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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o pu3nke 6a30BOT0 YPOBHS Ha YPOBHE CPETHETO 00IIEro o0pa3oBaHus pa3padoTaHa Ha
OCHOBE MOJIOKCHUI 1 TpeOOBaHW K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpamMMBI,
npencrasieHHbix B PI'OC COO, a Taxke ¢ ya€rom QenepanbHOil padodelt mporpaMMbl BOCIUTAHUS U
KOHIICNIIMK TpernojaBanusi yueOHoro mpeaMera «Pu3uka» B 00pa30BaTENbHBIX OpPraHU3aLUsIX
Poccuiickoit @enepanuu, peain3yronux OCHOBHbIE 00pa30BaTeNbHbIE IPOIPAMMBI.

CopnepxaHue MporpaMMbl MO (U3MKE HANPaBIE€HO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOyyatomuxcs 10—11 kimaccoB npu o0ydyeHnu ux ¢usnuke Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-ICSITEIbHOCTHOTO nojxoaa. [Iporpamma no ¢usuke coorBerctByeT TpedboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METANpPEeIMETHBIM pe3yiabTaraM OOydeHHs, a TaKxKe
YUUTHIBAET HEOOXOIMMOCTh pPEATH3alUN MEXIPEIMETHBIX CBSI3eH (HU3UKH C €CTECTBEHHO-HAYIHBIMH
y4eOHBIMH TIpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LENH U3ydeHHs] (U3UKH Ha YPOBHE CPEITHEro
obmiero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yJAbTaThl OCBOCHHS Kypca (HU3UKW: JTHYHOCTHEIE,
MeTanpeaMeTHbIe, IpeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE INpEAMETHBIE
pe3yNbTaThl 10 ro1aM 00Yy4EHUs;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

®du3rkKa Kak HayKka 0 HanboJjiee 0OLIUX 3aKOHAX MIPUPO/IbI, BBICTYIAs B KayecTBE yueOHOTro ImpeIMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkaromem mupe. LIkombHBIN Kypc
(bM3UKH — cuCcTEMOOOPa3YIONTUH /17151 €CTECTBEHHO-HAYYHBIX YICOHBIX MMPEAMETOB, TOCKOIBKY (PU3UIECKUE
3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onosoruel, puznueckoi reorpadueit
u actpoHomueil. Vcnonpb30Banre U akTUBHOE NMPUMEHEHHE (DU3MUECKUX 3HAHUM ONpeeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUI B cepe SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTY4ECHUS
HOBBIX MaTepUasoB C 33JaHHBIMU CBOWCTBAMHU U JIpyrux. M3yuenue ¢u3nKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHUpOBaHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOyyaromuxcs, B (OpMHUpPOBaHHME yMEHUH
MPUMEHSTh HAyYHBIH METO/ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoOBy Kkypca (hu3HKHU Ui YpOBHS CpeIHEro o0IIero o0pa3oBaHusl MOJOKEH Psij Ulei, KOTopbie
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoes yeirocmuHocmu. B cootBercTBUM ¢ HeM KYpC ABJISCTCA JIOTUYCCKU SaBepH_IéHHBIM, OH COICPIKHUT
MaTcpurall u3 BCEX pa3ZiCIoOB CI)I/I?»I/IKI/I, BKJIFOYACT KaK BOIIPOCHI KHaCCquCKOﬁ, TaK U COBpeMeHHOﬁ (1)I/ISI/IKI/I.

Hoes cenepanuzayuu. B cOOTBETCTBMU C HeW Marepuan Kypca (U3MKM OObeIMHEH BOKPYT
¢u3nueckux teopuid. Bemymum B Kypce sBisercss (GOpMHUpOBaHHME IPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpennojaraeT MCIoOJb30BaHWE T'yMaHHUTapHOTO
MOTeHIMana GU3NYECKONW HayKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMU IpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kype ¢usuku npeanonaraet 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS JIEMEHTOB COJCP KAHUS, MOCBAIIEHHBIX
9KOJIOTMYECKHUM IpOo0JIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHUEM TEXHUKU M TEXHOJIOTH, a
TaKoKe 00CYXIeHUs IPO0IeM pallMOHAIBHOTO IIPUPOIOIIOIb30BaHUS U HKOIOTHYECKOH 6€301acHOCTH.

CrepXHEBBIMHU JJIEMEHTaMHU Kypca (M3UKU Ha YpOBHE CpPEIHEro oOIiero oOpa3oBaHUS SIBIISIOTCS
¢busnveckue Teopun (HopMupoBaHHE MPEICTABICHUHI O CTPYKTYPE MOCTPOCHUS (PU3MUECKON TEOPHH, POITH
(GyHIaMEHTAILHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX MNPEICTABICHUAX O MPUPOJAE, T'PaHHIAX
MIPUMEHUMOCTH TEOPHA, JJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-JIeTEIbHOCTHBIA IMOAX0J B Kypce (HU3MKHM pealu3yercss MpekJe BCEro 3a Cuér
OpraHu3aIluy SKCIIEPUMEHTAIFHON JeITeNbHOCTH 00yuaromuxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpbIE B Iporpamme 1o (pusuke oObeIUHEHBl B OOMMK CMHMCOK YYEHMUECKUX NMPAKTUYECKHX PaboT.
Brinenenne B ykazaHHOM TiepeuHe JTa0OpAaTOPHBIX padOT, MPOBOAUMBIX JJII KOHTPOJSA WU OIEHKH,
OCYILIECTBIISIETCSl Y4aCTHUKAMHM 00pa30BaTEIbHOTO MpoIecca UCXOs U3 0COOEHHOCTE! MIaHUPOBAaHUS U
ocHalleHus: kabuHera @usuku. Ilpu 3TomM oOecrneuuBaeTcss OBaJeHHE OOYYAOIMIMMMCS YMEHUSMU
MIPOBOJUTH KOCBEHHBIE U3MEPEHMsI, UCCIIEJOBAaHHS 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Boabmioe BHUMaHue YACTACTCA PCIICHUIO paC‘-IéTHI)IX U KAYECTBCHHBIX 3a1a4. HpI/I 9TOM JIA
PacUETHBIX 3a/1a4 IPHOPUTETOM SBJISIFOTCS 3aJIa4H C IBHO 33JJaHHON (PH3NIECKON MOJICITBIO, TIO3BOJISIOIIHIE
IIPUMEHATh HU3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfeia Kypca, TaKk U UHTETrPUPYS
3HAaHUA U3 pa3HbIX pa3aciioB. I[J'IS[ KauC€CTBCHHBIX 3aJia4 IIPUOPUTCTOM ABJIAIOTCA 3aaHUA HaA o0bBsCHEHNE
MpoTeKaHus (PU3MIECKUX SBJICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyIolre BbIOOpa puzndeckon
MOJICJH JJISl CHTYaIluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBru ¢ TpedoBanusMu PI'OC COO k MaTepuabHO-TEXHHYECKOMY OO0ECTICUCHUIO
y4eOHOro mpoliecca 0a30BbIl YPOBEHB Kypca (GU3MKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus I0JKEH
M3y4aTbCsi B YCIOBUSX IMPEIMETHOTO KabuHeTa (PU3UKU WM B YCIOBUSX MHTETPHUPOBAHHOTO KaOMHETa
MIPEeIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHere (U3MKH JODKHO OBITh HE00X0IuMoe
nabopatopHoe 000pyAOBaHUE JUIsl BBIMOJHEHMS YKa3aHHBIX B IMpOrpaMMe Mo (pu3MKe y4eHUYEeCKHX
MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCcTpalMoHHOE 000pyAOoBaHUEe (POPMHUPYETCSs B COOTBETCTBHU C MPHUHIMIIOM MUHUMAIBbHOMN
JOCTaTOYHOCTU M OOecCne4rBaeT IOCTAHOBKY MEPEUYHCICHHBIX B IporpamMme Mo (pu3MKe KIIOUEBBIX
JEeMOHCTpalMii  JUIsl  HWCCIEAOBAaHUS HW3YYaeMbIX SBIEHUH U  MPOIECCOB, OHMIUPUYECKUX H
(GbyH1aMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JlaGopaTopHoe oOOpymOBaHWE Ul YYEHHUYECKHX IPAKTUYECKUX paboT Qopmupyercs B Bujae
TEMAaTHYECKHX KOMIUICKTOB M OOECICUMBACTCS B PacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIMXCH.
TemaTnyeckne KOMIUIEKTHI JIAOOPATOPHOTO 00OPYIOBAHUS JOJDKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
UCTOJIb30BAHNH aHAJOTOBBIX M LIU(POBBIX MPHUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe LU(POBBIX TAOOPATOPHHA.

OcCHOBHBIMU HeJIsIMU N3YUYCHUA (1)I/I3I/IKI/I B O6H_ICM O6pa3OBaHI/II/I SABJIAKOTCA:

(dbopMupoBaHHE UHTEpPECa U CTPEMJICHHs OOyJaroIUXcs K HAyYHOMY M3YUEHHIO NMPUPOAbI, pa3BUTHE UX
MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTaBICHUH O HAYYHOM MeETOJE TMO3HaHHs U (OPMHUPOBAHHME MCCIIEIOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;

(dbopMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa H3Y4eHHs OCHOB CTPOCHHMS MaTepuHu H
(byHJaMEHTAJIBHBIX 3aKOHOB (PH3UKHY;



(dbopMHUpOBaHHE YMECHHI OOBSICHATH SBICHUS C HUCIOJIb30BAaHUEM (U3MUYECKUX 3HAHUU W HAYIHBIX
JI0Ka3aTeIbCTB;

(dbopMHpOBaHHE MPEACTABICHUN O posii (DU3WKHU JJIsT PA3BUTUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH.

JlocTiokeHne STHX Iesell o0ecreunBaeTcs PelIeHHeM CIEAYIOMMX 3a7ad B IMpOIecce H3ydeHHs
Kypca (pU3MKH HA YPOBHE CPEIHEro OOIIero 00pa3oBaHuUs:

npuoOpeTeHNe CUCTEMBI 3HAaHUK 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOUYAs
MEXaHHUKY, MOJICKYJSIPHYIO (PU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;
(dbopMupoBaHHEe yMEHHI NMPUMEHSTH TEOPETUYECKUE 3HAHUS IS OObSICHEHHS (U3UYECKUX SBICHHUHA B
MPUPOJIE U JJI IPUHATHS IPAKTUUECKUX PELICHHUH B TOBCEAHEBHON KU3HU;

OCBOEHHE CIOCOOOB pEIIeHHs pa3jMyYHBIX 33Jad C SIBHO 3aJaHHOW (U3MUECKOH MOJEeiblo, 3aaad,
[0/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/ITaHNE (PU3UUECKON MOJIENH, aJIeKBaTHOM yCIOBUSAM 3aauu;
MOHUMaHHe (PU3MYECKUX OCHOB M NPHUHIUIOB JAEHCTBUSI TEXHHUUYECKUX YCTPONCTB M TEXHOJOTMYECKUX
IIPOLIECCOB, X BIIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJIEHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHMPOBAHUSA U NMPOBEACHUS (PU3NYECKUX SKCIIEPUMEHTOB,
aHaJIM3a U MHTEpIIpeTaly HH(OPMaLIKH, ONIPEAETICHUS TOCTOBEPHOCTH MOJIYYEHHOIO Pe3yiIbTara;
CO3JIaHUE YCIOBUM JUIsSl pa3BUTUS YMEHUHN TPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON AEATEIBHOCTH.

Ha usyuenue ¢uzuku (6a3oBblii ypoBeHb) oTBoauTCS 136 yacoB 10 kiacc -68 vacoB (2 vaca B
Heneno), 11 kmacc -68 gacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpaMme no (pusmke nepedyeHsb 1a00paToOpHbIX U MPAKTHYECKUX paboT sABIsSIETCS
PEKOMEHI0OBAaHHBIM, YYHUTENb JAeJaeT BBIOOp MpPOBEICHMs JTaOOPATOPHBIX PAOOT U OMBITOB C YYETOM

WHIMBHUIYAIBHBIX 0COOCHHOCTEN 00yUJaromuXCsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT 0 O3HAHMS

®duszuka — Hayka o npupojie. Hayunbsie MeToAbl MO3HAHUS OKpYKaromiero Mmupa. Poib sxcnepuMenTa
Y TEOPHUH B MpoIiecce MO3HAHUS MPUPOAbI. IKCIIEPUMEHT B (PU3HKE.

MO,Z[GJ'II/IpOBaHI/Ie CI)I/I3I/I‘leCKI/IX SIBIICHUH U IIpoLECCOB. HaquHe runoTe3bl. GU3NYECKHE 3aKOHBI U
TCOpPUH. rpaHI/II_[I)I MPUMCHUMOCTU (1)I/I3I/I‘IGCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBECTCTBUAI.

Ponb u mecto ¢puzuku B GOpMUPOBAHUN COBPEMEHHOW Hay4YHOI KapTHHBI MHMpa, B MPAKTUYECKOH
JESITEILHOCTH JIFOACH.

Jlemoncmpayuu

AHaIOTOBEIC I_II/I(I)pOBBIC HU3MCPUTCIIbHBIC HpI/I60pLI, KOMITBIOTCPHBIC JATUYUKH.



Pa3zgen 2. Mexanuka

Tema 1. Kunemamura

Mexannyeckoe aBHkeHHE. OTHOCHUTENBHOCTh MeXaHHM4ecKoro pwkeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeHAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. C0KeHre epeMEIeHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBIKEeHHE. [ paduku 3aBUCUMOCTH KOOPAWHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMEILICHUSI MATEPUATILHON TOUKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiitHoe nBmxeHue. J[BHKEHHE MAaTEPUATBHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHas CKopocTh. llepmoag um dwactoTra oOparieHusl.
[leHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

Texumueckue yCTpOfICTBa N MPAKTUYCCKOC MPUMCECHCHHUE: CIIMAOMETP, IBMKCHHUEC CHAPAIOB, LICITHBIC
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.
[IpeoOpazoBaHue ABMXKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus teiaa, OpOMeHHOTO MO YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasiienne ckopoCcTH MpH IBMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanne COOTHOIICHUS MCXKAY IYTAMU, HpOfII[GHHHMH TCJIOM 3a MOCJICA0OBATCIILHBIC PABHBIC
MMPOMCIKYTKH BPEMCHHU IIPHU PABHOYCKOPCHHOM JABUIKCHUHU C HaYaJbHOU CKOPOCTBIO, paBHOI>'I HYIIIO.

I/ISYLIGHI/IC JABWKCHUS IIapUKa B BSI3KOM KMIKOCTH.
H3y‘ICHI/IC JBWKCHUS TCIIA, 6pOI_I_ICHHOFO TOPU30HTAJILHO.

Tema 2. JTunamuxa



[Ipunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHepuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cwi. Bropoii 3akoH HbioToHa st MaTepuanibHOM
To4KHU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepUaIIbHBIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna tspkectr. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akon ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CkoibkeHus, kaueHus). Cuia tpenus. Cyxoe Tpenne. Cuna TpeHus
CKOJIBKEHUS U criia TpeHus nokost. Koaddumuent tpenns. Cruiia CONPOTUBICHUS TPU IBIKESHUU Tella B
YKUJIKOCTH WJIH Tas3e.

[TocTynarensHoe U BpamiaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMeHT cuiibl OTHOCUTENBHO OCH BpateHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHnueckre ycTporuCcTBa U MPAKTUYECKOE TPUMEHEHHUE: MTOAIINITHUKY, JBUKEHNE HCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHME Macc B3aUMOICHUCTBYIOIIUX TEJI.

Btopoii 3akon HeroToHa.

Nsmepenue cui.

Cnoxxenue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIiu.
Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.
CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKEHUSI.
VYcnoBus paBHOBecUs TBEPIOTO Tesa. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXHHE U PE3MHOBOM 00paslie, OT
ux aedopmanuu.

HccnegoBanue yCJIOBI/Iﬁ paBHOBECUA TBéleOl"O TCJIa, UMCIOLICTO OCh BpAllICHUA.

Tema 3. 3axkonnt COXPAHEHUA 6 MEXAHUKE



NMnynsc MaTepuanbHOM TOUKY (TEJa), CUCTEMbI MaTEpUANIbHBIX TOUYEK. IMITynbC CHIIbI M U3BMEHEHNE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl uMIyibca. PeakTuBHOE JBM)KEHUE.

Pabota cusbl. MOIHOCTD CHIIBL
Kunernueckas sHEprHsi MaTepUaIbHON TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTHH.

[lorenumaneHast sHeprus. lloTeHIManbHas SHEPrus yOpyro aepOPMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

HOTeHIII/IaJII)HI)Ie 1 HCTIOTCHIHMAJIBHBIC CHJIBI. CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CUJI C UBMCHCHUCM
MEXaHUYECKOM OHECPruu CUCTEMBI TCII. 3aKkoH COXpaHCHHUA MEXaHHYeCKOM OHCPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHnueckre yCTpoiCTBa M NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN ITUCTOJIET,
JBUKECHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenne abCoOMOTHO HEYNPYTOTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MAasgTHHUKOB.

I/ICCJ'IGI[OBaHI/Ie CBiA3HU pa6OTBI CHIIBI C H3MEHEHHEM MEXaHHYECKOU SHEpruv TEJla Ha IPUMEPE
PACTAKCHUSA PC3UHOBOI'O KT'yTaA.

Paznea 3. MoJiekyasipHasi pu3uka 4 TepMOAMHAMHUKA
Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU MeopUn

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOW TEOpUM M HUX OIBITHOE O0OOCHOBAHME.
BbpoynoBckoe nsuwxkenue. nddys3us. Xapakrep ABUKEHHUS U B3aUMOJICHCTBHS YacTHI] BemlecTBa. Mozaenu
CTPOEHUS ra30B, KUAKOCTEH M TBEPABIX Te U 0ObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosanas ABoranpo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens naeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETHUECKON TEOPHH UAEATBHOTO
raza. AOCOJIIOTHas TeMIepaTypa Kak Mepa CpeHel KWHEeTUYECKOH SHEPTruH TEIUIOBOTO ABMKEHUS YacTHUI]
raza. lllkana Temnepatyp KenbBuHa. ['a3oBble 3akoHbL. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3omporecchl B UAEANBHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeACTaBICHNUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, N300apa.



TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OnBITHI, TOKA3bIBAIOIINE MUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduu MOJEKYI OPraHHYECKUX
COEIMHEHUI.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.
Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MJUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS UAEaIBbHOTO ra3a, H30MpPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

Ompenenenre Macchl BO3AyXa B KIACCHOM KOMHAT€ HA OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocrogbl mepmoounamuku

Tepmoannamuueckasi cuctema. BHyTpeHHsISI JHEPT U TEPMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonudecTBo TerioTel U padoTa. BHyTpeHHsIsl SHEprusi 0JHOATOMHOTO UealbHOTO ra3a. Busl
TeIUIoNepeiayn: TEeIUIONPOBOAHOCTh, KOHBEKLHUS, H3JIydeHUE. YJenbHas TelIOEMKOCTh BEIIECTBa.

KomnmuecTBo TEIIIOTHI IIpH TCILIOoICpCaadc.

[Tonsitre 06 agnabatnom npoiiecce. IlepBolit 3akoH TepmoauHaMuku. [IpruMeHenne nepBoro 3akoHa
TEpMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.
TermoBeie MammHbl. [IpuHIMIBI AeWCTBUA TeIOBbIX MamuH. [IpeoOpa3oBaHus SHEpPruu B
TEIUIOBBIX MamuHax. Koaddumment mnonesnoro aeictBus TeruioBoil Mammubl. ukn Kaphno u ero

KOS(b(bHHHCHT IIOJIC3HOT'O HeﬁCTBHH. DKOJIOTHYECKHE HpO6J'IeMI>I TCIVIOOHCPICTUKMU.

Texanueckue yCTpOﬁCTBa U NPAKTUYCCKOC IMPUMCHCHUC. NBUIATCIIb BHYTPCHHCI'O CropaHusl,
OBITOBOM XOJOOUJIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu
V3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPIICHUH paboThl: BBUIET MPOOKU W3 OYTHUIKU O]
JIEUCTBUEM  C)KaTOro BO3JyXa, HarpeBaHue oHQupa B JaTyHHOH TpyOke MyTéM  TpeHHS

(BUICOIEMOHCTpAIINS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tejia MpH Terionepeaaye.



OmnpIT M0 aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoii TypOUHBI, IBUTATEIIsi BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTaTEIIs.
Yuenuueckuii sxcnepumenm, rabopamopivlie pabomul

N3mepenue yaenbHol TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanua eewjecmea. Pazogvie nepexoovi

[TapooOpa3zoBanne u KoHAcHcamus. VcnmapeHue W KurneHue. AOCONIOTHAsE W OTHOCHTEIbHAs

BIQXKHOCTb BO3ayxa. HacelmeHHsll mnap. VYaenbHas Temaora HDapooOpa3oBaHMs. 3aBHUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JAaBJICHUS.

Tépnoe Teno. Kpucrainmuueckue u aMmopdHbie Tena. AHU30TPONHS CBOWCTB KpUCTALIOB. JKuakue

kpuctayuiel. CoBpeMeHHbIe MaTepuaibl. [InaBieHne W KpucTaJu3aus. Y aeiabHas TeIUioTa IUIaBJICHHUS.
Cy6numartusi.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHnueckne ycTpoMCTBA M NMPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTMH TOJy4YEHUsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I/ISMepeHI/IC OTHOCHUTEIHHOMN BIAKHOCTH BO3yXa.

Pa3nen 4. duekTpoanHaMuKka
Tema 1. dnekmpocmamuxa

9J'IeKTpI/ISaI_[I/I$I TCII. SHCKTpI/I‘{eCKI/Iﬁ 3apsa. I[Ba BUJAa DJJICKTPUYCCKUX 3apAaoB. HpOBOI[HI/IKI/I,
AUBJICKTPUKU U MMOJIYIIPOBOAHUKHU. 3aKkoH COXpaHCHUA SJICKTPHUICCKOI'0 3apsaa.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. ToueuHbll 2JIEKTPUUECKUM 3apsl. DIEKTPUUECKOE OJIE.

Hanpspk€HHOCTS  AnekTpuyeckoro mnojs. [IpuHIMN cyneprno3uuuMy 3JIeKTpuuecKux nousied. JIuaum
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO MOJIS.



Paborta cun snexrpocrarndyeckoro mnois. Ilorenmuman. Pasnoctes motennuanos. [IpoBoanuku u
JUDJIEKTPUKH B 3JIEKTPOCTATUYECKOM o€, J(MdaeKkTpudeckas IpOHULAeMOCTb.

OnektpoéMkocTh. KonmeHcatop. DiekTpoéMKOCTh INIOCKOTO KOHIEHCATOPA. DHEPrHsl 3apsHKCHHOTO
KOHJIGHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: DJIEKTPOCKOI, DJIEKTPOMETD,
AIEKTPOCTATUYUECKAs 3aIUTA, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJILHBIN armapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEeKTPUYECKOE T0JIE 3aPSHKEHHBIX TeEl.

[IpoBOAHMKYM B AIEKTPOCTATHYECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTA.

JIMDIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBHCHMOCTD SHCKTpOéMKOCTI/I IIJIOCKOT'O KOHJACHCATOpA OT IJIomaau IIaCTHH, paCCTOSIHUA MEXKIY
HHMHU U HHBHCKTpH‘ICCKOfI IMPOHUIIACMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 3nekTpo€MKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paznuunplx cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka.
IlocTOSHHBIN TOK.

Hanpsokenue. 3akon Oma A7is ygacTka LeTu.

3J'IeKTpI/I‘IeCKO€ COITPOTHUBJICHHC. YaennHOE COIIPOTUBJICHHUC BCILICCTBA. HOCJ’ICI{OB&TCJ’IBHOC,
napajisieJIbHOC, CMCIIaHHOC COCIUHCHNE ITPOBOJHHUKOB.

Pabora QJICKTPUYICCKOTO TOKA. 3akoH I[)KOYJIH—HGHH&. Mo1HoCTh QJICKTPUYICCKOTO TOKA.

DNEeKTpOABMKYILAsl CUJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKA. 3akoH OMa i1 OJHOM
(3aMKkHYyTOM) ZnekTpuueckoi renu. KopoTkoe 3aMbikaHue.

3J'ICKTpOHHa$I MpoOBOAUMOCTD TBépI[BIX METaJI0B. 3aBHCHUMOCTH COMMPOTUBJICHUA MCTAJJIOB OT
TCMIICPATYPHI. CBCpXHpOBOI{I/IMOCTB.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoanuku. CoOCTBEHHass U IPUMECHAs NIPOBOJUMOCTD I0JIYIIPOBOIHUKOB. CBolicTBa P—N-
nepexoaa. IlomynpoBoIHUKOBBIE TPUOOPHIL.

DJNEeKTPUUECKUi TOK B pACTBOPAX M PACIUIaBaX AIIEKTPOJMUTOB. DICKTPOIUTHYECKAS JUCCOIHALIUS.
DIEKTPOIU3.

DNeKTpUYECKU TOK B razax. CaMOCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBIN pa3psia. Momnus. [Tnazma.

TexHuueckre YCTPOMCTBA M MPAKTHYECKOE IPUMEHEHUE: aMIIEpMETP, BOJBTMETP, PEOCTar,
WCTOYHUKU TOKa, JJIEKTPOHArpeBaTeibHbIE MPHUOOPHI, IIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAKYyMHBIA JHOA, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, IOITYIPOBOJHUKOBEIA O/,
rajbBaHUKa.

Jlemoncmpayuu

I/I3MepCHI/I€ CHJIBI TOKA 1 HAIIPSAKCHUSA.

3aBUCUMOCTD COMPOTHBJICHUS UIUHIPUYECKUX MPOBOJHUKOB OT JUTHHBI, IUIONIAAN TTOMIEPEIHOTO
CeUeHHUs U MaTepuaa.

CmMmentagHoe COCAMHCHHUEC TPOBOJHUKOB.

[IpsiMoe n3mepeHue IeKTpOoABIKYIIEN CHibl. KOPOTKOE 3aMBbIKaHME raJbBAHMYECKOTO JIEMEHTA U
OILICHKA BHYTPEHHEIO0 COIIPOTHBIICHHUS.

3aBUCUMOCTB CONPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO31yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

W3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 30eKTpoABIKYIIEH CHUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMS.
Habnronenue snexrpoiinsa.

MexnpeamerHbie CBA3H

N3yuenue xypca pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIIeCTBISETCS ¢ YIETOM COJIEP>KATENbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meofcnpedjvzerngle nonAamus, CBA3aHHBIC C U3YUCHUCM MCTOHNOB HAYYHOTO IIO3HAHUA: SIBJICHHUC,
HayIIHLIﬁ (I)aKT, TUIIOTE3Aa, (I)I/ISI/I‘-ICCKaSI BCJIMYMHA, 3aKOH, TCOpUA, Ha6J'IIOI[CHI/Ie, SKCIICPUMCHT,
MOJCIUPOBAHUC, MOACIIb, U3MCPCHHUC.



Mamemamuxa: pelieHue CUCTEMbl ypaBHCHWU, NuHelHas (yHkius, mapabosa, rumnepboiia, X
rpaduKu ¥ CBOWMCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0OKEHNUE BEKTOPOB.

Buonoeusn: Mexanndeckoe JBUKEHHE B JKUBOW mpupoae, Tud@ysusi, 0CMOC, TEIUIOOOMEH KHUBBIX
OpraHu3MOB (BU/JIbl TEIUIONIEPEIAUH, TEIUIOBOE PABHOBECHE), DIIEKTPUUECKUE SIBJICHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH W Ta30B, JIEKTPUUECKHE CBOMCTBA METAJUIOB,
AIEKTPOJUTAYECKAS TUCCOLIUALINS, TATbBAHUKA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonozus: npeodpazoBaHUE JABHKEHUHN C UCIOJb30BAaHUEM MEXaHHU3MOB, YUET TPEHUSI B TEXHUKE,
MOAIIMITHUKY, HUCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U JAPYTHeE),
JIBUTaTEb BHYTPEHHETO CrOpaHus, apoBas TypOMHa, ObITOBON XOJIOAUIBHUK, KOHTUIIHOHED, TEXHOJIOTHH
IIOJY4YEHUSI COBPEMEHHBIX MAaTepHAIOB, B TOM YHCI€ HAHOMATEpPUAIOB, W HAHOTEXHOJIOTHH,

ANIEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJICHHE DJEKTPONPUOOPOB, KCEPOKC, CTPYWHBI IpPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAan UHOYKUUA

[Toctosinubie MarHuThl. B3auMojelcTBHME NOCTOSIHHBIX MarHuToB. MarnutHoe mose. Bektop
MarHuTHOM WHAYKIUU. [IpUHIUI CyNeprno3uIMi MarHUTHBIX ToJjied. JIMHUM MarHUTHOW WHIYKITWH.
Kaptrna nuHM MarHUTHOM MHAYKIIUH TIOJIS1 TIOCTOSTHHBIX MarHUTOB.

MarnutHoe 1noJjie MPOBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKIMM MArHUTHOTO TOJIS UTMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KAaTylIKH ¢ TOKOM. OmbIT Jpcrena.
B3anmMoieticTBre MPOBOTHUKOB C TOKOM.

Cuna Ammepa, €€ MOAYNIb U HallpaBliCHUE.

Cuna HopeHua, eé MOAYJIb WU HAIIpaBJICHUC. Z[BI/I)KCHI/IC Bapﬂ)KeHHOﬁ JaCTHLBI B OOAHOPOJHOM
MarHuTHOM T1oJie. PaGoTa cuibl HopeHua.

SIBnenue BHCKTPOMaFHHTHOﬁ HWHAYKIHH. IToTok BCKTOpPa MarHUTHOM HHAYKIHUHU. 3HeKTpOI[BI/I)KYH_[a$I
CHJIa MHAYKIHUHU. 3akoH SHCKTpOMaFHHTHOﬁ HHAYKIOIUU d)apaz[e;l.

BI/IXpeBOC QJICKTPUYICCKOC TIO0JIC. 9J'ICI(TpOIlBI/I)Ky1LIaSI CHJIa MHAYKIIMHU B MMPOBOAHUKE, NIBUKYILICMCA
MNOCTyHaTCJIbHO B OAHOPOAHOM MAariuTHOM IIOJIC.

IIpasuiio Jlenna.



NHnykTUBHOCTD. SIBJIECHUE CAMOMHAYKIIMH. DIEKTPOIBIKYILAS CUJIa CAMOUHTYKIIUH.
3Hepr1/151 MAaravuTHOTI'O IIOJIA KaTylIKU C TOKOM.
DNEeKTPOMarHuTHOE TOJIE.

Texauueckue YCTpOﬁCTBa N NPAKTUYCCKOC IMMPUMCECHCHHUEC: ITIOCTOAHHBIC MArHUThI, 3JICKTPOMAIHUTEI,
QJICKTPOABUIATC]Ib, YCKOPUTECIIN 3JICMCHTAPHBIX YaCTUIL, MHAYKIWMOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE HIEKTPOHHOTO MTy4yKa MAarHUTHBIM TTOJIEM.

JIMHUY WHIYKITUY MarHUTHOTO TIOJIAL.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOIBUKYILEH CHUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.
SIBrieHME CAaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

MN3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHONO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS QJICKTpoMar HUTHOM WHAYKIUH.

Pasnen 5. KosieGannst M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus
KonebarenbHast cuctema. CBOOOJHBIE MeXaHWYECKHE KolieOaHus. ['apMoHMUYecKue KoJeOaHHUS.

[lepuon, vactoTta, ammuuTyaa U ¢asza koneOanuid. [IpyXUHHBII MasTHUK. MaTeMaTHUeCKUN MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHHSX.



Konebarenpublit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJIeOaHUs B UI€aTbHOM KOJIeOaTeIbHOM
KOHTYpEe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U 3JEKTPOMAarHuTHeIMU KoJiebanusimu. @opmyna Tomcona.
3aK0H COXpaHEHMsI SHEPTUU B UACATHLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyXaroUux KoyiebaHusx. BoIHyKIeHHbIE MeXaHn4YecKkue Konebanus. Pezonanc.
BoiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSL.

[lepemennbiii Tok. CHHycOMIANbHBIM NEpEeMEHHBbIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIIIMTYIHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IlpousBoiacTBo, rmepemada ©  MOTPEOJICHHE — AJICKTPUYECKOW  SHEPTHUH.

DKOJIOTHYECKHE PUCKH MPU TTPOU3BOJICTBE IEKTPOIHEPruu. KynbTypa UCIOIB30BaHMS SJIEKTPOIHEPTUH B
NOBCEIHEBHOU KU3HHU.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, IMHUM JIEKTpoIepesay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJiebaTeIbHOM cUcTeMBI (MIPYKUHHBIA UITH MaTEMaTHUYECKUN MAasATHUK).
HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIE PIIEKTPOMArHUTHBIE KOJICOAHMSL.

OcruniorpaMmbl (3aBUCHMOCTH CHITBI TOKa M HAIPSDKEHUS OT BPEMEHHM) JIIS DJIEKTPOMArHUTHBIX
KOJIEOaHUIA.

Pe3onanc IIpyu 1OCICA0BATCIIBHOM COCAMHCHHH PE3UCTOpa, KAaTYIIKW HWHAYKTHUBHOCTH U
KOHACHCATOpaA.

Moenp TMHUM 3JIEKTPOIIEPEIaYn.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH NE€PHUO/Ia MAJIbIX KOJICOaHUH rpy3a Ha HUTU OT JUIMHBI HUTH M MaccChbl
rpysa.

HccnenoBanue NEPEMEHHOrO TOKa B LIENIM W3 IOCIEN0BATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHu4deckue BOJIHBI, YCJIOBUS paCIlipOCTPAHCHUA. HCpI/IO,Z[. CKOpOCTB pacnpoCTpaHCHUsS U JJIMHA
BOJIHBI. HOHCpC‘{HBIe U PO AOJIbHBIC BOJIHEIL. I/IHTep(bepeHumI u III/I(I)paI(I_II/I}I MECXaHUYCCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.



DNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3IY4Y€HHUS IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B anexktpomaruutHoi BoJsiHEe. CBOICTBA 53JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npeJoMIICHUE, oJspu3anus, Audpakuus, uareppepernns. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHEHNEe 3IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBEI paIrOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl.

Texnuueckue ycTpoicTBa M IPAKTHUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi IMarHOCTUKA B TEXHUKE W MEIUIMHE, pajap, pajiuoNpuEMHUK, TEJIEBU30p, aHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIICHUS MEXaHUUYECKUX BOJIH.

Habmonenue nntepdepeHny U JUPpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYION U 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MPEJIOMIICHHUE, IOJISpH3aIns,
mudpakius, HHTepQepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMmonunHeliHOe pacmpocTpaHEHUE CBeTa B OJHOPOAHOM cpene. Jlyu
cBera. TOYEeUHbIl HCTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaXCHUS CBCTA. HOCTpOGHI/Ie H306pa)KeHHI>i B IIJIOCKOM 3€pKaJIC.

HpeHOMHCHI/IC cBeTa. 3aKOHBI MpCIOMJICHHA CBCTA. AOCONIOTHBII ITOKa3aTeab IIpCIIOMIICHUS.
ITonnoe BHYTPCHHCC OTPAXKCHUC. HpeHeHBHHﬁ YroJi NOJIHOTO BHYTPCHHETO OTPAKCHHU.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparomue u paccenBaromue JUH3bL. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTUYECKas Cujia
TOHKOU JUH3BL. [TocTpoenne n3o0pakeHuii B cOOMPAIOLINX U paccenBaroluX JuH3ax. PopMysna TOHKOH
JIMH3BL. YBEINYEHUE, 1aBAEMOE JINH30M.

[Ipenensr TpUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BonnoBas ontuka. MuTepdepenuus cera. KorepeHTHbIE HCTOUYHUKH. YCJIOBUS HAOIIOAECHUS

MaKCUMyMOB W MHHUMYMOB B MHTEp(EpPEHLMOHHONW KapTHHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.



Hudpaxmus csera. AudpakiuonHas pemérka. YCIoBre HaOMIOACHUS TJIABHBIX MaKCUMYMOB IPH
Ma/ICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

Texauueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, GOTOAINIapaT, MPOSKIIHOHHBIH
anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOU/T.

Jlemoncmpayuu

[IpsiMonHEHOE pacpoCTpaHEeHUEe, OTPAKEHUE U TIpesioMyIeHue cBeTa. OnTuYecKrue MpuOOopHI.
[TonHOE BHYTpeHHEE OTpaxkeHrne. Moiens CBETOBOIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue nnrepdepeHiinu crera.

Ha6nronenue nudpakuum certa.

HaGnronenue aucnepcun ceTa.

[Tonyuenue crniekTpa ¢ HOMOMIbIO MPU3MBI.

[TonydyeHue ciekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenue nokaszaTelis MpeaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HabGnronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunel NPUMEHMMOCTH  KJIaccHdeckod MexaHuku. [locTynarel  cnenuanbHOMl — Teopun
OTHOCHUTEJILHOCTH: MHBAapUAHTHOCTb MOJIYJsSl CKOPOCTH CBETa B BAKyyM€, NPUHIUI OTHOCHUTEIBHOCTH
DOWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHH U COKPALLEHUE JUTHHBI.

3Hepr1/1;1 " UMITYJIBC peH}ITI/IBI/ICTCKOﬁ YaCTHUIIBI.

CBs3b MacCCHI C BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTUIbI. SHCPFI/I}I IIOKOA.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot keanmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

OtkpeiTe U wuccienoBanue ¢ortodpdexra. Ompitel A. I'. CtoneroBa. 3akoHbl (oTodddekra.
VYpaBuenue DitHinreriHa st Gotorddexra. «Kpacnas rpanuna» Gorospdexra.

JaBneaune cBeta. OnbiTel [1. H. JleOGenena.

XUMHYECKOE TEHCTBUE CBETA.

Texaudeckre ycTpONCTBAa M NMPAKTHUECKOE NMPUMEHEHHE: (DOTOIIEMEHT, (POTOJATIHNK, COTHEUHAS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENTHETO (hoTodPdekTa.
CBeTOIHOI.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. [lmanerapHas moaenb
atoma. [loctynarel bopa. U3nyuenune u nornomenue GOTOHOB HpU MEpexoie aToMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnekTpoB. CriekTp ypoBHEH SHEprHH aToMa BOJOPO/Ia.

BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiins. KopryckynspHo-BOJIHOBO Tyaan3M.

CrionTanHoe 1 BBIHYKJICHHOC U3JIYYCHHC.

Texnuueckre ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIA aHAIMU3 (CIEKTPOCKOI),
na3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.
Habmronenne nuHeHYaThIX CIIEKTPOB H3ITyUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, I0Ka3bIBAIOIIUE CIOKHOCTh CTPOeHUs sipa. OTKPBITHE paTu0aKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa pajdoakTUBHOTO m3irydeHus. CBoiictBa anb(da-, Oera-, ramma-

HU3Ty4YCHUA. Bmusuane PAANOAKTUBHOCTH HA JKUBBIC OPraHU3MBI.

OTkpeiTHE TIpOoTOHA W HelTpoHa. Hyknonnas monens snpa ['eitsenOepra—MBanenko. 3apsia sipa.
Maccosoe uucio siapa. M3otomnsr.

Anbda-pacniaz. ONEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacmaa. [aMma-uznydeHwe. 3aKoH
PaZv0aKTUBHOTO pacmaja.

OHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.
AnepHble peakuuu. Jlenenre U CUHTE3 SAEp.

SAnepusiii peaktop. TepmosimepHbiii cunTe3. [IpoOneMbl M NEPCHEKTUBBI SAEPHON SHEPTrEeTUKH.
DKOJIOTMYECKHUE aCHEKThI ACPHON YHEPTEeTUKH.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.
MeTo 11 HAOMIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YACTHII.
dyH1aMeHTaJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO r3nyuecKkoi KapTHHBI MUpA.

TexHuueckre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHE: J03UMETp, kKamepa BuibcoHa, siaepHbIi
peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BUTHA acTpoHOMHUH. [IpuKiIagqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE aCTPOHOMMH.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[]>1, IUIAHCTBI, X BUAUMOC IBHIKCHHUC.

ConHeuHas cucTeMa.



Connue. CosiHeyHast akTUBHOCTb. McrouHuk sHepruu CoiHua M 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMmma  «CHEKTpajbHBI  KJIacC —  CBETUMOCTBbY». 3BE3JBI  TJIABHOU
IIOCJIEJOBATEIBLHOCTH. 3aBUCUMOCTbh «Macca — CBETUMOCTBY» JUIsl 3BE3]1 IVIABHOM IOCIIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€37. CoBpeMEHHbBIE MPEACTABIEHUS O IIPOUCXOXKAEHUU U 3Bostonuu CosHLa U
3BE3/1. DTamnbl )KU3HU 3BE3NL.

Mneunslii [1yts — Hama ["anaktuka. [lonoxxenue u nquxenue Cosnua B ['anaktuke. TUIbI TaJakTHK.
Pannoranaktuku n kBazapel. YEpHbIE OBIPHI B SAPaxX raJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PasbOeranume ramaktuk. Teopus Bosbmoro
B3pbIBa. PesnKkTOBOCE H3IIydeHuME.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUMU.
Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TIJIa30M C HCHOJb30BAHUEM KOMIIBIOTEPHBIX MHPUIIOKEHUN s
OIpe/IeNIeHUs MOJIOKEHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3aust CeBepHOro
MOJTyIIapHsl U IPKUE 3BE3/IBL.

Hab6nronenus B reneckon Jlynsl, mmaner, Maeuroro [TyTu.
O6o0maroniee NnoBTOpeHne

Pone ¢u3ukm m acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHUYECKOW, COIMATBHOM M ITHYECKOU
cdepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKHU U ACTPOHOMHH B COBPEMEHHON HAyYHOW KapTHHE
MHpa, poJib (HPU3UIECKON TeopHH B (DOPMHUPOBAHHUH MPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA, MECTO
¢buznueckoil KapTUHbI MHpa B OOILIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUI O

MIPUPOJIE.
Me:knpeaMeTHbIe CBSI3H

N3yuenue xkypca pusuku 6a30Boro ypoBHs B 11 Kitacce oCcyIiecTBIsSETCS ¢ y4ETOM COJepKaTEIbHbIX
MEXIPEIMETHBIX CBsI3el C KypcaMH MaTeMaTUKH, OUOJIOTUHU, XUMUH, Freorpauu U TEXHOJIOTHUH.

Mesicnpeomemuuvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TMO3HAHHUA: SBIICHHE,
Hay4yHbli (akT, TUmnoresa, (Qu3nueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, SKCIEPUMEHT,
MO/ISTMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUH: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M HX MPOEKLUUU Ha OCH
KOOpAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHbIE 3JEMEHTapHbIX (GYHKUUH, NpU3HAKW HOJ00UsS
TPEYroJIbHUKOB, ONpe/IeIeHNE TUIOMAAN TUIOCKUX (GUTyp 1 00bEMa Tell.

buonocus: QJICKTPUYCCKHUEC SBJICHUA B JKUBOH npupone, KoJieOaTeIbHbBIC JIBIDKCHHMS B JKHBOM
pUpoaAcC, ONTUICCKUC ABJICHUS B JKUBOH npupone, JeficTBHE paauanu Ha ) KUBBIC OPraHU3MBbIL.

Xumus: CTPOCHUC AaTOMOB U MOJICKYJI, KpHUCTAJIMYCCKaAsd CTPYKTYpa TBéleBIX TCJI, MCXaHHU3MbI
O6pa3OBaHI/I$I KpHCT&J’IJIH‘-ICCKOfI pCH_IéTKI/I, CHGKTpaHBHBIﬁ aHaJin3.



leoepaghus: MarHUTHBIE TIOJIFOCA 3€MJIM, 3aJIeKHM MArHUTHBIX Py, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSCECHHA.

TexHnonocusn: TUHUA QJICKTponepeaad, reHepaTop MnNEpeMEHHOIO TOKa, 3JICKTPOABUTATC/Ib, HHAYKIITMOHHAA II1€Yb,
panap, paI[I/IOHpI/IéMHI/IK, TCJICBU30P, AHTCHHA, Teﬂe(l)OH, CBII—r[eqb, HpOCKIIPIOHHI;Iﬁ armapar, BOJIOKOHHAs OITHKA,
COJIHCYHas 6aTape;1.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA3OBAHMUSA

OcBoenne ydueOHOro mpenmera «Pusnka» Ha ypoBHE cpefaHero ooOmiero oOpa3zoBaHus (0a30BbBIi
ypOBeHI)) JOJIDKHO 00€ecIIeunTh JOCTHXKCHUEC CIICAYIOIINUX JUYHOCTHBIX, MCTAITPECAMETHBIX U MPCIMETHBIX
00pa3oBaTeNbHBIX PE3y/IbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIIBTATH OCBOCHHUS yueOHOTO mpeamera «Du3nKa» JOIDKHBI OTPaXkaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYAIONIMXCSI PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3HIMEH JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OPHEHTAIWi, IIO3UTUBHBIX BHYTPEHHHX YOEXKICHHUH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pPACIHIMPEHHE >KU3HCHHOTO OIbITa M OIBITa
JEATEILHOCTH B TPOIIECCE Peaau3allii OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHON JIESITEILHOCTH, B TOM
YHCIIC B YACTH:

1) rpaIaHCKoOro BOCIIHTAHMA:

c(hopMUPOBAHHOCTD TPAKIAHCKOH MO3UIIMU 00YJAOIIET0Cs KaK aKTHBHOTO ¥ OTBETCTBEHHOTO YJIeHA
POCCHICKOT0 00I11eCTBA;

INPUHATHUC TPAAUITUOHHBIX 06H_queJIOBe‘leCKI/IX TYMAHUCTUYCCKUX U JEMOKPATHYCCKUX HeHHOCTeﬁ;

TOTOBHOCTb BECTH COBMCCTHYIO ACATCIBHOCTDb B HHTEPECCAX I'PAKAAHCKOTO 06H_IGCTB3., y4aCTBOBATb
B CaMOYIIpaBJICHHUU B 06p3.30BaT6J'IBHOI71 OpraHu3aluu;

YMCHHC B3aHMO/JICMCTBOBATh C COIIHAIbLHBIMH HHCTUTYTaMH B COOTBETCTBUH C HX q)YHKI_II/ISIMI/I n
Ha3HA4YCHHUEM,;

TOTOBHOCTH K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;
2) IaTPHOTHYECKOT0 BOCTIHTAHUS:
c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW UAEHTHYHOCTH, MaTPUOTH3MA,

[[EHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM POCCHUUCKUX YUEHBIX B
obnactu (pU3UKU U TEXHUKHU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYICh Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B IEATEIILHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;
4)3CTeTHYECKOT0 BOCTIMTAHUS

OCTETUYCCKOC OTHOMCHUC K MHUPY, BKIKOYAd OCTCTUKY HAYYHOTI'O TBOPYECTBA, HNPUCYLICTO
¢buznueckoi HayKe;

5) Tpy10BOT0 BOCIIMTAHUSI:
WHTEpEeC K Pa3iIu4HbIM cdepam mpodecCHOHATBFHON NEATeTbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(M3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiel mpodeccuu M pean30BBIBaTh

COOCTBEHHEIC JKU3HECHHEIS IIJIaHBI,

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHMIO B 001acTH (PU3MKU HA POTSHKEHUU
BCEH JKU3HHU;

6) 3KOJIOTHYECKOT0 BOCTTUTAHUS S

C(OPMHUPOBAHHOCTH IKOJIOTHYECKON KYIBTYpPBI, OCO3HAHHE TJI00AEHOTO XapaKTepa SKOJIOTUICCKUX
npooseM;

IJIAHUPOBAHUE M OCYILECTBICHUE NCUCTBUM B OKpYKAIOUIEH Cpele Ha OCHOBE 3HAHUS LeNel
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

pacuIupeHue OIbITa ISITEILHOCTH YKOJOTHYECKOW HAITPABICHHOCTH Ha OCHOBE UMEIOIINXCST 3HAHUI
1o (u3uKe;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢bu3nyeckoil Hayku;

OCO3HaHUC LOCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCEC HUIYUCHUSA (1)I/ISI/IKI/I
OCYILICCTBJIATDH MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBEPCaIbHbIC Y4eOHbIE JeHCTBUSA



ba3oBble Joruyeckue qeMcTBHUA:
CaMOCTOSITEIBHO (POPMYITHPOBATEH U AKTYATM3UPOBATH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
ONIPEAENATh LENIU IEATEIIbHOCTH, 3a1aBaTh NTApaMETPbl U KPUTEPHUH UX JTOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

pa3pabarbiBaTh IUIaH pEUICHUs NpoOJIeMbl ¢ y4ETOM aHajdM3a HMEIOMIMXCS MaTepUAIBHBIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUEC PEC3YJIbTATOB LECIAM, OLICHUBATDH
PUCKHU HOCJ'IC)ICTBPI?I JACATCIIBHOCTH,

KOOPJAMHHUPOBATH U BBITIOHATH PA0OTY B YCIOBUSX PEATLHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHBaTh KPEATUBHOE MBINIJICHUE ITPU PEIIICHUH KU3HESHHBIX TPOOIIeM.
Ba3oBble nccienoBareibcKkue 1eHCTBHUS:

BJIJICTh HAYYHOUW TEPMUHOJIOTHEH, KITFOUEBBIMH IMMOHATUSIMHU ¥ METOIaMU (DU3MUECKON HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICOBATEILCKOM M MPOSKTHON NESTEILHOCTH B 00JIACTH (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUICHHS 3a1a4 (PU3HUECKOTO
COJIepKaHUs, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHHUS;

BIAQJIETh BHUJAMHU JCATEIBHOCTH 110 TIOJIYYEHUIO HOBOTO 3HAHHS, €ro HWHTEepPIpETaIlHy,
peoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YICOHBIX CUTYAIIUSAX, B TOM YHCIIC TIPH CO3JIAaHUH YIEeOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJIATh NIPHYUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJlM3UpOBaTh 3aj1ady, BBIIBUTATH THIIOTE3y €€
peleHus, HaXxOJUTh apryMEHTBI JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKICHUH, 3aqaBaTh IMapaMeTpbl U

KPUTEPUHU PEILICHUS;

AHAIIM3UPOBATH IMOJYUCHHBIC B XOAC€ PCHICHUA 3adavdd PE3YyJIbTAaTbl, KPUTUYCCKU OLICHUBATH HUX
AOCTOBCPHOCTD, ITPOTHO3UPOBATE U3BMCHCHHUC B HOBBIX YCJIOBUSAX,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHCIIE
MIpH U3y4eHUH (PU3UKU;

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, OIICHHUBATH HpHO6pCTéHHBII>i OIIBIT,

YMETH IIEPCHOCUTH 3HAHUA T10 (1)I/I3I/IK6 B IIPAKTUYCCKYHO o0macTh KHU3HCACATCIbHOCTH,
YMCETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX y‘{e6HLIX npeaAMCETOB;

BbIIBUI'aTb HOBBIC UJICU, IPCIJIAraTb OPUTHMHAJIBHBIC IMTOAXOAbI U PCIICHU A,

CTaBHUTb HpOGJ’IeMBI U 3a7la4u, JOMMYCKAOINUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:



BJIQJICTh HABBIKAMH MOJY4YeHUS MHPOPMAIUU (PU3MYECKOTO COJCPIKAHUS M3 MCTOYHHMKOB PAa3HBIX
THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh MMOUCK, aHATIN3, CHCTEMAaTH3AIMIO M HHTEPIPETAIMIO HHPOPMAIIH
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

HCIO0JIb30BATh CPEJICTBA MH(OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B peElIeHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33/1a4 ¢ COOI0eHNEM TpeOOBaHUI SpPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpPEe)KEHHs, IPAaBOBBIX M JITHUYECKHUX HOPM, HOPM

nH()OPMAMOHHOK OE301MaCHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJAEPKAHMSI B pa3lMyHbIX (opMarax ¢ y4€TOM Ha3HAuYEHUS
nH(pOpMalHY U 1IeJIeBOI ayIUTOPUHU, BEIOUpas ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3al[iu.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:
OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKH M BO BHEYPOUHOM JEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOI TOUYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEIICTB;
MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHYaIbHON paboThI;

BBIOMPATH TEMATUKY U METObI COBMECTHBIX ACUCTBUI C y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
KaXKJJOTO YIeHA KOJJICKTUBA;

IIpUHHUMAaTh LCIU COBMECTHOI ACATCIIBHOCTH, OPIraHU30BbIBATE U KOOPAWHUPOBATH ,Z[eflCTBHﬂ no eé
JOCTHIXKXCHHUIO: COCTABJIATD IIJIaH ,HCfICTBHfI, pacnpeaciiaTb poJin € y‘léTOM MHEHUHN Y4aCTHHUKOB, O6CY)KI[3TI)

pe3yNabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOErO BKJIaJa M KaKJIOTO YYaCTHHKA KOMAaHJIbl B OOIIMK pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUIM;

npeaiaraTb HOBBIC ITPOCKTBI, OUCHHUBATDb UACH C ITIO3UIIMK HOBU3HBI, OpPUTUHAJIbHOCTH, HpaKTquCKOﬁ
3HAa4YUMOCTH,

OCYIICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX CUTYalUAX, HIPOSABIIATH
TBOPYCECTBO U B006pa)KeHI/Ie, OBITh HMHUIINaTHBHBIM.

PeryasitTuBHbIe YHMBepCaJIbHbIC y4eOHbIe NelicTBUSA
Camoopranmsanms:

CaMOCTOATCIIbHO OCYIICCTBIIATEL IMTO3HABATCIIbHYIO JACATCIBHOCTL B o0Oiactu (bI/IBI/IKI/I H aCTpOHOMUMU,
BBIABJIATH Hp06J'ICMBI, CTaBHUTb U (I)OpMy.TII/IpOBaTL COOCTBEHHBIC 3aga4u,



CaMOCTOSITEJIBHO COCTABIIATH IIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH BBINOJIHEHUS
MPAKTUYECKON pabOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JieTIaTh OCO3HAHHBIN BHIOOD, aprYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHHE;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMUPOBAHMIO U MPOSBICHUIO 3PYIULUU B 00JaCTH (PU3UKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yNbTAaTOB LIEJISAM;

BJIaJJ€Th HaBbIKaMH MMO3HABATCIILHOM pe(bneKch KaK OCO3HaHHA COBCPIIACMBIX }IeﬁCTBHﬁ n
MBICJIIUTCIIBHBIX ITPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/II\/’I;

UCIO0JIb30BaTh MPUEMBI pe(IeKCUU ISl OLIEHKH CUTYalliH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATH PEUICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPAaBO JPYTrUX HA OMIMOKU.

B nporuecce nocTrKeHHs TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHHS MPOTPaMMBbI MO (hU3HKE IS YPOBHS
cpenHero o6miero oOpa3oBaHUS Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN WHTEIIIEKT,

MIpenoararonmi copMrupoBaHHOCTS:

CaMOCO3HAaHU$, BKJIIOYAOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpPaBJICHUS Pa3BUTHUS COOCTBEHHON IMOLIMOHAIILHOU chepbl, ObITh YBEPEHHBIM B cebe;

CaMOPECTYJIIMPOBAaHMs, BKIIFOYAOIICTO CAMOKOHTPOJIb, YMCHUC ITPUHUMATDL OTBCTCTBCHHOCTD 3a CBOE
ITOBCJICHHUC, CIIOCOOHOCTH aIalITUPOBATHCA K OMOIHNOHAJIbHBIM U3MCHCHUAM U NIPOSABIIATH FI/I6KOCTI:>, OBLITE
OTKPBITBIM HOBOMY,

BHy’TpeHHeI\/’I MOTHBAIIUH, BKJTIOYAIOIIEH CTPEMIJICHUC K HJOCTHKCHHUIO HCJIU U YCIICXY, OIITUMU3M,
HWHUIUATUBHOCTL, YMCHHC JIENCTBOBATh UCXOAS M3 CBOUX BO3M0)KHOCTeﬁ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHUMATh OMOIUOHAIIBHOC COCTOSIHUC APYIUX, YYUTLIBATH
€ro MpHu OCYHICCTBIICHUH 06U.[CHI/I$I, CIIOCOOHOCTD K COYYBCTBUIO U COTICPCIKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTUMH JIOIbMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHiy o6yuenus B 10 kaacce npeaMeTHbIE pe3ysibTaThl Ha 6a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTO (PU3UKH B (POPMHPOBAHMM COBPEMEHHOW HAay4yHOU
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIIOICH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNieil: MarepualbHas TOYKa,
MHEepLIHaNbHas cHUcTeMa OTCY€Ta, abCONIOTHO TBEPAOE TENO, UACATbHBIM T'a3, MOJAEIN CTPOEHUS Ta30B,
KUAKOCTEH U TBEPBIX TEJ, TOUSUHBIN AIEKTPUUYECKUH 3apsijl IPH pelieHnn (GU3NYECKUX 3a/1a4;

pacro3HaBaTh (PU3UUYECKHE SBJICHHS (TIPOIIECCHl) U OOBSCHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUU CTPOCHHS BEIIECTBA M DJIEKTPOJMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHHE Tel, ABWKEHHE MO OKPYKHOCTH,
MHepLHsl, B3auMoaeicTBure Tei, udy3us, OpoyHOBCKOE IBMKEHHE, CTPOSHUE )KUIKOCTEHN U TBEPIBIX TEI,
M3MEHEeHHEe 00bEMa Tell IPH HarpeBaHuM (OXJIaXACHHUH ), TEIUIOBOE paBHOBECHE, CIIapEHNEe, KOHICHCAlIUS,
IUTaBJICHHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS Ta3a MpU €ro
HarpeBaHWU B 3aKpPhITOM COCYIE, CBSI3b MEXAY IapaMeTpaMu COCTOSHUSI Ta3a B H30Ipoleccax,
ANIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OMHCHIBaTh MEXAaHUYECKOE IBM)KCHME, HUCMOJb3Ys (PU3NYECKHe BEJIWYMHBI: KOOpAHHATA, MYTh,
MepeMeIleHne, CKOpPOCTh, YCKOpEHHEe, Macca Tella, CHJIa, HMITYJIbC Tejla, KHHETHYecKas SHEeprus,
MOTEHIIMATIbHAS SHEPrusl, MeXaHu4yeckasi paboTa, MexaHu4yeckasi MOIIHOCTh; MPH OMHMCAHUU MPABUIHHO
TPaKkTOBaTh (PU3UYECKHIM CMBICI HCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHHS U EAUHMIIbI, HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUYECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OINMHCBIBATh H3YUCHHBIC TCIIJIOBLIC CBOMCTBA Te€l U TEIIOBBIC SABJICHUS, UCIIOJIB3YA (I)I/ISI/I‘IGCKI/IG
BCJIMYMHBI: HABJICHUC TIa3a, TEMIICpaTypa, CPCAHsASA KHUHCTHUYCCKasl SHEPrust XaOTHUUYCCKOTO IABHKCHUA
MOJICKYJI, CPECAHCKBAApATUIHAA CKOPOCTh MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA SHEPT U, pa60Ta
rasa, KOS(l)(I)I/II_II/ICHT IIOJIC3HOTI'O ﬂeﬁCTBHH TCIIJIOBOI'O ABUIATCIIA; IIPU OIMHMCAHUU IIPABHUIIBHO TPAKTOBATbH
q)HSHqCCKHﬁ CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, HUX 0003HAUYEHHUS H CAWHHNIIBbI, HaXOIUThb (1)OpMy'J'ILI,
CBA3bIBAIOIINEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYNHY C APYTHUMU BCIIUYNHAM

OTMCBIBATH U3yUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEILIECTBA U ANEKTPUUECKHUE SIBJIEHUS (ITPOLIECCHI),
UCTOJb3ys (U3NYECKUE BEIUYMHBIL: 3JEKTPUUECKUN 3apsil, SJEKTPUUECKOe T0Jje, HaNpsHKEHHOCTD MO,
MOTEHIMAJl, Pa3HOCTh MOTEHIMAJIOB; IPH OINUCAHWU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCTOJb3yEeMbIX BEJIMYMH, UX O0O3HAYEHMS W €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3HUECKyI0 BEIUUMHY C IPYTHMH BEJIMYNHAMHY;

aHAIM3UPOBATh (PM3MUECKUE TIPOIECCH U SBICHUS, UCIONb3ysd (PU3NUECKHe 3aKOHBI U MPUHIIUIIBL:
3aKOH BCeMHUpHOTO TsaroTeHus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH JHEpPruH,
3aKOH COXpaHEHHs HMMITYJIbCa, MPHUHIMI CYMEPHO3UIUU CHJI, TIPUHIUI PAaBHOMPABHUS HHEPIUATBHBIX



CUCTEM OTCUYETa, MOJICKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, a30BbIC 3aKOHBI, CBA3b
CpeaHel KHHETUYECKON SHEPIHH TEIJIOBOTO JBMKEHHS MOJIEKY ¢ aOCOJIIOTHON TeMIepaTypoi, MepBbIii
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsa, 3akoH KynoHa, Ipu 3TOM pa3iaudarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIpaKEHHE M YCIOBMA (TpaHHLBI, 00JIacTH)
IIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JEHCTBHS MAaIlWH, TPUOOPOB M TEXHHUYECKHX YCTPOUCTB;
pa3nauyath yCI0BHS UX O€3011aCHOTO MCIIOJIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJTHATh ~ OKCIIEPUMEHTHl 110 HMCCIEJOBAHWIO (M3MYECKUX SBICHUH H TIPOIECCOB C
WCIIOJIb30BAHMUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, MpU 3TOM (GOpMyIHpoBaTh MpodiIeMy/3anady u
TUIO0TE3Y y4eOHOTo SKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEUI0KEHHOTO 000pYy0BaHMs, TPOBOIUTD
OTBIT U (POPMYIIUPOBATH BBIBOIbL;

OCYILIECTBJISATh TpPSIMbIE M KOCBEHHBIE HM3MEPEHHs (PU3NYECKUX BEJIWYMH, IIPU 3TOM BBIOUPAThH
ONTUMAJIBHBIA CHNOCOO W3MEPEHHsS U HCIOJb30BAaTh H3BECTHBIE METOJbl OIEHKH IOrPEeUIHOCTEeN
U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (QHU3NYECKMMH BEIUYMHAMU C HCIIOJIb30BAHUEM MPSMBIX
U3MEpEeHUuH, IpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBAThH PE3yJIbTAThI MOJTY4EHHOM 3aBUCUMOCTHU
(bu3NyecKuX BEIMYHH B BHJI€ TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEA0BAHNUS;

coONoaTh TMpaBmia O€30MacHOTO TpyJda NPH TNMPOBEICHWH HCCIEAOBAHHA B PaMKax ydeOHOTO
OKCTIEPUMEHTa, Y4eOHO-HCCICNOBATEIbCKOW M TPOCKTHOM  JESTEIBbHOCTH C  HCIOJIB30BaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 0OOPYIOBAHHS;

peuath pacyE€THbIE 3a/1a4H C SIBHO 33JaHHON (PU3NUECKON MOJIEINbI0, UCTIONb3ys (GU3UYECKUE 3aKOHBI
Y TIPUHIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a]aul BEIOMPATh (PU3HUECKYIO MOJIEIb, BBIACNIATH (PU3HUECKUE
BEJTUYMHBI U (OPMYJIbI, HEOOXOAUMBIE AJIsl €€ pelieHus, TPOBOAUTH PacuéThl U OLEHUBATh PEAJTbHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEIHUMHBL,

pfiiatb Ka4€CTBCHHBIC  3adayM: BbICTpanBaTb JIOTUYCCKHM  HCIPOTUBOPCUYUBYIO  LECIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/Ie SABJICHUA,

WCIOJBb30BaTh MPU PEIICHHH Y4eOHBIX 3aj7a4 COBPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHU IS
MOWCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAMM M TPEJACTABICHHUS YYECOHONW M HAYYHO-TIOMYJISIPHOU
UHPOpMAIIMY, TOJYYCHHOW W3 pPa3IMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJYYaEMYIO
nHpopMaIuo;

INpUBOJUTL IIPUMCPLI BKJIalda pOCCHﬁCKHX n Sap}I6e)KHbIX y‘IéHBIX'(bI/BI/IKOB B PAa3BUTHUC HAYKH,
00BsACHEHHE MpoHeCCOB OKPYKAOIICTO MHUPA, B Pa3BUTUC TCXHUKU U TeXHOHOFHﬁ;

HCIIOJIb30BATHL TCOPCTUUCCKUC 3HAHUSA II0 (I)I/ISI/IKG B IOBCEOHEBHON >XU3HH A oOecreueHust
0e30IMacHOCTH npu 06paIJ_IeHI/II/I C an60paMH U TCXHUYCCKUMH yCTpOﬁCTBaMH, AJIL COXpaHCHUA 310POBbA
n CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYECKOT'O IMOBEACHUS B OKp}I)KaIOH_Ieﬁ cpene,;

paloTaTh B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBaTh pabOTy IPYIIHI,
palMoHaNBbHO paclpeseNaTh 003aHHOCTH U TUIAaHUPOBATh JIEATEILHOCTh B HECTAHIAAPTHBIX CUTYAIIMSIX,
aJIeKBaTHO OIICHMBATh BKJIAJ] K&XKJOr0 U3 YUaCTHUKOB I'PYIIBI B pELICHUE paccMaTpUBaeMOi poOIeMBbl.



K xoniy oOydenus B 11 kJiacce mpeIMeTHbIE Pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXaThb
c(OPMHUPOBAHHOCTD y O0OyYAIOIIUXCSA YMEHUI:

JEMOHCTPUPOBATh HA TIPUMEpaX poJib U MecTO (PU3UKH B (DOPMHPOBAHUH COBPEMEHHOW HAYy4HOU
KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B TPAKTUYECKOU AEATEIbHOCTH JIFOJIEH,
LIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI PUMEHEHUS W3YyYCHHBIX (U3NYECKUX MOJEJCH: TOUCUHBIA DIIEKTPUYECCKUN
3apsij, J1y4 CBETa, TOUYEUHbIN HCTOUHUK CBETA, sIEPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb ATOMHOTO s1pa
IIpU pelieHny (PrU3NYecKux 3a/1ad;

pacro3HaBaTh (U3WYECKHE sBJICHHS (TIpPoOLlecChl) U OOBSCHATH WX Ha OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKM M KBAaHTOBOM (DM3MKH: DJIEKTpUUYECKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XAMUYECKOe, MAarHUTHOE NEWCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs HWHIYKIHUS,
JeWCTBUE MAarHUTHOTO TT0JISI HA TPOBOIHUK C TOKOM U JABFDKYIIIHIACS 3apsif, DIEKTPOMAarHUTHBIE KOJICOaAHMsI
U BOJIHBI, TPSMOJIMHEHHOE paclIpoOCTpaHEHHUE CBETa, OTpaK€HHe, NpeJoMIIeHHe, HHTepdepeHius,
TUdpakuus M TOJsSpU3alus CBeTa, Jucnepcus cBera, ¢orolnekrpudeckuil a3ddexr (porosrddexr),
CBETOBOE€ JAaBJIEHWE, BO3HMKHOBEHHME JIMHEWYATOro CIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U
MCKYCCTBEHHAS PaIMOAKTUBHOCTE;

ONKCHIBaTh H3YYEHHbIE CBOICTBa BewlecTBa (DIEKTPUUECKHE, MAarHUTHbIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJAUMOCTD PA3IUYHbIX CPE/) U AIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIOIb3YS
(buznyecKkue BEIMYUHBI: IEKTPUUYECKHUM 3apsj, CHIa TOKa, JIEKTPUUECKOE HAIPSKEHHE, dJIEKTPUUECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOJBIKYIIAs CUJla, padoTa TOKa, MHIYKIUS MarHUTHOTO
noJis, cuia Amnepa, cuia JlopeHia, HHIyKTUBHOCTh KaTYIIKH, SHEPTUs SJEKTPUUECKOT0 U MAarHUTHOTO
MoJiel, MmepuoJ M 4YacToTa KojeOaHuM B KojeOaTeJbHOM KOHTYpe, 3apsii W Cujia TOKa B Ipolecce
rapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJie0aHHH, (OKYyCHOE pacCTOSIHUE M OMTHYECKask CHUJIA JIMH3bI, MIPU
OMMCAHUU MPABWJIBHO TPAKTOBaTh (DM3WYECKUN CMBICH HCIOIb3yeMbIX BEIUYMH, WX OOO3HAUEHHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIHMUMHY C APYTUMU BEIMUYNHAMM;

OIIMCbIBATh H3YUCHHBLIC KBAHTOBBLIC ABJICHHA W IIPOLECCHI, HCIIOJb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHHBI.
CKOPOCTD DJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBCTA, DOHCPI'UA U UMITYJILC (bOTOHa, nepuon
nmoaypacnazga, SHEprusa CBA3HM aTOMHBIX AACP, IIPHU ONMHMCAaHUHN IIPaBUJIbHO TPAKTOBATH (1)PI3PI‘I€CKHﬁ CMBICJI
HCIIOJIB3YEMBIX BCIIMYHH, HUX 0003HaUeHusd U CAWHUIBI, YKa3bIBATb (bOpMynBI, CBA3bIBAIOIIUC TAHHYIO
(bH?)H‘iGCKYIO BCIIMYMHY C APpYTUMH BEIMUYUMHAMU, BBIYUCIIATh 3HAYCHUEC (bHSquCKOﬁ BCJIIMYHHBI,

aHAJIM3UPOBATh (PU3UYECKUE TPOIECCHl U SBICHUS, UCIONb3Yys (pU3nueckue 3aKOHbl U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U MapaUIeTbHOTO0 COSAUHEHHS MPOBOJIHUKOB, 3aKOH JI>KOysi—
JleHia, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIUU, 3aKOH MPSMOJMHEHHOTO paclpoCTpaHeHHs CBETa, 3aKOHBI
OTpakKeHMsI CBETa, 3aKOHBI MPEJOMJICHHsS CBETa, ypaBHeHHe OiiHITeiHa g (oTodddekra, 3akoH
COXPaHEHHUs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHHUsI MaCCOBOIO YMCIA, NMOCTyaAaThl bopa, 3aKOH paguoakTUBHOIO pacnaja, Mpu 3TOM pa3iivyarh
CIIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €T0 MAaTEMaTU4E€CKOE BBIPAXEHUE U YCIOBHS (TpaHHUIIbI, 00IacTH)
MIPUMEHUMOCTH;

ONpCACIIAThL HAITPABJICHHUE BCKTOPA NMHAYKIIMY MAT'HUTHOTO ITOJIS IPOBOJHUKA C TOKOM, CHJIBL AMnepa
1 CUJIbL HopeHua;

CTPOUTH U ONMUCBIBATDH I/1306pa)KCHI/Ie, CO31aBacMoOC€ IIJIOCKUM 3€pKaJIOM, TOHKOH .III/IH3OI71;

BBIMIOJIHATE ~ SKCIIEPUMEHTHl 110 MCCIIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHH: Mpu 3TOM (GOpMyaupoBaTh Mpodiemy/3asady U



THIIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEITIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISTh MpPSMbIE M KOCBEHHBIE W3MEPEHHUs (PU3MUECKUX BEIMYMH, IPU ITOM BBIOMpPATH
ONTUMAJBHBIA CHOCOO W3MEPEHHS U HCIOJb30BATh H3BECTHBIE METOJbl OLIEHKU IOIPEUIHOCTEN
U3MEPEHUN;

HCCIIeA0BaTh 3aBUCUMOCTH (PM3HUECKUX BEJTUYHMH C UCII0JIb30BAHUEM MPSIMBIX U3MEPEHUM: TIPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yIbTAThI MMOJIYYEHHOW 3aBUCUMOCTH (PU3NICCKUX BEITUIHH
B BHJIe Ta0NHIl 1 TPpaUKOB, JeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHHS,

coOmoaTh MpaBmiIa OE30MAacHOTO Tpyda MpPU NMPOBEAECHHM HCCIEIOBAaHMH B paMKax y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-HCCIEAOBATEIbCKOM M  TPOEKTHOH  JEATENbHOCTH C  HCHOJIb30BAaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacyE€THHIE 3a/1a41 C SIBHO 33JaHHOUN (PU3NUECKON MOJIEINbI0, UCTIONb3Ys GU3UUYECKUE 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSI 3a]1a4ul BEIOUpaTh (PU3HUECKYIO MOJIEINb, BBIJIENSTh (PU3NUECKHE
BEJTMYMHBI U (OPMYJIbI, HEOOXOAUMBIE AJisl €€ peleHus, IPOBOJUTh Pacu€Thl U OLEHUBATh PEAJTbHOCTD
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEITHUNHBL,

peuaTtb Ka4€CTBCHHBIC 3ada4du: BBICTPAanNBaTh JJOTUYECKHN HCIIPOTHBOPCUNBYIO LOCIIOYKY
pacCyKJIeHUI ¢ OTIOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UIECKUE SBIICHNUS,

WCIIOJh30BaTh MPU PEIICHHH Y4eOHBIX 3aJad COBPEMEHHbIC HMH()OPMAIMOHHBIE TEXHOJIOTHU IS
MOWCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAlMA W TPEICTAaBICHHS Yy4eOHOW W HAyYHO-TIOMYJISPHOU
nHpOpMAIINY, TOJYYCHHOW M3 pPa3IMYHbIX HCTOYHUKOB, KPUTHYECKA AaHAIM3HPOBATH IOJy4aeMYIO
nHpopMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inydaTh yCIOBHS
ux 0€301aCHOI0 UCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIIAZa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIB30BaTh TCOPECTUUCCKUE 3HAHUA IIO (1)I/I3I/IK6 B HOBCCI[HCBHOﬁ JKN3HHU JIsA oOecrneyeHus
0€30I1aCHOCTH IIpHu O6paIJ_ICHI/II/I C an60paMH N TCXHUYCCKUMU YCTpOﬁCTBaMH, I COXpAaHCHUA 310POBbA
n CO6J'IIOI[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O ITIOBCACHUS B oxpyxcaromeﬁ cpeac,

pa6OTaTI> B I'pyHlIi€ € BBIIIOJIHEHUCM PA3JIMYHBIX COLUAJIBHBIX pOJ'IGfI, IJIAaHUPOBATb pa60Ty T'pYIIIIbI,
paiuOHAJIbHO PaCIpCAC/IsATh 00s3aHHOCTH U IUIaHUPOBATh ACATCIIBHOCTH B HCCTAHAAPTHBIX CHUTYyallUAX,

aJIeKBaTHO OIICHUWBATh BKJIAJ] KaXKJIOI0 U3 YYaCTHUKOB I'PYIIIbI B pellIEHUE pacCMaTpUBAaeMOM POOJIEMBI.
TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHME pa3/ieiioB ¥ TEM MPOTPaMMBbI KondaecTBo yacos DeKT
/1 Bcero| KoHTposbHbIE [TpakTuveckue
paboThI paboThI
Pazgean 1. PU3UKA U METOAbI HAYYHOI'O ITO3HAHUA
1.1 |®wuszuka u METOBI HAYYHOTO MMO3HAHUS 2 https://n
Hroro no pazneny 2

Pa3zpen 2. MEXAHUKA



https://m.edsoo.ru/AV1AWVNQ0

Ne HanmenoBanue pasfesios U TEM IPOrpaMMBbl KousmnmuecTBo yacos Onext
n/m Bcero| KouTposbHbie [IpakTuueckue
paboThI paboThI
2.1 |Kunemaruka https://n
2.2 | /luHamuka 7 https://n
2.3 |3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 https://n
Wroro mo pazueny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 | OcCHOBBI MOJICKYJIIPHO-KUHETHIECKON TCOPHH 9 1 https://n
3.2 |OCHOBBI TEPMOTUHAMUKH 10 1 https://n
3.3 | ArperarHbie cocTostHUS BenecTBa. Da3oBbie 5 https://n
MEPEXO0IbI
Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 |DnekTpocTaThKa 10 1 https://n
4.2 |TlocTosHHBIH dIEKTpHUYSCKUil TOK. TOKH B 12 1 https://n
pasIMYHBIX Cpeaax
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME| 68 4 4
11 KJIACC
No | HammeHoBaHuME pa3iesioB ¥ TEM MPOrpaMMBbl KommuectBo yacos DIIEKTY
m/n Bcero|  KonrtponbHbie [IpakTuueckue
paboTsl paboThI
Paznen 1. 9JIEKTPOIUHAMUKA
1.1 |MaruaurtHoe noje. DIeKTpOMarHUTHasI 11 1 3 https://m.e
WHTYKIIHS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 |MexaHHUYeCKHE U 3JIEKTPOMArHUTHBIC 9 1 https://m.e
KojeOaHus
2.2 |MexaHHYECKHE U 3JICKTPOMArHUTHBIC 5 1 https://m.e
BOJIHBI
2.3 |Onruka 10 3 https://m.e
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CHHEITMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 |OcHOBHI cienMaIbHOU TEOPUU 4 1 https://m.e
OTHOCHTEIILHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 |DneMeHTHl KBAHTOBOW ONTHKHU 6 https://m.e
4.2 |Crpoenue aroma 4 https://m.e
4.3 | AtomHoe s11po 5 https://m.e



https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Ne | HammeHoBaHuMeE pa3/iesioB U TEM MPOrPaMMBbl KonnuecTBo yacos DneKTy
n/n Bcero|  KonTposbHbie [IpakTuueckue
paboThI paboThI
Hroro no pazgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
51 ‘3JIGMGHTI)I aACTPOHOMUHU ¥ aCTPO(PHU3HKU 7 1 ‘ ‘https://m.e
Hroro no pazneny 7
Pazgen 6. OBOBIAIOLUIEE IOBTOPEHUE
6.1 ‘O6o6ma10mee MOBTOPECHHE 4 ‘ ‘ https://m.e
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME
IMOYPOYHOE IVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo 4yacoB [Hara
n/m Bceero| Konrponsnsie | ITpaxrtudeckue | M3YTCHN
paboThI paboThI
1 |®usuka — Hayka o npupojie. Hayunbsie MeTo sl 1
MO3HAHUS OKPYKAIOIIEro MUupa
2 |Posb u MecTo ¢pusuku B GOPMUPOBAHNHN COBPEMEHHOU 1
HAy4YHOU KapTUHBI MUpPa, B IPAKTUUYECKON JEeSITEIbHOCTH
Jozei
3 |Mexanunueckoe asmxeHne. OTHOCUTEILHOCTD 1
MEXaHUYECKOTO ABIKeHus. [lepemenienue, CKOpoCTb,
YCKOpEHUe
4 | PaBHOMepHOE NPSIMOJIMHEWHOE ABIKEHUE 1
5 |PaBHOYCKOpeHHOE MPSIMOJIMHENHOE ABMKEHUE 1
6 |CBoOomHOe mageHue. Y CKOPEHHE CBOOOHOTO MaICHUS 1
7 |KpuBonmHeiHOe nBHKeHHE. [IBHKEHUE MaTepHATbHON 1
TOYKH 10 OKPYKHOCTHU
8 |[Ipunuun otHocuTenbHoCTH ["anunes. MHepuanbHbie 1
cuctembl otcueta. [lepssiii 3akon HeroTona
9 |Macca rena. Cuna. [lpunnun cynepnosunuu cui. Bropou| 1
3akoH HploTOHA 17151 MaTepuanbHOW TOUKU
10 |Tperuu 3axoH HploTOHA /7151 MaTepUaAIbHBIX TOUEK 1
11 |3axon BcemupHoro Tsarotenus. Cuna tsxectu. [lepsas
KOCMHYECKasi CKOPOCTh
12 |Cuna ynpyroctu. 3akoH ['yka. Bec Tena
13 |Cuna tpenus. Koadppunuent tpenus. Cuna 1
COIPOTHUBJICHUS NPH JBH)KEHUU TeJa B )KUIKOCTH MITH
rase
14 |TloctynarenbHoe U BpalaTeabHOE JIBUKEHUE a0ComoTHO | 1

TBEpAOro tena. MomeHt cuibl. [1nedo cuibl. Ycnosus

paBHOBECHS TBEPJOTO Tella



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpaxTHueckue
paboThI

Jlara
U3YYEHU

15

Nmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MATEPHAIIBHBIX
Touek. IMIynibc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE

16

PaboTa u MmoutHOCTH cuibl. KuneTnueckas sHeprus
MaTepuaabHON Touku. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPTUU

17

[TorenumaneHas sHeprus. [loTeHnnanpHas sHEPrus
yrpyro aepopMupoBaHHOU NpyxkUHbBL. [loTeHInanbHas
SHEprus Tesia BOJIM3H MOBEPXHOCTU 3eMIIN

18

[ToTeHnmanpHble U HEMOTEHIMAIbHBIE CUJIbI. CBSI3b
paboThl HEMOTEHIIMATIBLHBIX CUJT C U3MEHEHUEM
MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH

19

JlabopaTtopHnas pabota «VccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHHUEM MEXaHNUECKOU OHECPIUH TCJIa Ha
MIPUMEPE PACTHKEHUS PE3HHOBOTO JKI'yTay

20

KonTponsHas pabora no teme «Knnemartuka. JluHamuka.
3aKOHBI COXPAHEHHUS B MEXaHUKE)

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM
teopuu. bpoyHoBckoe nemwkenue. uddysus

22

XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHIL
BeniecTBa. Moienu cTpoeHus ra3oB, KUIKOCTEN 1
TBEPJIBIX TET

23

Macca monekyn. KonnuectBo BemectBa. IlocTosiHHas
ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa u €€ u3MepeHue.
[Ixana Temneparyp Llenbcus

25

Wneanpusiii raz3 B MKT. OcHoBHOe ypaBHeHHe MKT

26

AOcoroTHas TeMITepaTypa Kak Mepa cpeaHeit
KUHETUYECKON SHEPIUM JBUKECHUSA MOJIEKYI. Y paBHEHHUE
MenneneeBa-Kianeitpona

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO ra3ay

29

I/I3OHPOHCCCH B NACAJIbHOM Ia3€ U UX rpa(bnquKoe
MNpeaACTaBJICHUC

30

BHyTpeHHss sHEPrus TEPMOAVMHAMUYECKOU CUCTEMBI U
crniocoObl e€ u3MeHenus. KonnyecTBo TemioTs! 1 pabora.
BHyTpeHHsIs 5HEPrUs OTHOATOMHOTO MJICAJIBHOTO Ta3a

31

Buas! Tennonepenaun

32

VenbpHad TEIUIOEMKOCTD BellecTBa. KoanyecTBo
TEIUIOTHI TIPH TeIUIonepenave. AanadaTHBIN MPOLIecC

33

HepBLIfI 3aKOH TCPMOJUHAMUKU 1 €TO IPUMCHCHHUC K
nu3omponeccam



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8

Ne Tema ypoxka KousmnuecTBo yacos [ara
n/n Beero| Konrponbnsie | Ipaktuueckue | 13YICHN
paboThI paboThI

34 |HeoOpatumocTh IpOIecCOB B Ipupoie. BTopoii 3akoH 1
TEPMOIMHAMUKHA

35 |[puamun nevictBust u KI1J] TerumoBoit MarmHbl 1

36 |L{uxn Kapuo u ero KIT/] 1

37 | Dkosornveckue MpoOIeMbl TEIUIOHEPTETHKH 1

38 | O6oOmarommii ypox «MosexymnspHast pusznka. OCHOBBI 1
TEPMOTHHAMUKI

39 |KontponbHas padora o teme «MonekynsapHas pu3uka. 1 1
OCHOBBI TEPMOTMHAMHUKID)

40 |[TapooOpa3oBanue u KoHIeHcanws. Vcnapenue n 1
KHUIICHUE

41 | AGcomoTHAsE B OTHOCUTENIbHAS BIQKHOCTH BO3/IyXa. 1
Hacsimennsiit nap

42 |Teepnoe teno. Kpucrammueckue n aMmopQHbIE Tera. 1
AHM30TpONUs CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBI.
CoBpeMeHHbIE MaTepUabl

43 |[InaBneHHe W KpUCTAJUTH3AIMS. Y ICITbHAS TEIUIOTA 1
riaBnenus. Cyoaumanus

44 | YpaBHEHHE TEIIOBOTO OajgaHca

45 |DnexTpuzanus TeN. DIEKTpUUeCcKUH 3apsi. J[Ba Buma 1
AIIEKTPUYECKHX 3apsI0B

46 |IIpoBOMHUKH, TUAICKTPUKHA U TTOTYIPOBOIHUKHU. 3aKOH 1
COXPaHEHUS NEKTPUUYECKOTO 3apsaaa

47 |BzaumopencTBue 3apsaaoB. 3akoH Kynona. Toueunbin 1
AIIEKTPUYECKUH 3apsij

48 |Hanpspk€HHOCTD 2JIEKTpUUYECKOro moJst. [Tpunmmm 1
CYIEPIO3UINH IEKTPUUYECKUX mosiew. JInauu
HANPSHKEHHOCTH

49 |Pabota cui asekTpocratnyeckoro moss. [lorenmmarn. 1
Pa3znocTp norenuanos

50 |[IpoBOJHUKHU U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM 1
nosie. J{usnexTpuyeckas IpOHUIIAEMOCTh

51 |DnektpoémkocTts. Konnencatop

52 | DneKkTpoE€MKOCTb INIOCKOTO KOHIEHCATOpa. DHEPrus
3apsHDKEHHOTO KOHIEHCAaTopa

53 |JIaboparopHas padora "M3mMepeHne aneKTpoEMKOCTH 1 1
KOHJeHcaropa"

54 |[IpuHIMI NEHCTBUS U IPUMEHEHHE KOHASHCATOPOB, 1

KOTIMPOBAJILHOTO armnapara, CTpyHHOTo IPHHTEpa.
DnekTpocTaTHYecKas 3aluTa. 3a3eMIICHue
ANIEKTPONIPUOOPOB



https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

Tema ypoxka
/11

KonmuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpaxTHueckue
paboThI

Jlara
U3YYEHU

95 | DNEeKTpUYECKUH TOK, YCIOBUS €ro CYIIECTBOBAHUS.
[Tocrosinusiil Tok. Cuna Toka. Hanpsbxenue.

Conpotusienue. 3akoH OMa aj1s ydacTka Lenu

56 |IlocnenoBaTenbHOE, MAPATIICIFHOE, CMEIIAHHOE
COeJIMHEHHE MPOBOIHUKOB. JlabopaTopHas paboTa

«M3yueHne cMemaHHOro COEAMHEHUS PE3UCTOPOBY

0.5

57 |PaboTta 1 MOIIHOCTB ANEKTPUIECKOTO TOKA. 3aKOH

Jxoynsa-Jlenna

58 |3axon Oma my1st MOJTHOM (3aMKHYTOMN) SJIEKTPUIECKOM
nenu. KopoTkoe 3ambikanue. JlabopaTtopnast pabota
«3mepenne DJ1C ucTouHNKa TOKA U €r0 BHYTPEHHETO

COIIPOTUBJICHU

0.5

59 |PesepBHHIif ypok. KoHnTponsHas paborta mo Teme
"OnexrponuHamuka" / Becepoccuiickas npoBepoyHast

pabota

60 |O6oOmarmuid Ypok «DIEKTPOIUHAMUKA /

Bcepoccuiickas mpoBepodHas padoTa

61 |DmexkTpoHHas MPOBOAUMOCTE TBEPIBIX METAILIOB.
3aBUCUMOCTB CONPOTHUBIICHUS METAIIIIOB OT

TeMIiiepatrypbl. CBEpXIpOBOIUMOCTh

62 |DneKTpudecKuu TOK B Bakyyme. CBOUCTBA AIEKTPOHHBIX

My4KOB

63 |IlomynpoBoaHUKH, UX COOCTBEHHAS M IPUMECHAS
npoBoauMocTh. CBOKCTBA P—N-TIepexoia.

[TonynpoBoAHUKOBBIE TPUOOPHI

64 |DnexTpuuecKUU TOK B PaCTBOPAX M pacIuiaBax
AIIEKTPOJIUTOB. DNEKTPOJIUTUUECKAS TUCCOLIMALINSL.

DIIEKTPOJIN3

65 |DnekTpudeckuu TOK B razax. CaMOCTOSTEIbHBIA U

HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma

66 |DnexTpuueckue mpuOOPHI U YCTPOMCTBA U UX
npakTudeckoe npumenenue. [IpaBuna TexHuKu

0€30I1aCHOCTH

67 |KoutpomnbHas paboTa no Teme « IJIeKTPOCTaTHKA.
[ToCTOSIHHBIN IIEKTPUUYECKHUM TOK. TOKHM B pa3iIMUHbIX

cpenax»

68 |PesepBHbIif ypok. O6o6matomuii ypok no temam 10

KJ1acCcCa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KJIACC


https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

Tema ypoxka

KomnmuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTHueckue
paboThI

Jlata
HA3Y4YEH!

IlocTogHHBIE MAarHUTHI U UX B3aUMOJIeCTBUE. MarHuTHOE
nose. Bekrop MarHUTHOM MHAYKIMH. JINHUA MarHuTHON
WHTYKITUU

MaruuTtHoe 1noJje npoBoJHuKa ¢ TokoM. OnbIT Dpcreaa.
B3anmMoeiicTBre NpOBOIHUKOB C TOKOM

JlaboparopHas pabota «/3ydueHne MarHUTHOTO TIOJIS
KaTylKH1 ¢ TOKOM»

JleficTBHE€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM. Cuita
Awmmnepa. JIaboparopHas padota «/ccnenoBanue neicTBUs
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHMTHOTO TOJISl HA JBH>KYIIYHOCS
3apspkeHHyto yactuily. Cuna Jlopenna. Pabora cubl
Jlopenua

OnekTpoMarHuTHas UHAYKIUsA. [IoTOK BekTopa MarHUTHOM
uaaykiuu. DJ1C uaAyKIun. 3aKOH 3JI€KTPOMArHUTHON
nHaykuun Papanest

JlabopaTtopHnas pabota «VccnenoBanue siBIeHUS
3J'IeKTpOMaFHI/ITHOI\/'I UHAYKOUW

NunyktuBHOCTH. fAABNenue camounnaykiuu. IJ1C
CaMOUWHIYKIIMH. DHEPTUsl MArHUTHOTO TOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

Texuuueckue ycTpoHCTBa U UX IPUMEHEHUE: MTOCTOSIHHbBIE
MarHuThl, 3JIEKTPOMAarHUThI, 3J1€KTPOIBUTATENb,
YCKOPUTENH JI€MEHTAPHBIX YACTHI], UHIYKIIMOHHAS TIeYb

10

O6o0maromuii ypok «MarHuTHOE 1oJie.
DJNEeKTPOMATrHUTHAS HHTYKIIHSD

11

KonTponbnas paborta no Teme «MarHuTHoe moJie.
DNEeKTPOMAarHUTHAs UHIYKLIHS»

12

CBoOo1HBIE MEeXaHUYeCKue Kosebanus. ['apMonudeckue
KoJjeOaHus. YpaBHEHUE TapMOHUYECKUX KOJIEOaHUH.
[IpeBpaienue suepruu

13

JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJbIX KoJieOaHui rpy3a Ha HUTH OT JUTMHBI HUTU
U MaccChl Tpy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE
KoJiebaHus B UA€abHOM KOJIeOaTeIbHOM KOHTYPE.
AHaOTUs MEXy MEXaHUYECKUMU U DNIEKTPOMArHUTHBIMU
KoJIeOaHUsIMHU

15

CDopMyJIa TomcoHa. 3akoH COXpaHCHUA DHECPIUHU B
nacaJIbHOM KoJieOaTeIbHOM KOHTYpPC

16

HpC,Z[CTaBJ'IeHI/IC 0 3aTyXaromux KOJICOAHMSX.
BLIHY)KI[CHHBIC MeXaHH4YeCKHe KojacOanus. Pe3oHaHc.
BLIHy)KI[CHHBIe SJICKTPOMArHUTHBIC KOJIeOaHHS



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
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Tema ypoxka

KomnmuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

Jlata
HA3Y4YEH!

17

IlepemennbIn Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIA TOK.
MOIIHOCTb IEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEUCTBYIOLIEE 3HAYCHUE CUJIbI TOKA U HANIPSHKEHUS

18

Tpancdopmarop. [IponsBoacTso, nepenada u
NoTpeOICHNE dIEKTPUIECKON SHEPTHH

19

YCTpