYKH, UX MPOEKIINU
Ha OcH cucTteMbl KoopauHaT. ClioKeHue MepeMellieHIi U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOPEHHOE MpsSMOJIMHEIHOE ABMXeHue. ['paduku 3aBUCMMOCTHM KOOpPJMHAT, CKOPOCTH,
YCKOPEHUS, MYTH U MEPEMEILICHHS] MaTepUaIbHON TOUKU OT BPEMEHH.

CBobOonHOE majieHne. Y CKOpeHUe CBOOOTHOTO TTaACHMUS.

KpuBonuHueitHoe nBuxeHue. J[BUKeHNE MaTEpUaIbHON TOYKHU MO OKPYKHOCTH C IMOCTOSIHHOW 0 MOAYJIIO CKOPOCTBIO.
VYrioBast ckopocTh, JInHEiTHas ckopocTh. [lepuosa u yactora obpatenus. LleHTpocTpeMUTenbHOe YCKOPEHHUE.

TexHHYecKne YCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CHUIOMETpP, IBHKEHUE CHApSJOB, LIECMHBIE U PEMEHHbBIC
nepeaavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALINS KUHEMATHUECKUX XaPAKTEPUCTUK JIBUKEHUS.



[IpeoGpazoBaHue ABMKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Tes B BO34yX€ U B pPa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue nBukeHus tena, OpoOLUIEHHOIO O/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHHUS.

Hanpasnenue CkoOpoCTH IPpH JIBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne HEPaBHOMEPHOT O JABUKEHUS C LIETIBIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIECHHSI MEXAY NYTSIMHU, NPOMICHHBIMM TEIOM 3a IIOCJENOBATEIbHBIE PABHBIE NPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yuyeHne nBuKeHUs MIApUKa B BA3KOU KUJIKOCTH.

N3yueHue ABM>XEHUS TeJa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanmn otHocurensHOocTr ['anunes. IlepBoiit 3akoH HeroTona. MHEpIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cwi. Bropoit 3akon HeroToHa i1 MaTepranbHOM TOUKU. TpeTuil 3aKOH
HeroToHa 11t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (MOKosl, CKoJbxkeHus, kaueHus ). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CHJIa
Tpenus nokost. Koapdunuent tpenus. Cuna conpoTUBIECHUS IPU JIBUKEHUH TeJa B )KUIKOCTU WJIH Ta3e.

[loctynarensHO€E U BpalaTelbHOE ABHKEHNE a0COIFOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpateHus. 1lnedo cumbl. Y cioBus paBHOBecHs TBEPAOTO TeA.

TexHuyeckne ycTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nHepLuu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIINX TEL.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiui.

HesecomocTts. Bec Tena nmpu yCKOpEeHHOM TTOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCUs TBEPIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue nBmkeHUs: OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U PE3MHOBOM 00pasiie, OT UX aedopmaliuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHbl cOXpaneHus 6 MexaHuKe

NMnynsc MatepualnibHON TOYKHU (TE€a), CUCTEMbl MaTEpPUAIbHBIX TOUYEK. IMITyNbC CUJIBI U U3MEHEHHE MMITyJbca Tea.
3aKOH COXpaHEHUs UMITYJIbca. PEakTUBHOE NBUKEHUE.

Pabota cusibl. MOIITHOCTD CHUJIBI.

Kunernueckas sHeprusi MarepualibHOM TOUKU. Teopema 00 U3MEHEHUH KMHETUYECKON dHEPIUH.

[Torenmnumanbuas >Heprusi. [loreHnuanbHas sHEprus ynpyro aehopMHUPOBAHHON NpYXUHBL [loTeHIManbHas HEPrus
Tena BOJMU3U MOBEPXHOCTU 3EMIIH.

[ToTeHnmanbHbIe W HEMOTEHITMANBbHBIC CHIIBI. CBsI3b Pa0OTHl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHUEM MEXaHWYeCKOU
SHEPIUU CUCTEMBI T€J. 3aKOH COXpPaHEHUS MEXAaHUYECKON SHEPIUMu.

VYrpyrue u HeyNpyrue CTOJIKHOBEHUS.

TexHuueckne yCTporuCTBA U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIN IMUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIIMAIBLHOM SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, nabopamopuvle pabomol



N3yuyenne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSIHBIX MAasTHUKOB.
HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHMYECKOM YHEPTyu Tella Ha MPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

Pa3znes 3. Mouieky/sipHas pU3UKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYUECKOT meopuu

OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KUHETUYECKONM TEOPUM M UX OINBITHOE 0O0OCHOBaHHME. BpOyHOBCKOE ABUKEHHUE.
Huddysus. XapakTep IBUKEHUS U B3aUMOJICHCTBUSA YaCTHUIl BellecTBa. Mojiesin CTPOCHHUS T'a30B, KUJIKOCTEH U TBEPBIX TN
U OOBSICHEHHE CBOICTB BellleCTBA Ha OCHOBE A3TUX Mojenei. Macca u pasmepbl MoJekysd. KomuuecTBo BeliecTBa.
[TocrosinHas ABoraapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Lienabcust.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUM HACAIbHOTO raza. AOCOIIOTHAs
TeMIIEpaTypa KaKk Mepa CpeIHEN KMHETUYECKOW SHEPrMU TEIUIOBOrO JBMKEHUS vacTull rasza. [llkama temneparyp KenbBuHa.
["a30BbIe 3aKkoHbl. YpaBHeHUEe MeHnneneeBa—Knaneiipona. 3akon JlanbToHa. M30mporiecchl B UI€aIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHre U30MpoIeccoB: U30TepMa, U30X0pa, n3odapa.

Texnuueckue yCTpoNCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIUE AUCKPETHOE CTPOCHHE BeIIecTBa, (poTorpadun MOIEKyn OpraHndeCKUX COSTUHECHHM.

OnbiTel 10 AUPPY3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHYKCHHUS.

Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mopens, HILTIOCTPUPYIOIIAs IPUPOAY JABICHHS I'a3a HA CTEHKH COCYAA.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UICATbHOTO Ira3a, U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomol



OnpeneneHue Macchl BO3AyXa B KIACCHOW KOMHATE HA OCHOBE M3MEPEHH 00bEMa KOMHATHI, JABJICHHS U TEMIIEPATYPbI
BO3/1yXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEK]y TapaMeTpaMu COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamudeckass cucreMa. BHyTpeHHsS JHEpPrusi TEPMOJWHAMHYECKOW CHUCTEMBI M CHOCOOBI €€ W3MEHEHUS.
KonuuectBo Temnorsl U pabota. BHyTpeHHsAsT »HEprus OJHOATOMHOIO HJealbHOro Taza. Buabl Temnonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUeHHUE. Y IeTbHas TEeIIOEMKOCTD BelllecTBa. KOIM4YecTBO TEMIOTHI TP TEIJIONEpeaaye.

[Tonsarue 06 angnadbatrHoM miporniecce. [lepBrlil 3aKkoH TepMoauHamMuku. [I[puMeHeHne nepBoro 3aKkoHa TEPMOJUHAMUKH K
uzonpoueccaM. ['paduueckas naTepnperarus padOThI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh TIPOIIeCcCOB B IPUPOIE.

TemioBbie MammuHbl. [IpUHIUIBL ASHCTBUS TEIJIOBHIX MamivH. [IpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MallIMHAX.
Kospduument mnonesnoro pgeiictBust TeraoBodl Mamubbl. [{ukn KapHo u ero kod(g@UIMEHT MOJE3HOrO JICUCTBUS.
DKOJIOTUYECKHE MPOOJIEMBI TEIJIOIHEPTETUKU.

Texuuuyeckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHE: JBUTATENhb BHYTPEHHETO CropaHus, OBITOBOW XOJOIUIHHUK,
KOHJTUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEN SHEPrUuM Teja MpU COBEPIICHUH PabOThI: BbUIET MPOOKHU M3 OYTHUIKK MOJ IEUCTBHEM CKATOTO
BO3/lyXa, HarpeBaHue d(Ppupa B JaTYHHOH TPYOKe MyTEM TpeHUs (BHICOASCMOHCTpAITH).

N3MeHeHre BHYTpEHHEN SHEPruu (TEMIIEpaTypsl) TeNA MPHU TEIUIoNEpeaaye.

OnbIT M0 aAabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu apoBoi TypOMHBI, IBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOT'O JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne ynenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcamus. Mcnapenwe u kumneHue. AOCOMIOTHasT U OTHOCUTENbHAS BJIAXKHOCTH BO3AyXa.
Haceimiennsiit nap. Y nenbHas TeroTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUS OT 1aBJICHUS.



Teépnoe Tteno. Kpucramnmuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB KpUCTALIOB. JKUIKHE KpPUCTAIUIBL.
CoBpemennbie Matepuaibl. [[aBinenne u kpuctamusanus. Y neabHas Tersiora miasienus. Cyoaumanus.

YpaBHEeHHE TEIIOBOro OaaHca.

TexHUYecKue YCTPOMCTBA W MPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH

MOJIy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEX HOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHMKEHHOM JTaBJICHUHU.

CniocoObI U3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus U IJIABICHUS KPUCTALTNICCKOTO BEIIECTBA.
JleMoHcTpanus KpUCTaJlIoB.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3MepeHre OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. JinekrpoannHaMuKa

Tema 1. Inexkmpocmamuxa

DJleKTpHu3alus Tell. JJNEKTpUYecKuil 3apsa. JlBa Buaa >3JIEKTpUUECKUX 3apsAaoB. [IpOBOAHWKH, AWDIIEKTPUKHA H
NOJIYIPOBOAHUKH. 3aKOH COXPAHEHMS JIEKTPUYECKOI0O 3aps/ia.

B3aumopneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIil 37€KTpUYECKUI 3apsal. DleKTpuueckoe noie. Hanpsok€HHOCTh
ANEKTPUYECKOro 1noJisi. [I[puHIMN Cyneprno3uuuu dIeKTpUuIecKuX nojiei. JIMHnu HanpspKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocrarnueckoro mnoissA. [lorenmuan. PasHocTe noreHuuanoB. [IpOBOOHUMKM W AMDIIEKTPUKH B
AIIEKTPOCTATUYECKOM T0JIE. J(M3IeKTpudecKas MpOHUIIAEMOCTb.

DneKTpoEMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD TNIOCKOTO KOHAEHCATOPA. DHEPrusl 3apsyKEHHOTO0 KOHIAECHCATOPA.

TexHuyeckne ycTpoWcTBa M IMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, JIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3alluTa,

3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAILHBIN amnmnapar, CTpYHHBIN MPUHTEDP.
Jlemoncmpayuu



VY CTpOUCTBO M IPUHLINI IEUCTBUSA IJIEKTPOMETPA.

B3anmopericTBrue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3amuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOopa OT IUIOMAAM IUIACTUH, PACCTOSHUS MEXIY HUMH U
JTVBJIEKTPUYECKOW POHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATOopA.

Vuenuueckuiu sxcnepumenm, 1abopamopuvie pabomul

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUUYECKUAN TOK. Y CJIIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOro ToKa. crounnku Toka. Cuia Toka. [IoCTOsSHHBIN TOK.

Hanpsbxenne. 3akon OMa i1t ydacTKa LEIH.

DJIEKTPUYECKOE COIPOTHBIIEHUE. Y AECIBHOE CONPOTHBIIEHUE BewlecTBa. llocnemoBaTtenbHOE, MapalieNbHOE,
CMEILIAHHOE COEIMHEHNE ITPOBOAHUKOB.

Pabota snextpuueckoro Toka. 3akoH [[xoymns—Jlenna. MOImHOCT 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYIIIAs CUJIa U BHYTPEHHEE COMPOTHUBJICHUE HMCTOUYHMKA TOKa. 3akoH Oma i1 MOJHOM (3aMKHYTOM)
DIEKTpUYECKOU Lenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAsT TMPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METAUIOB OT TEMIEpaTyphl.
CBepXIpoOBOANMOCT.

DneKkTpu4ecKuii TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHuku. CoOCTBEHHass M MpPUMECHAs MPOBOJUMOCTh MONYNPOBOJHUKOB. CBolcTBa p—N-liepexosa.
[TonynmpoBOgHUKOBEIE TPUOOPHI.

DNEKTPUYECKUI TOK B PACTBOPAX M PaCIUIaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DJIEKTpUUECKUN TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOATENBHBIN paspsia. Momuus. 1lnazma.



TexHuueckue yCTpONCTBa W NPAKTUUYECKOE IPUMEHEHHUE: aMIIepMETpP, BOJIBTMETP, pPEOCTaT, WCTOYHHKU TOKa,
3JIEKTpOHArpeBaTeabHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHbIE MNPUOOPBI, TEPMOMETP COMPOTUBIICHUS, BAaKYyMHBINH AHOJ,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, MOTYITPOBOJHUKOBBIA U0/, TajbBaHHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKa U HaPSDKEHMS.

3aBUCUMOCTb COIPOTUBIICHUS UMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOU[AJAM IIONEPEYHOTO CEUEHUsS U
Marepuaa.

CMelaHHOe COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHue DJIEKTPOABMXKYIIEH Ccuibl. KOpOTKOe 3aMplkaHME TaJlbBaHUYECKOTO OJJIEMEHTAa U  OLEHKa
BHYTPEHHETO COITPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

[IpOoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii paspsia 1 IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI NPOBOUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHune cMEemanHoro COeAMHEHUST PE3UCTOPOB.

N3MepeHne 31eKTpOABHKYILEH CHIIBI HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHHUS.

HabGnronenue snexkrposmsza.

MexnpeameTrHblie CBA3H

N3yuenue kypca ¢pusznku 6a3oBoro ypoBHs B 10 kiacce OCyHIECTBISIETCA C YUETOM COAEPKATENbHBIX MEKIIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH, reorpaduu v TEXHOJIOTHH.

Mesicnpeomemnovle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IIO3HAHUS: SBJICHHME, HAaY4YHbIH (DakT,
runoresa, puanyeckas BeJIMYMHA, 3aKOH, TEOpUsl, HAOIIOICHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmieHue CUCTEMbl YpaBHEHUH, JIUHEHas QyHKuus, napadomna, runepOoia, ux rpadukd U CBOWCTBA,
TPUTOHOMETpUYECKUE (QYHKIMU: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB.



buonoeus: mexaHnueckoe ABMKEHUE B KMBOM mpupoje, AU(Qy3us, 0CMOC, TEMI00OMEH >KUBBIX OPraHW3MOB (BU[bI
TeIUIoNepeIauM, TEIJIOBOE PABHOBECHE), DIICKTPUUYECKUE SIBICHUS B )KMBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, >XUJIKOCTEM M Ta30B, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJMUTHYECKAs HAUCCOLIMALINA,
rajibBaHUKa.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusn: mpeoOpazoBaHUE ABMKCHUN C MCIOJB30BAHHEM MEXAaHW3MOB, YUET TPEHUS B TEXHHKE, MOIIIAITHUKH,
WCIIO0JIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U JAPYTrHUE), ABUTATEIb BHYTPEHHErO CrOpaHusl,
napoBasi TypOrMHa, OBITOBON XOJOAMJIBHUK, KOHJIUIIMOHED, TEXHOJIOTHUU TTOJYYEHUS COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIC
HaHOMATEepUaJIOB, U HAHOTEXHOJOTHHU, DJICKTPOCTATHUYECKAs 3alluTa, 3a3€MJICHHE JJICKTPOINPHUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTEP, DJICKTPOHArpeBaTEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC TPUOOPHI, FaIbBaHHKA.

11 KVIACC

Pa3znen 4. JinekrponnHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAaAA UHOYKYUA

[TocrossHHbIe MarHUTHl. B3aumoaencTBue MOCTOSAHHBIX MarHUTOB. MarHutHoOE 1osie. BekTop MarHUTHONM MHAYKLUH.
[IpyHIMNO Cynepno3WIMu MarHUTHBIX Iosied. JImHMM MarHMTHOM MHAYKUMW. KapTWHA JMHUNA MAarHUTHOM WHAYKIUW IOJIA
MOCTOSIHHBIX MArHUTOB.

MaruutHoe noJjie MpoBOAHUKA ¢ TOKOM. KapTrHa TMHUN MHAYKIMHA MAarHUTHOTO MOJIS IJIMHHOTO NPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBbLEBOIO MPOBOJHUKA, KATYIIKH C TOKOM. OnbIT Opcrena. BzaumoaeiicTBie NpOBOJHUKOB C TOKOM.

Cuita Amrmiepa, €€ MOAYyJIb M HalIPABJICHHUE.

Cuna Jlopenua, €€ MOAyJib U HampasiieHUe. [[BrkeHHe 3apsHKEeHHOM YacTULIB B OJJHOPOJIHOM MarHUTHOM mosne. Pabora
cuiel JIopeHna.

SIBneHue 2EKTPOMArHUTHOW MHAYKUMHU. [IO0TOK BEKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOJIBHXKYILIAA CUJIa WHIYKIIVH.
3aKOH 3JIEKTPOMarHuTHOM MHAyKunu dapases.



BuxpeBoe anekTpudeckoe mosie. IIEKTPOABUKYIIAs CHJIA UHAYKIHWHU B IMPOBOJHHUKE, JBHXKYIIEMCS MOCTYMNATEIbLHO B
OTHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBICHUME CAMOWHIYKIIUU. DJIECKTPOIBUKYIIAsl CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O TMOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrne yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: OCTOSSHHBIE MArHUTHI, 3JIEKTPOMArHUThI, 3JIEKTPOBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHUII, UHAYKIIMOHHAS EYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHAYKIIMA MAarHUTHOTO TIOJISI.

B3anmonericTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cumbl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb JIEKTPOJBHKYIIEH CUITBI HHAYKIUHA OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O MOTOKA.

SIBrIeHME CaMOMHYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanue neMcTBUS MOCTOSIHHOIO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMArHUTHON WHTYKIIUU.

Pa3znen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1€OAHUA



KonebarenpHasa cucrema. CBOOOOHBIE MexaHMueckue KoneOaHusa. ['apMonmueckue koneOanus. [lepuop, wacrora,
amruntyaa u (aza konedbanuit. [Ipy uHHbBIN MasTHUK. MaTeMaTH4ecKuid MasiTHUK. Y paBHEHHE TapPMOHUYECKHUX KOJIeOaHUH.
[TpeBparieHre sHEPrUK MPU TAPMOHUYECKUX KOIEOaHUSX.

Konebarenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJ€OAHUS B HUICAJIBLHOM KOJEOATEIbHOM KOHTYDE.
AHanorust MeXJ1y MEXaHUYeCKUMHU U AJIEKTPOMarHUTHbIMU KoseOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B
UJI€ATbHOM K0J1e0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxammux KoneOaHusx. BuiHyxkneHHble MexaHudeckue kosieOanusi. Pesonanc. BoiHyxaeHHbIe
AJIIEKTPOMArHUTHbIE KOJIEOaHHUS.

Ilepemennslil TOk. CUHYCOUAIBHBIN TEPEMEHHBIN TOK. MOITHOCTD IEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbl TOKA U HAIPSKEHHUS.

Tpancpopmarop. [IpomsBoacTBo, mepenada U MOTPEOJICHUE SJIEKTPUUECKONH HSHEPruu. DKOJOTMUECKHE PUCKU TpU
IIPOU3BOJICTBE 3JIEKTpodHeprun. KynpTypa Hcronb30BaHus 3JEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHHE: AJIEKTPUUYECKUH 3BOHOK, T€HEepaTop IMEPEMEHHOIro TOKa,
JIMHUM 3JIEKTponepesay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTEIbHONU CUCTEMBI (MPY>KUHHBINA UM MAaTEMATUYECKUM MASTHHK).

Hab6monenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHUIA.

HabGnronenue pesonanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumtorpaMMsbl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSPKEHUSI OT BPEMEHU) JJIs1 3JIEKTPOMATrHUTHBIX KOJIEOaHHIA.

Pe3oHaHc 1pyu nocae10BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKK UHAYKTUBHOCTH U KOHJEHCATOpa.

Mopenb TMHUY AIEKTPOIIEPEIayn.

Yuenuueckuii sxcnepumenm, rabopamopusle pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MAJIbIX KOeOaHUH rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKA B LIENMU M3 MOCIEA0BATEILHO COEAUHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL

MexaHnudeckue BOJHBI, yciaoBus pactpocTpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHHs W JUJIMHA BOJIHBI.
[Tonepeunbie U MpoAOIbHBIE BOJMHBL. MHTEppepeHus u AuPpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUS U3JTyYEHUSI SJIECKTPOMArHUTHBIX BOJIH. B3anumHas opuentanus sektopoB E, B, V B
AJNEKTpOMarHuTHOW BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHUE, MOoJisApu3anus, Judpakuus,
uHTephepennrsa. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkaa 31eKTPOMAarHUTHBIX BOJH. [I[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHLIMIIBI paguOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEeKTPOMArHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH CPEbI.

TexHuyeckne ycTpolcTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBasl JUArHOCTUKA B
TEXHUKE U MEIULMHE, pajap, paIiuoNpUEMHUK, TEIEBU30P, aHTeHHA, TenegoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

HaOmonenue orpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenune unrepdepenunu u qudpakinyi MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmonenue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYA0M M 4aCTOTOM KoJeOaHuH.

HccnenoBanue CBOMCTB 2JIGKTPOMAarHUTHBIX BOJH: OTPaKEHHE, MpEIOMIICHUE, NOoJspU3alus, AUQpakius,
uHTephepeHIs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacHpOCTpaHEHUE CBETa B OAHOPOAHON cpene. Jlyd cBera. ToueuyHbid
MCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHbI OTpaxeHus cBeta. [locTpoenre n300pakeHuii B MJIOCKOM 3epKaie.



[Ipenomnenune cBera. 3aKOHBI MPENIOMIEHHUS CBeTa. AOCONMIOTHBIA IMOKa3arenb mnpenomieHus. [losiHoe BHyTpeHHee
orpaxkeHue. [IpenenbHbIN yroil MoJHOr0 BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CloxHBINM cocTaB Oenoro ceera. L[Ber.

Cobwuparomye U pacceuBaroliye JMH3bl. ToHKas jguH3a. POKYCHOE PAcCTOSTHUE W ONTHYECKas CUiia TOHKOW JIMH3BI.
[Toctpoenne m300paXkeHU B COOMPAIOIIMX W paccerBaromux JuH3ax. DopMmyna TOHKON JIMH3BL YBEIWYEHUE, JTaBacMOe
JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas omnrtuka. WuTepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. YCIOBHS HAOMIOMCHUS MAaKCUMyMOB U
MUHHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuuss cBera. JudpakuuoHHas pemérka. YciaoBue HAOMIOACHHUS TIJIABHBIX MAaKCUMyMOB TIpU TaJeHUH
MOHOXPOMAaTUYECKOI'0 CBETA Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: OYKH, Jymna, Qoroamnmnapar, MPOEKUHMOHHBIN amnmnapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOe pacpoCTpaHEHUE, OTPaKEHUE U MpesioMiieHne cBeta. OnTuyeckrue npudophl.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Ha6monenne nuatepdepeHinm crera.

Habmonenue nudpaxiuu caera.

HaOmonenue nucnepcuu cBerta.

[TonyuyeHune ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.

HaOmronenue nonsgpuzanuu cBeta.

Yuenuueckuii axcnepumenm, nabopamopuvle pabomol



N3mepenue nmokasarens MpeJoMIICHHUS CTEKIIA.
HccnenoBanue cBoWCTB U300pakKeHU B JIMH3AX.
HaGmonenue nucrnepcuu cBeTa.

Pa3znes 6. OcHOBBI crienMATIBLHOI TEOPUM OTHOCUTEIBHOCTH
['paHunibl TPUMEHUMOCTH  KJlacCMYeckol MexaHuku. [locTynaTtsl —crnenuanbHON — Teopuu
MHBApPUAHTHOCTH MOJAYJISl CKOPOCTH CBETAa B BAKYyM€, MPUHIUIT OTHOCUTENHHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAIIEHUE JJINHBI.
DHEprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C IHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPIUS MTOKOSI.

Paszpes 7. KBanroBas pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®otonsl. Popmyna Ilnanka cBsi3u 3Heprur GoToOHA C €ro YaCTOTON. DHEPIHsl U UMIYJIbC (POTOHA.

OTHOCHUTCJIIbHOCTH:

OtkpeiTe u uccnenoBanue gorodrddexra. Onbitel A. I'. CroneroBa. 3akonbl hoTodrdhdexra. YpaBHeHHEe DHHILITEHHA

st poroaddexra. «KpacHas rpanuimay Gorodddekra.
JlaBnenue ceeta. OnwiThl I1. H. JIebenena.
XHUMHYECKOE JCHCTBUE CBETA.

TexHuyeckue yCTpoMCTBA U MPaKTUYECKOE TpUMEHEHHE: (HOTOIIEMEHT, (OTOAATUHK, COTHEUHAs OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®ot03¢h(HeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.
HccnenoBanue 3aKko0HOB BHEIIHETO GoTodPdexTa.
Cseroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnbiTel Pezepdopaa nmo paccesnuto o -yactuul. [Imanerapuas moxpens aroma. IloctynaTs
bopa. Uznydyenne u moriomieHrue (GOTOHOB MPHU TMEPEXO0Jie aToMa ¢ OJHOTO YPOBHSI SHEPrHH Ha Apyroil. Buasl crekTpos.
CriekTp ypOBHEW 3HEPIUH aToMa BOJIOPOJA.

BonnoBrie cBoiicTBa yactull. Bonnsl ne bpoitns. KopnyckynsipHO-BOJTHOBOM Jyaau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JTy4EHUE.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: CHEKTpajbHBbIM aHaiu3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HaOmronenue muHevaThiX CIEKTPOB U3TYUCHHUSL.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsle pabomol

Habmonenne nuHelyaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTHI, JO0Ka3bIBAIOUINE CIIOKHOCTh CTpoeHHUs sAnapa. OTKpeiTHE paaumoakTuBHOCTH. OmnbIThl Pesepdopaa mo
ONpEACNICHUIO COCTaBa paJMOAKTHUBHOrO u3nydenus. CBoiictBa anbda-, Oera-, ramma-usnydeHus. BrusiHue
PaAMOAKTUBHOCTH HA KWBbIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HelTpoHa. HykinoHnHas monens sapa I'elizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4HCIIO
saapa. 3oTomsl.

Anbda-pacnan. DNeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nydeHre. 3aKoH paguoaKTUBHOI'O pacmaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SaepHble cuibl. [ledext Maccel apa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEp.

Anepusiii peaktop. TepmosiepHblil cunTe3. [Ipo0aeMbl 1 EPCEeKTUBBI AIEPHON YHEPTETUKU. DKOJOTUUECKUE ACTICKThI
AICPHOU YHEPTETUKHU.

DJleMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.



Metoabl HAOMIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YACTHII.
dyHaaMeHTalbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuueckrue yCTpoWCTBA M IPAKTUYECKOE NMPUMEHEHHE: NO3UMETDP, Kamepa BuibcoHa, siAEpHBIM peakTop, aTOMHas
oomo0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YACTHIL.

Vuenuueckuui sxkcnepumenm, nabopamopmsie padomol
HccnenoBanne TpekoB 4acTHIL (II0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMHH U ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHOMUU. [IpuKIIalHOE U MUPOBO33PEHYECKOE 3HAYEHNE aCTPOHOMUMU.

Bup 38€31H0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, JIAHETHI, UX BUIUMOE JBHKCHUE.

ConHeunas cucrema.

Connue. Conneunasi akTUBHOCTh. McrouHuk sHeprur ConHUA W 3BE3A. 3BE3/bI, UX OCHOBHBIE XapaKTEPHUCTUKH.
JnarpaMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTH». 3BE3Ibl TJIABHOM IMOCIEI0BATEIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3] TJIaBHOW MOCIEA0BAaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHbIE NPEACTABICHUS O
MPOUCXOXKIAEHUN U 3BOIIOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3I.

Muineunsiii [Iyts — Hamia I'anaktuka. [Honoxenue u npumxenue Connua B [Nanaktuke. Tunbl ranaktuk. Paguoranaktuku
Y KBa3apbl. YEpHBIE IBIPHI B SA/Ipax rajlakTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa60ina. Paszoeranue ranaktuk. Teopust bonbinoro B3peiBa. PenukroBoe
W3JIyYCHHUE.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaOmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN [T ONpeeJICHUS TIOJI0KEHUS
HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBIE co3Be3usi CeBEpHOIo Moyapus U sipKue 3BE3/bl.



Hab6mronenus B Teneckon Jlynsl, maner, Mueunoro [lyTu.

O0o0maroiee NOBTOPEHUE

Ponb ¢usmku M acTpoHOMUU B DKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAIIbHON U 3TUYECKON cdepax nesTeIbHOCTH
YeJIOBEKa, pojib U MECTO (DU3MKU M aCTPOHOMHUHM B COBPEMEHHOM HAy4yHOH KapTUHE MHpA, POJib (PU3NYECKOH TEOpUHU B
dbopMUpOBAaHUU TIPEIACTABICHUN O (PU3NUECKOW KapTHHE MHpPa, MECTO (U3MUYECKOW KApTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusznku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIsieTcs ¢ y4ETOM COAEPXKATEIbHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMU MaTeMaTUKH, OMOJIOTUU, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

MesicnpeOomemnovle noHamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOrO MO3HAHUS: SIBJICHHE, HAy4YHBIH (aKT,
TUIoTe3a, PU3nuecKas BeIMUMHA, 3aKOH, TEOPUsl, HAOII0IEHUE, SKCIIEPUMEHT, MOJEIIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHU, TPUTOHOMETPUUECKHE (QYHKLIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl MW HMX IMPOCKIHM HA OCH KOOPJAMHAT, CIIO)KEHUE BEKTOPOB,
IIPOM3BOAHbBIE 3JEMEHTApPHbIX (DYHKIUH, MPU3HAKU MOAOOUS TPEYrojJbHUKOB, ONpEAENICHUE IUIOUIAAN IUIOCKUX (Uryp u
o0BEMa Tell.

Buonocus: »nextpuueckue sBICHUS B JKUBOM NpUpOJE, KoyeOaTelbHbIE NBHKEHHUS B JKUBOM IPUPOJE, ONTUYECKUE
SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE PAAUALIMN HA )KUBbIE OPraHU3MBI.

Xumusa: CTpoeHHME aTOMOB U MOJIEKYJ, KPHCTAJUIMYECKash CTPYKTypa TBEPIABIX TeJN, MEXaHU3Mbl OOpa30BaHUS
KPUCTAUIMYECKONU PEIETKH, CIIEKTPAJIBHBIA AHAIINS.

l'eoepagus: marHuTHBIE MONMIOCa 3€MJIM, 3aJI€KW MAarHUTHBIX pyaA, (OTOChEMKA 36MHOW MOBEPXHOCTH, MpPE/ICKa3aHue
3eMJIETPSICECHU M.

Texnonocus: TAHUY DIIEKTPOIIEpENay, T'€HEpaTOp IMEPEMEHHOIO TOKA, 3JIEKTPOABUraTelb, UHAYKIIMOHHAA I1€4b, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN armapar, BOJOKOHHAs OINTHKA, COJTHEYHAas
Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 11O ®PU3UKE HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Pu3nMka» Ha YpOBHE cpeaHero ooOmiero oOpa3zoBaHus (0a30BBIA yPOBEHB) TOJIKHO
00ecTeunTh JOCTI)KEHHE CIECAYIOINX JTUIYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ynbTaThl OCBOCHHs y4deOHOro mpeamera «DPu3nKa» AODKHBI OTpa)KaTh TOTOBHOCTh M CIIOCOOHOCTH
OOy4JarIMXCA PYKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHEHTAllMi, MO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO
oO1IeCTBa, PAaCUIMPEHHE YKU3HEHHOIO OIbITAa M OMNbITa JEATEIbHOCTH B MPOLIECCE peaju3allid OCHOBHBIX HalpaBJICHHM
BOCIIUTATEJIbHON IE€ATEIIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpask1aHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKONW TO3UIMU O0YYaIOIIErocs KaK aKTUBHOIO M OTBETCTBEHHOI'O YJi€Ha POCCHIMCKOTO
oO111ecTBa;

OPUHATHE TPATUIUOHHBIX O0IIEYEIOBEYECKUX TYMAHUCTUYECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX IPaKAaHCKOrO OOIIECTBa, yUaCTBOBATh B CAMOYIPABICHUH
B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJEHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMSAMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAapHOM ¥ BOJIOHTEPCKOU ESTENBHOCTH;

2)IaTpUOTHYECKOr0 BOCTINTAHUA:

c(OpPMHUPOBAHHOCTh POCCUICKON IPpaKJaHCKON MACHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHHUSM POCCHICKUX YUEHBIX B 00JacTH (DU3UKU U
TEXHUKHU;

3)1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS



c(OpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS,

CHOCOOHOCTh OIIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YUEHOTO;

OCO3HAHUE JINYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYHBOT'O OYIYIIETO;

4)3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUY, BKIIIOUAsl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE;

5)TpyaoBOro BOCIMTAHMS:

MHTEpPEC K Pa3InyuHbIM cepaM MpodecCHOHAIBHON NeATeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PU3UKON M TEXHUKOM,
YMEHHE COBEpLIaTh OCO3HAHHBIN BBIOOp OyayIiei npodeccun n peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI;

TOTOBHOCTH M CIIOCOOHOCTBH K 00pa30BaHUIO U caMO00pa30BaHMIO B 00JaCTH (PU3UKK HA MPOTSHKEHUU BCEH JKU3HH,

6)3K0J10rH4eCKOro BOCIIUTAHMS:

c(OpMUPOBAHHOCTH IKOJIOTMUECKOIN KYIbTYPhI, OCO3HAHKE TTI00aIHHOI0 XapaKkTepa SKOJIOTHIECKUX POoOIIeMm;

TUTAaHUPOBAHWE U OCYIIECTBICHHUE EHCTBUI B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUS IIENIe yCTONYMBOTO pPa3BUTHS
YeJI0BEUEeCTBA;

pacIIupeHre OmbITa AeATeTbHOCTH KOJOTHIECKON HANIPAaBIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHHM 10 (PU3UKE;

7)IIeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B MPOIECCEe U3yUEHUS! (PU3UKU OCYIIECTBIATh MPOEKTHYIO U
UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBbie JJoruueckune AeMCTBUS:
CaMOCTOSITEILHO (POPMYJIUPOBATH U aKTYaJU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISTh LIEJH ACATEIbHOCTH, 3a1aBaTh TApaMETPbl U KPUTEPUU UX JTOCTHUKECHUS,



BBISBJISTH 3aKOHOMEPHOCTH U MMPOTUBOPEUHS B pacCCMaTPUBACMBIX (PM3UUECKUX SBICHUSIX;

pa3pabarbiBaTh IJIaH PEIICHHUs] MPOOJEMBbI € YYETOM aHAIM3a HMMEIONIUXCS MATePUANIbHBIX U HEMaTepPHATbHBIX
pECypcoB;

BHOCHUTH KOPPEKTHUBBI B JACITCIILHOCTh, OIICHMBATh COOTBETCTBHE PE3yJILTATOB IICJISIM, OLICHUBATh PUCKHU TOCIEACTBUI
NesTebHOCTH;

KOOPIWHUPOBATH U BHIMOIHATH pabOTy B YCIOBHUSAX PEATbHOT0, BUPTYAILHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBare/ibCcKue AeiCTBUA:

BJIaJIETh HAYYHON TEPMUHOJIOTHUEH, KIFOUSBBIMU MOHITHSIMH U METOJaMHU (PU3NICCKON HAYKH,

BJIaJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIHCKON M TMPOCKTHOU JEATENHHOCTH B 00MacTH (DU3MKU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUs 3a7a4 (PU3NYECKOTO COJIEPXKaHMs, TPUMEHEHHUIO PAa3IMYHbIX
METOJIOB TTO3HAHNS,

BJIQJICTh BUJAMU JCSITCILHOCTH IO MOTYYCHHIO HOBOT'O 3HAHUS, €T0 WHTEPIPETAINH, TIPEOOPa30BAHUIO W TTPUMEHEHHUTO
B PA3JIMYHBIX YUEOHBIX CUTYAIMAX, B TOM YHCJIE MPU CO3AAaHUHU yU4eOHBIX MTPOEKTOB B 001acTU (PU3UKH;

BBISBJISATh TIPUYWHHO-CIICICTBCHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/ady, BBIABUTATh THUIIOTE3y €€ PEIICHHs, HaXOIUTh
apryMEHTHI JUIS JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4ydl pe3yIbTaThl, KPUTUYECKH OIEHUBATh HMX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladd B OOpa30BATEIHHOM MEATEIHLHOCTH, B TOM YHCJIC NMPU H3YUYCHHUH
bu3uKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HaHUSI IO (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACSITEIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAILHBIC TIOJIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanueii:



BJIAJICTh HAaBBIKAMH IOJIyUeHHS HH(pOpManuu (HU3HUECKOTO COACpKAHUS M3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITCJILHO OCYIIECTBJISATh TOWCK, aHaIN3, CHCTEMATH3aIldi0 W HHTEPIPETALHI0 MHPOPMAIUHA pPa3IMYHbIX BUIOB U
dbopM TpeIcTaBICHUS;

OLIEHHBATh JOCTOBEPHOCTHh HH(POPMALINH;

UCTIOJIb30BaTh CpPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPraHM3allMOHHBIX 3a1a4 C COOJIOJCHHEM TPeOOBaHHM SPrOHOMHUKH, TEXHHUKH OE€30MacCHOCTH,
TUTHCHBI, pecypcocOepekeHHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM WH(OPMAITMOHHOHN 0€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHHS B Pa3IMUHBIX (opMarax ¢ yd€TOM Ha3HAYCHUS MH(POPMAIMK U IEIICBOM
ayJUTOPHH, BEIOHpAst ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alllH.

KoMMyHMKATHBHBIC YHHBEPCalbHbIC Y4eOHbIC 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JI€ATEIBbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOHPIUKTHBIX CUTYallud U CMATYaTh KOHQIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPECTB;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaJbHON paboThI;

BBIOMPATh TEMAaTUKy U METO/bl COBMECTHBIX JACUCTBUN € y4ETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEH Ka)JOro WieHa
KOJUICKTHBA,;

IIPUHAMATh L€ COBMECTHOM IEATEIBbHOCTH, OPraHU30BbIBATH M KOOPAWHUPOBATH NEUCTBUA IO €€ JOCTHUKEHUIO:
COCTaBJISATh IUIAH JACWCTBUN, PACIPEACNATh POIM C Y4ETOM MHEHUN YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOU
paboTHI;

OLIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO YYaCTHHKAa KOMaHABl B OOMIMHM pe3yapTaT MO pa3padOTaHHBIM
KPUTEPHUSIM;

IIPEIAraTh HOBBIE IMPOEKTHI, OLIEHUBATH UAEU C TO3ULIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalUsAX, IPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITMATUBHBIM.



PerynsiTuBHbIC YHUBepcaibHbIe YUeOHbIE 1eiicTBUSs
Camoopranuzanusi:
CaMOCTOSITEJTLHO OCYIIECTBIISITh TMO3HABATEIBHYIO JEATEIHbHOCTh B 00JACTH (U3MKU M aCTPOHOMHUHU, BBISBISATH
poOJIeMBbI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/lay, IJIaH BBINOJHEHUS MPAKTUYECKOU
paboThI ¢ Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEIIOYTEHHUI;
JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;
paciupsATh paMKH Y4€OHOIO MPEAMETa HA OCHOBE JINYHBIX MPEATIOYTEHU;
JIeNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEILICHHUE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
CHocOOCTBOBaTh (POPMUPOBAHMIO U MPOSBICHUIO SPYAUIMH B 00JacCTU (U3MKH, MOCTOSHHO MOBBIIIATH CBOM
o0pa3oBaTeNbHBIA U KYJIbTYPHBII YPOBEHD.
CaMOKOHTPOJ/Ib, IMOLMOHAIBHBII HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIILHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIHTATOB
LESIM;
BJIaJICTh HaBBIKAMU TTO3HABATEIHLHOM pedIIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX ICUCTBUI U MBICIUTEIBHBIX TIPOIECCOB,
UX pe3yibTaTOB U OCHOBaHUM;
MCIOJIb30BaTh MPUEMBI peQIICKCHH JIJIsl OLIEHKH CUTYaIMH, BHIOOpA BEPHOTO PEIICHHUS,
YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTATOB ACSITEIbHOCTH;
MPUHUMATh €051, MIOHUMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHAINA3E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPABO M MPABO APYIHX HA OLIMOKH.
B npornecce noctukeHus JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOrpaMMbl 10 (U3HUKE ISl YPOBHS CPEAHErO OOLIETro
00pa3oBaHusl y 00Y4arOIIHUXCSl COBEPIICHCTBYETCS SMOLUMOHATIBHBIA HHTEIJIEKT, MPEANoNararoni copMHUpOBaHHOCTb:



CaMOCO3HaHMS, BKJIIOYAIOMIETO CIIOCOOHOCTh TOHMMATh CBOE HMOIMOHATBLHOE COCTOSIHHE, BHJICTh HAMPABICHUS
pa3BUTHUSI COOCTBEHHOM dMOIIMOHAILHOU cepbl, OBITh YBEPECHHBIM B cebe;

caMOpPEryJIMPOBaHUs, BKJIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IIPUHHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEACHUE,
CIIOCOOHOCTD aJaNTUPOBATHCS K YMOITMOHAILHBIM U3MEHEHUSM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEW MOTHBAIUH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHHIO IEJIM U YCIeXy, ONTUMHU3M, WHUIIMATHBHOCTD,
YMEHHE JICHCTBOBATh HCXO/S U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh DJMOIMOHATBLHOE COCTOSHUE JPYruX, YYUTBIBATH €ro IIpH
OCYIIECTBIICHUH OOIICHUS, CHIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBICTpAaMBAaTh OTHOIICHHS C JPYTUMHU JIIOJBMH, 3a00THUTHCS,
MPOSIBIISATh MHTEPEC U pa3pemaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 kiacce npeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)kaTh CPOPMUPOBAHHOCTH
y 00y4aromuxcsi yMEeHH:

JIEMOHCTPUPOBATh Ha TMpPUMEpax poiib U MeCTO (pu3uku B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MUpa, B
Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTUM, B IPAKTUYECKON IESITENbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHUST U3YUYCHHBIX (PU3NYECKUX MOJEJIEH: MarephalibHas TOYKa, WHEPIMAIbHAS CHCTeMa
oTrcuéra, abCONMIOTHO TBEPJOE TENO, WCaTbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKHH 3apsi/i PU pelieHnr (PU3nYecKux 3ajady;

pacmnio3HaBaTh (U3NUYECKHE SBJICHUS (TIPOIECCHI) M OOBACHITH WX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA W SJIECKTPOAMHAMHKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHO0E
JBUKEHUE, CBOOOJIHOE MAaJICHUE TeJ, NBUKEHUE MO OKPY>KHOCTH, WHEPIIUsI, B3auMoieucTBue Tei, Auddysusi, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE >KHUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHWE 00BbEMa Tell MpU HArpeBaHUU (OXJAXKICHHH), TEIUIOBOE
paBHOBEcCHE, UCTIApEHUE, KOHACHC AU, TIJIaBJICHUE, KPUCTAILTU3aIMs, KUTIEHHE, BIaKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS



raza npv €ro Harp€BaHUM B 3aKPBITOM COCYAE, CBSI3b MEXIY NapaMeTpaMu COCTOSHUS ra3a B M30MPOLIECCAX, AIEKTPHU3ALIMS
TE€JI, B3AUMOJICHCTBUE 3apsiIOB;

OTMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCTIONb3Yys (PM3UYECKUE BETUYMHBI: KOOPANHATA, MYTh, IEPEMEIICHHE, CKOPOCTh,
YCKOpEHHEe, Macca Tejla, Cujia, UMIYJbC Tejla, KHHETHYECKas dHEprus, MOTCHIHalIbHas JHEPrus, MexXxaHuueckas pabora,
MEXaHUYECKasi MOIIHOCTh; MPU OINHUCAHUM TPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIONB3YEMBIX BEIWYUH, HX
0003HAYEHUS U €AMHUIBI, HAXOIUThH (DOPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BEJIMYUHAMU;

ONKCHIBATh M3YUYCHHBIC TETJIOBHIC CBOWCTBA TENl M TEIUIOBHIC SIBJICHMUSI, UCIIONB3Ys (DU3MYECKUE BEIMUMHBI: JTaBIICHUE
raza, TeMIleparypa, CpeaHssi KMHETHYECKAs] DHEPrus XaOTUUYECKOTO IBHMXKEHUS MOJIEKYJ, CPEIHEKBAJpaTUYHAs CKOPOCTH
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI JHEprusi, pabora raza, KOd(DQPUIIMEHT IMOJEe3HOr0 JEHUCTBUS TEIIOBOIO
JBUTATEINSA, TPU OMHUCAHWUU TPABWIBHO TPAKTOBATh (DU3MUECKUH CMBICI HCIOJIB3YEMBIX BEIMYWH, WX OOO3HAUCHUS W
CIMHUIIBI, HAXOUTh (DOPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU BEJIMYHHAM;

OMUCHIBATh HU3YYEHHBIE DJJICKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKHUE SIBJICHUSA (TIPOLIECCHI), HCIOJIb3Ys
(bu3UYeCKre BEIUYUHBL JJICKTPUUYECKUN 3apsiji, AJICKTPUUYECKOe TI0Jie, HANPsHKEHHOCTh IMOJs, IMOTEHIMal, Pa3HOCTh
MOTEHIINAJIOB; MPHU OMHCAHUM TMPABUIBLHO TPAKTOBAaTh (DU3UYECKUN CMBICT MCIOIB3YEMbIX BEJIMYHMH, WX O0O3HAUYCHHS U
€MHULIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMUYMHAMU,

aHATM3UPOBATH (PU3UUYECKHUE TPOIIECCHl U SBICHUSI, UCTIONB3Ysl (PU3NUECKUE 3aKOHBI M MPUHIIAIBL 3aKOH BCEMHPHOTO
Tsirotenus, I, 11 u 111 3akoHbl HprOTOHA, 3aKOH COXpaHEHU MEXAHUYECKON YHEPIUU, 3aKOH COXPAaHEHUS UMITYJIbCA, IIPUHLIMIIT
CYNEPHNO3UIMHA CHJI, TPUHIMII PABHOIPABUS HWHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHMS BEIECTBA, Ta30BhIC 3aKOHBI, CBA3b CPEIHEH KHHETUYECKON SHEPTUH TETUIOBOTO JABMKCHUS MOJIEKYJI C aOCOFOTHOMN
TEMIIEPATYPOM, MEPBBIA 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa, mpu sTom
pa3nuyuath CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTEeMaTHYeCKOe BBIPAKEHHUE W YCIOBUSA (TPaHUIIBI, OOJACTH)
IIPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC TMPUHIMIBLI JEUCTBUS MAaIIUuH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; paziMyarTh YCJIOBHUS UX
0€30MacHOr0 UCTOIL30BaHUS B TTIOBCETHEBHOM JKU3HU,



BBITIOJIHATD SKCIEPUMEHTHI MO MCCICTOBAHUIO (DM3MUECKUX SBICHUU W TPOIECCOB C HCIOIB30BAaHUEM MPSIMBIX H
KOCBEHHBIX HM3MEpPEHUU, MpU ATOM (POopMyIHpoBaTh MpodiieMy/3alady W TUIOTE3y y4eOHOro HSKCIepUMEHTa, COOMpAaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000pYy10BaHUsl, IPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOABI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUsl (PU3NYECKUX BEIWYWH, MPU STOM BBHIOMpATh ONTHUMAIBHBIA CIOCOO
U3MEPEHUsI U UCIIOIb30BaTh U3BECTHBIE METO/IbI OIICHKU MOTPEITHOCTEN N3MEPEHUI;

UCCJIEIOBAaTh 3aBHUCHUMOCTU MEXKIY (PU3NYECKUMH BEIIMYMHAMU C HCIIOJIb30BAHHEM MPAMBIX H3MEPEHUH, MpU ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATHh pe3ybTaThl MOJYYEHHONW 3aBHCUMOCTH (PU3NYECKUX BEIMYMH B BUAE TAOJIUIl U
rpauKOB, AeTaTh BHIBOABI IO PE3YJIbTaTaM HCCIEI0BAHUS;

coOrofaTh MpaBuiia 0€30MaCHOI0 Tpy/Aa MPHU MPOBEACHUU UCCIEIOBAaHUN B paMKaxX yu4eOHOro 3KCIepuMeHTa, yueOHO-
UCCIICZIOBATEIbCKOM M TMPOEKTHOM JAEATEIbHOCTH C HCIOIB30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyI0BaHHUS;

peliaTh pacu€THBIC 3aa4M C SBHO 3aJlaHHON (PM3MUECKON MOMETBIO, UCTIONb3Ysl (PU3NYECKUE 3aKOHBI M MPHUHIIMIIBI, Ha
OCHOBE aHalM3a YCIOBUS 3a/ladyd BbIOMpaTh (PU3MYECKYI0 MOJENb, BBIACHATh (PU3NUYECKHME BEIUMYMHBI U (HOPMYIIbI,
HEoOXoAuMbIe ISl €€ pelIeHMs, MPOBOAUTH PACUETHl M OLICHUBATh PEAJbHOCTb MOJYYEHHOI'O 3HAa4YeHHs (PU3NUECKON
BCJIMYMHBL;

pelaTh KaueCTBEHHBbIE 3aJaud: BBICTPAUBAaTh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOYKY PAacCYXIEHUH C OMOpoil Ha
M3YYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUECKUE SBICHUS;

WCIIONb30BaTh TMPH pEIICHUH Y4YEOHBIX 3aJad4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHH [UJIsl TIOHCKa,
CTPYKTYPHUPOBAHUS, MHTEPIIPETAlMd M TPEACTABICHUS yueOHOM M HAydHO-OMYISIpHOM WHGOpMAIMH, MOTYyYCHHOW WH3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHGOPMAIIHIO;

MPUBOAUTH MIPUMEPHI BKJIa[Ia POCCUNUCKUX U 3apyO0eKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY’KaIOLIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIONb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KM3HH i oOecrieueHuss 0e30MacHOCTH MpH
oOpareHnn ¢ mpruOoOpaMu U TEXHUIECKUMHU YCTPOHUCTBAMHU, JIJIsl COXPAHEHUS 3/I0POBBS M COOIOICHUS HOPM DKOJIIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;



paboTaTth B TpyIIe C BBHITOJHEHHWEM Pa3IUYHBIX COIHUANBHBIX pPOJIeH, MJIAHHPOBATh pabOTy TPYIIIbI, PalMOHAIBLHO
pacrpenensTh 00S3aHHOCTH U IJIAaHUPOBATh JAEATEIbHOCTh B HECTAaHAAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATh BKJaj
KaX0r0 U3 YYaCTHUKOB IPYIIIBI B pEIICHUE PacCMaTpUBAEMOM MPOOIEMBI.

K xoniy ooydenus B 11 kiacce nmpeaMeTHbIE pe3yIbTaThl Ha 6230BOM YPOBHE JTOJKHBI OTpaXaTh c(hOpMUPOBAHHOCTH
y 00yJaromuxcsi yMEHUM:

JE€MOHCTPUPOBATh HAa IPUMEpax poJib U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4HOM KapTHHBI MHpa, B
pPa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B NPAKTUYECKOW IEATEIBHOCTH JIOJEH, LEIOCTHOCTh U E€JUHCTBO
bu3nyecKoil KapTUHBI MUPA,

YYUTBIBATh TPAHUIIBI IPUMEHEHUS HM3YYEHHBIX (PU3MUYECKMX MOJENICH: TOUEUHBIH 3JIEKTPUUYECKUM 3apsij, Jyd CBETa,
TOYCYHBIA UCTOYHHUK CBETA, A/IEPHAs MOJIETh aTOMa, HYKJIOHHAs: MOZENIb aTOMHOTO si/ipa MPH pelIeHnd (PU3HUeCcKUX 3a/1ay;

pacrio3HaBath (pU3NYECKUE SIBJICHUS (IIPOLECCh) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMMKHU M KBAHTOBOM
bu3nKH: 3NIeKTpUYecKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JCHCTBHUS TOKA, B3aWMOJEHUCTBHE
MarHuToB, JJIEKTPOMAarHUTHAs WHAYKIHSA, IEHCTBHE MAarHUTHOTO TOJS HAa TMPOBOJHUK C TOKOM W JABIDKYIIUHCS 3apsij,
AJIEKTPOMarHUTHbIE KOJEOAHUS W BOJHBI, MPSAMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpPa)XKeHHe, IPeIOMIICHHE,
uHTeppepeHuns, audpakuus W MoJIspu3alus CBeTa, AucHepcus cBera, GoTornekTpuueckuii 3¢ ekt (porodaddexr),
CBETOBOE JIaBJICHHME, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
pazoaKTUBHOCTb;

OIKCHIBATh U3y4YE€HHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHIE, MATHUTHBIE, ONTHUYECKUE, FIEKTPUUECKYIO TPOBOAUMOCTh
Pa3IMYHBIX CPEN) M IJICKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI), MCTONb3Yys (GU3MUECKHUE BEIMYUHBL AJIEKTPUUECKHUIN 3apsf,
CHJIa TOKA, SJIEKTPUYECKOE HAIPSIKEHUE, AIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTh MOTEHIIUAIIOB, JIEKTPOABIKYILAs CHUIIA,
paboTra TOKa, HMHAYKUIMS MarHUTHOrO ToJs, cuia Awmmepa, cuina JlopeHra, WHAYKTUBHOCTh KATYIIKH, JHEPIHs
AJIEKTPUYECKOIO0 M MarHUTHOIO MOJIEH, NMEepUoI U 4YacToTa KojieOaHWil B KoyieOaTeIbHOM KOHTYpeE, 3apsii U Cujla TOKa B
nporecce rapMOHMYECKHUX 3JIEKTPOMAarHUTHBIX KoJieOaHui, (POKYCHOE paCCTOSHUE M ONTHYECKAas CUJjla JIMH3BI, IPH OMUCAHUH
MPaBUILHO TPAKTOBATh (PU3MUECKHIA CMBICT HCIONBb3yEMbIX BEIHUYWH, UX 0003HAUEHUS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOLINE JJAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BETUYMHAMM;



ONMCHIBATh HM3YYCHHBIC KBAaHTOBBIC SIBJICHWS MW IPOILECCHI, WCHONB3YS (PU3NYECKUE BEIWYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JITTMHA BOJIHBI M YaCTOTA CBETA, DHEPTHUS U UMITYJIbC (POTOHA, TIEPHUO/] MOTypaciaia, SHEPTUsl CBS3H
aTOMHBIX sIJIep, TIPU OMUCAHUU TPABUIILHO TPAKTOBAaTh (PU3UYECKHUI CMBICT MCHOJIB3YEMbIX BEIMYMH, UX OOO3HAUCHUS U
CIMHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONINEC JTAaHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTMMH BEJIMYMHAMH, BBIYHCIISATH
3HaueHnEe (PU3NIECKON BEIIMUNHBI;

aHAM3UPOBATh (PM3MUECKUE TIPOIIECCHl M SIBIICHUS, HCIIONB3Yys (hM3MUECKre 3aKOHBI U MPUHIUIBL: 3aKoH OMa, 3aKOHBI
MOCJIEIOBATEIPHOTO W TApAJUICIHbHOTO COEAMHEHUS MPOBOAHUKOB, 3akoH Jxoyms—JIeHma, 3aK0H S3JEKTPOMAarHUTHON
WHIYKITUH, 3aKOH TPSIMOJIMHEWHOTO pacCIpOCTpaHEHUS CBETAa, 3aKOHBI OTPAKCHHS CBETa, 3aKOHBI NPEJIIOMJICHHUS CBETA,
ypaBHeHue DiHImTelHA 115 poTorddekTa, 3aKOH COXpaHEHHS YHEPTHH, 3aKOH COXPAHCHHUS MMITYJIbCa, 3aKOH COXpPaHCHHSI
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHHsI MacCOBOTO YHCTIa, TOCTYIaThl bopa, 3aKk0H paioaKTHBHOTO pacmajaa, Ipu dTOM
pa3nuyarh CJIOBECHYIO (OpPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHUE U YCIOBUA (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH,

OTIPEICIIATh HAMPaBJIEHNE BEKTOPA WHIYKIIUH MAarHUTHOTO TTOJIS TIPOBOTHUKA C TOKOM, CHJITBI AMriepa u cuibl JIopeHria;

CTPOUTH U OMKCHIBATH U300paKEHHE, CO3/ITaBAEMOE TUIOCKUM 3€pPKaJioM, TOHKOM JIMH301;

BBITIOJTHATE JKCIIEPUMEHTHI 110 HMCCIICOBAHUI0 (PU3NYECKHX SIBIICHUHW M TIPOIIECCOB C HCIIONB30BAHUEM TMPSMBIX H
KOCBEHHBIX HM3MEpPEHUH: Mpu 3ToM (POpMyIupoBaTh MpoOsieMy/3agady W TUIOTE3y y4eOHOTO HKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, IIPOBOUTH OIBIT U (HOPMYIIMPOBATH BHIBOIHI,

OCYIIECTBIIATh MPSMBIE ¥ KOCBEHHBIC M3MEPEHHs (PU3NUECKUX BEJIMYHH, NMPU 3TOM BHIOMpATh ONTUMAJILHBIN CTIOCO0
WU3MEPEHUS U UCIIOh30BaTh U3BECTHBIC METO/IBI OIICHKHU TTOTPEIIHOCTEH N3MEPEHU;

MCCIIEZIOBATh 3aBUCUMOCTH (PH3UYECKHUX BEIMUYWH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: TP 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTATHI MOTYYEHHOW 3aBUCUMOCTH (PM3NUYECKUX BEIIMYWH B BHUJIE TAOJIUIl M TPaUKOB, e1aTh
BBIBO/JIBI TI0 PE3yJIbTaTaM HCCIICIOBAHUS;

coOroaTh MpaBmiia 0€30MMaCHOTO TPyAa MPHU MPOBEACHUN HCCICIOBAHUI B paMKax y4eOHOTO dKCIIEpUMEHTa, YIeOHO-
WCCIIEIOBATEIhCKOH M TIPOSKTHOW JEATEILHOCTH C MCIOJB30BAHUEM W3MEPUTEIBHBIX YCTPOHCTB M J1a00paTOpHOTO
000py10BaHHUS;



penrath pacu€THBIE 3a7a9M C SBHO 33JaHHOW (PU3NUECKON MOJENbI0, UCIONB3YS (DM3MUECKUE 3aKOHBI U TIPUHITUIIBI, Ha
OCHOBE aHajM3a YCIOBUS 3a/ladyd BbIOMpATh (U3MYECKYI0 MOJENb, BBIICIATh (PU3MYECKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOMMBbIE NJisi €€ pelieHus, MPOBOAUTH PacuyE€Thl M OIEHUBATh PEATHHOCTH MMOJYYCHHOIO 3HAYCHHS (PU3NYECKOUN
BCJIMYHHBL;

peliaTh KauyeCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKIEHUW C OMOpOM Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKUE SBICHUS;

WCIIOJIb30BaTh TPU PEIICHHH YYEOHBIX 3aJad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTUU JUIS TIOWCKA,
CTPYKTYPHPOBAHUS, WHTEPIPETAIIMN W TIPEIACTABICHHUS Y4eOHONW M HAYyIHO-TIOMYJSIpHOW HWHGOpPMAIUH, TOJY4EHHOH W3
Pa3MMYHBIX UICTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;

OOBSCHATHh TMPHUHITUIIBI ACHCTBUS MAIIIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3nyaTh YCJIOBHUS MX 0€30MaCHOTO
WCIOJIb30BaHUS B TTOBCETHEBHOM JKU3HU;

MPUBOJIUTh TIPUMEPHI BKJIAJa POCCHHCKAX W 3apyOCKHBIX YUCHBIX-(QU3UKOB B DPa3BUTHE HAYKH, B OOBICHCHHUE
MIPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW >KM3HU MJisi oOecriedeHus: 0e30MacHOCTH TpHU
oOpaleHnu ¢ MPUOOpaMy U TEXHHYECKUMHU YCTPONUCTBAMU, IS COXPAHCHHS 37J0POBbS U COOJTFOICHH SI HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKaKOLIEH CpelIe;

paboTaTh B TpyIIe C BBHITOJHEHHWEM pa3MYHBIX COIUAIBHBIX POJIeH, MIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBLHO
pactpenensaTh 00S3aHHOCTH W TUTAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJCKBATHO OIICHWUBATH BKJIAJl
KQKJIOTO M3 YYaCTHUKOB I'PYIIIEI B PEIICHUE PACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NporpaMMsI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Paznen 1.0U3UKA U METOAbI HAYYHOI'O IO3HAHUA
bu6moreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2.MEXAHUKA
bu6moreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
Bbu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmuotexa [IOK
' da30BbIE NEPEXOMBI https://m.edso0.ru/7f41bf72



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

Uroro no pazneny 24
Paznen 4.9JIEKTPOJAUHAMUKA
Bbu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bu6mmotexa [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1.9JIEKTPOIUHAMHUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmoreka [{OK
' KosebaHust https://m.edsoo.ru/7f41c97c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 (0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3.0CHOBBI CIEIIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®PU3UKA
bub6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK
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4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5.OJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;ISSJI/I//I;T:;(;(EIS/I; £41697c
Hroro no pazgeny 7
Paznen 6.0BOBLIAIOIIEE IOBTOPEHUE

6.1 O06o0m1aromee MOBTOPEHUE 4 E::E:/I//I;T:(Ii(:)c?roulli £41697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IpUpoze.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 bubmioreia LTOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIero Mupa
Pouib 1 MecTo Qpu3uku B

5 (dbopMUpOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBukeHus. [lepemerenue, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bubmmoreka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE TPSAMOIMHENHOE 1 bubmmorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHEe 1 bubmoteka [JOK
CBOOOIHOIr0 NaJcHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUKEHHUE.

7 JBrmkeHne MaTepuaibHOM TOYKH MO 1 bubmioreia LTOK

https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmmorexa LIOK



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

NuepuunaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHiun

bu6moreka [JOK

9 CyneprosHii it Bropoit ?aKOH https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuaibHOW TOYKU

10 Tperuit 3axoH HeroToHa 1151 bubmmoteka LIOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro taroreHus. Cuina

11 Tshxectu. [lepBas KocMuyeckas butmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kordduiment tpenus.

13 Cuna CgﬂpOTI/IBHCI?I/I(I})I npu z[BHiceHI/m bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJU Tra3e
[ToctymaTtensHOE M BpamaTeIbHOE

14 JBIDKEHHE a0COIOTHO TBEPOTO Tena . bu6mmoreka [JOK
MowmenT cuitbl. [lnedo cuitbl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TEIA
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUKEHUE
PaGoTta 1 MOIITHOCTB CHJTBI .

16 Kunernueckast sHEprust MaTepuaIbHON bubmuoreka LIOK
Toukd. TeopeMa 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPT U

17 [ToreHnmanbHas SHEPrUs . Bbu6moreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHnMabHAS SHEPTUS YIIPYTO
ne(hOpMUPOBAHHON TIPY)KHHBI .
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

IToTeHnManpHbIE N HENOTEHIMAIbHBIE
cuiibl. CBs3b pabOTHI
HENOTEHINAJIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOU DHEPIUU CUCTEMBI TEIl .
3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPruu

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

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEeXaHNJeCKOMN OHCPruunu
TeJla Ha MPUMeEpE pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonTtponwsHas pabora o reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPAaHEHHSI B MEXaHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOW Teopun. bpoyHOBCKOE
neuxenue. Juddysus

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

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIN

23

Macca monekyin. KonnuectBo
BemiecTna. [locrosiHnas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. lllkamna remneparyp



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

Lenscus

HNneansubiii ra3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 Cpe/lHEN KMHETUYECKOW SHEepruu bu6mmoreka [JOK
JIBUJKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlaGoparopHas pabora
28 «HccnenoBanue 3aBUCIMOCTH MEXKTY
napamMeTpaMu COCTOSHUS
pa3peKEeHHOT 0 ra3a
29 N3onporecchl B Wi€aTbHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus
TEPMOTUHAMHUYECKON CUCTEMBI 1
30 cnocoObI e€ n3mMeHenus . Kommdaectro bubmotexa [JOK
TEMJIOTHl ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/1€aJIbHOT0
rasza
31 Bunb! Termionepenaun bubmmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VnenbHas TENJIO0EMKOCTh BEIIECTBA .
bubmioreka [IOK
32 KosmdecTBO TemoTsl mpu
. https://m.edsoo.ru/ff0c5c36
Tenjonepenadye. AnuadaTHBIN mporecc
33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmorexa [IOK
MIPUMEHEHHUE K U30IpoLIeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpatuMocTs mporieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoe. Bropoii 3akon
TEPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun pevictus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKonoruueckue npodeMbl
TETIOAHEPT eTUKH
38 O6o0maromuii ypok «MouiekynsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas padbora mmo reme
39 «Monekynspaas ¢puszuka. OCHOBBI bubmorexa [JOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHU KU
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmuorexa IIOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/1yXa. HachlleHHBII bubmorexa [TOK
AV B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno . Kpucrannmmueckue u
42 aMmop(dHbIe Tena . AHU3OTPOITHS bubmotexa [JOK
CBOMCTB KpUCTAIUIOB . XKuakue https://m.edso0.ru/ff0c65f0
KkpucTauibl. COBpeMEHHBIE MaTepUaIbl
[TnaBiaeHUe U KPUCTAILTU3ALIMSL.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [OK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6mmoreka [JOK
44 % 0
PABHCHHC TEILIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3aIus Tei . IICKTPUIECKUN bubmoteka IJOK

3apsan. [IBa BUa 37EKTpUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiI0B

[TpoBOAHUKY, AUBIEKTPUKHU U

bu6moreka [JOK

46 MTOJTYTIPOBOAHUKHU. 3aKOH COXPaHEHUS
YHpoBoA P https://m.edsoo.ru/ffOcébcc
AIIEKTPUY ECKOT0 3apsiia
B3aumoneiictBre 3apsaoB . 3aKoH
47 Kynona. ToueuHsblil a5ieKTpUYeCKUM bubmorexa TIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsx€HHOCTB 3MEKTPUYECKOTrO
48 nonst. [IpuHumn cynepno3nuuu bubmmorexa [IOK
ANEKTPUYECKUX ToJier . JInHum https://m.edsoo.ru/ff0c6df2
HANPSAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKoro
49 nosist. [Torenuuan. Pasnocts bubmorexa [JOK
' ' https://m.edsoo0.ru/ff0c6f00
MTOTEHIIHAJIOB
[TpoBOAHUKYN M AUDJICKTPUKH B
50 3JIpeKT OCTaTUYECKOM HOFJ)IG bubmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudueckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnextpoéMkocTs . Konnencato
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MJIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT o bubmorexa [JOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa
[TpuHUMO AEHCTBUS U IPUMEHEHU E
54 KOH/JIEHCATOPOB, KOMUPOBAJILHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaTUy ecKas 3aluTa.



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

3azemiieHuE JIEKTPOIIpUOOpoB

55

DNEKTPUYECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa st
ydacTKa [enu

56

[TocnenoBartenbHOE, NapaiesbHOE,
CMEILIaHHOE COEeINHEHNE
IpoBOIHUKOB. JlabopaTopHas paborta
«M3yueHne cMEIIaHHOI O COeJUHEHUS
pE3UCTOPOB»

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

S7

PaGoTa 1 MOITHOCTP 3JIEKTPUUECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 TOTHOM (3aMKHYTOM)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenne D/1C ncTouHnKa TOKa U
€ro BHYTPEHHET'0 CONPOTUBIIEHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS! TPOBOAUMOCTh TBEPBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBJIEHUS METAJIIOB OT
temnepaTypbl. CBEpXIpOBOANMOCTb

60

DIIEKTPUYECKNN TOK B BAKyyME .
CBoliCTBa AIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX COOCTBCHHAS U

pUMecHasi MpoBoaIUMOCTh. CBoicTBa

p—n-niepexona. [lomynpoBogHIKOBBIE
npUOOPHI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIIEKTpUYECKUH TOK B paCTBOPAX U

62 pacmiiaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DJIEKTPOIMTHYECKAS TACCOLNAITHS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIn3
DJIEKTPUYECKHI TOK B razax .

63 CaMoCTOsITeNTbHBIN U 1 bubmotexa [JOK
HECaMOCTOSITENbHBIN pa3psaa . MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bubmuoreka LIOK
npumMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTU

65 O06o0marmui ypok 1 bubmoteka [JOK
«DNEKTPOJUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpeHas paboTta o reme
«QnekTpocratuka. [TocTossHHBIM bubmmorexa [IOK

66 . 1
AEKTpUUYECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpefax»
PezepBHblii ypok. KoHTponbHas bubmmorexa LIOK

67 1
pabora o Teme "DiaekTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIii ypok. O0001maromuil ypok 1 bubmmoreka LIOK
no reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie fl[:;'-:leﬂl/lﬂ :)lgg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTrHUTBI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop MmaruutHOM MHAYKUMH. JIMHUN https://m.edso0.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsHuTtHOE€ 1oje TpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopnelicTBue MPOBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO OJIS1 KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
NpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MAarHuTa Ha PaMKy C
TOKOM)

JleilicTBME MAarHUTHOTO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuia Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
JlopeHnna
OnekTpoMarauTHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKkuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papanes

JlabGopaTopHas pabora
«MccnenoBanue sABiIeHUS
DJIEKTPOMATHUTHON MHTYKITU)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTD. SIBIIEHHE
camounaykiuu. IJ{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHbBIX YACTHII,
WHIYKIMOHHAS Ne4b

10

O6o6maromuit ypok «MaruutHoe
II0JIE. BHGKTPOMaFHI/ITHaf[ HWHIYKIUS

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

11

KonTtponsHas pabora o reme
«MarunuTHoe 1noe.
DNeKTPOMArHUTHAS WHIYKIIHAS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["apMoHMueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHM.
[IpeBpaiuenue sHepruun

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

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a»

14

KonebarenbHblit KoHTYp . CBOOOHBIE

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



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

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJy MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUU B HJIaIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KoseOaHusX. BeiHyXK/1eHHbIE
MexaHu4deckue kojebanus. Pesonanc.
BrinyX1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJicOaHust

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiit Tok . CHHYCOUATBHBIN
MepeMEHHbIN TOK . MOIIIHOCTH
MEPEMEHHOr0 TOKa . AMIUIMTYAHOE U
JIEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U
HaNpsHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpediaeHue
UIEKTPUY ECKON SHEPTUH

19

YCTpoiCTBO U MPAKTUUYECKOE
IIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUM 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH .
KynbTypa ncnonb3oBaHus
AIIEKTPOIHEPT U B NOBCEAHEBHON
JKU3HU



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

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuosa. CkopocTb

bu6mmoreka [JOK

21 pacnpoCTpaHEHHUsI U UIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[TonepeuHble U MPOIOIBHBIE BOJIHBI

99 3ByK. CKOpOCTh 3ByKa. ['pOMKOCTH bubmotexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTpOMarHUTHbIE BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs . [lkana br6amorexa [IOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U

24 TeJeBUACHUS. Pa3BuTHE CpECTB
cBsA3M. Paanonokanus

25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHeENHOE pacnpOCTpaHEHE

26 CBETa B OJIHOPOHOM Cpelie. bubmoteka IJOK
ToueyHsblii HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeta . 3aKOHbI OTPaXKEHUS

27 CBza. [Toctpoenue 1/1306pa>1<;13141/f3 bubmorexa LOK

https://m.edsoo.ru/ff0cd4e0

MJIOCKOM 3€pKajie
IIpenomnenue ceera. IlonHoe

28 BHYTpEeHHEE oTpaxkeHue. [IpenenbHbIi bubmuorexa [IOK
YT0JI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd 716
OTpaXKeHUs

29 JlabopaTopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTeNs NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 Jlunzel. [Toctpoenue nzodpakeHuit B bubmmorexa [IOK



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

muH3e. DopMysna TOHKON JIMH3BI.
VYBennueHnne IUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopnas pabora

31 «MccnenoBanue cBOMCTB
M300pa’keHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 HNurtepdepenmus ceera. Judpakius bubmuorexa [IOK
cBeta. JludpakimonHas pemerka https://m.edsoo.ru/ffOced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue MpuOOPHI U YCTPOICTBA U
yCII0BHA UX 0€30MacCHOr 0 MPUMEH EHUS
['paHUIIBI TIPUMEHHUMOCTH
36 KJIaccu4yeckor MexaHukH . [loctynatel bubmotexa [JOK
CHelaIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
37 3ame/ieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
J— https://m.edsoo.ru/ff0cfa42
DHEprus U UMITYJIbC PEIIITUBACTCKON
38 gactuilbl. CBsI3b MacChI C SHEPTHEH U bubmorexa HOK
HMITYITCOM, DHEPIHIA TOKOA https://m.edsoo.ru/ffOcfc68
KonTponbHas padora «Onrtuka.
39 OCHOBBHI ClIelIMaTBLHON TEOPHH bubmorexa HOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEA0BAaHUE
bu6moreka [JOK
41 otodddekrta. O A.T.
poror(pext TIBITR! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poroddpdexra. YpaBHeHHE
42 SﬁHmTegl)Ha j;)l(b(boma(bql)jema brbamorexa [IOK
s ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potordpdexra
Jasnenne ceera. Onbitel I1. H.
43 JlebeneBa. XUMHUYECKOE IEUCTBUE bubmrorexa ITOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemenT, poToaaATUHK,
CoJTHEeUHas1 OaTapest, CBETOINOT
45 Pemienue 3amay mo Teme «3JIeMEHTHI bubmoteka IJOK
KBAHTOBOM OITTUKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. OIBITE
46 Pesepdopaa mo paccesHuio a-4actu Bubmiorexa [OK
pROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYJaTHl bopa https://m.edsoo.ru/ff0d0Oafa
HN3nyuenue u noriomnienue GOTOHOB
48 II 1/1}1::3 €X0JIe aToMa C oz[H(()bro OBHS bubmiorexa TIOK
P P . P https://m.edsoo.ru/ff0d0Oafa
SHEPruu Ha Apyroi. Bumkl ciekTpos
Bonnosrle cBorcTBa yactuil. BoiHbI
. . bubmoteka [JOK
49 ne bpouisi. KoprryckynsipHO-BOJIHOBOM

nyanu3Mm. CoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PAUOAKTUBHOCTU. ONBITHI
Pesepdopaa mo onpenenaeHuo coctaBa
PaMOAKTUBHOTO U3ITy4CHHSI

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6era-, raMma-
u3llydeHus. BiusHue
palOaKTUBHOCTHU Ha JKUBbIE
OpraHU3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
H3zotonsl. Anba-pacna.
DJNEKTPOHHBIN U TTO3UTPOHHBIN OeTa -
pacnaa. ['amma-usnydyenue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3u HyKJIOHOB B SI/IpE .

S nepHble peakuuu . SaepHblii
peakTtop. [IpoGaemsl, epCIIeKTUBHI,
IKOJIOTUYECKHUE ACTIEKTHI STICPHOH
OHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
no3uTpoHa. MeTo bl HaOJIto ICHHS U
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrieiii cron «®yH1aMeHTalbHbIE
B3auMoaelictsua. EquHCcTBO
(bU3HYECKOI KapTHHBI MUPa »

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

55

Bun 3Bé3nHoro Heoa. Co3Be3aus,
SIPKUE 3BE3BI , INIAHETHI, UX BUAUMOE
newxenne. CorHeyHas cucTeMa

56

Connue. ConHeyHas aKTUBHOCT .
Wcrounuk sneprun ComHIa U 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

S7

3BE3NLI, UX OCHOBHEIE
XapaKTEPUCTUKH . 3BE3/IbI [TIABHOU
nocjenoBaTeIbHOCTH . BHyTpeHHee
ctpoenue 386311 . CoBpeMeHHbIe
MPEJICTaBICHUSI O IPOUCXOKACHUH U
sBomonnu CoJHIIa U 3BE3]

58

Mneunsii [lyte — Hama ['amakTuka.
[Tonoxenue u npmxenune ConHua B
lNanakTtuke. ['anaktuku. YEpHbIE NBIPHI
B s/Ipax TAJIAKTUK

59

Bcenennas. Pa30eranue ranakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpOHOMUHU

61

KonTponbsHas pabora «ImeMeHTHI
ACTPOHOMUHU U aCTPOYU3UKI»

62

O6o6mraromuii ypok. Pons ¢pusnku u
aCTPOHOMHU B SKOHOMHUYECKOM,
TEXHOIOTHYECKOM, COIUaIbHON U
THYECKOU cepax nesATeTbHOCTH
yeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHpa

64

O6o6maromuit ypok. Ponb
bu3ngeckoii Teopru B GOPMUPOBAHUN
MpeACTaBICHUN 0 Ppr3HIecKoit
KapTHHE MUpa




O6o6maromuit ypok. Mecro
(du3HYeCcKoi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTaBICHUMN O PUPOJE

66 PesepBHblil ypok. MaruurtHoe nose. 1
DneKTpoMarHuTHasT MHIYKITUS
PezepBubiii ypok. Ontuka. OCHOBBI

67 CIIeUaIbHON TEOPUN 1
OTHOCUTEIBHOCTH
Pesepnbriii ypok. KBanToBas ¢usuka.

68 DNeMEHTHI ACTPOHOMHH H 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpodu3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET






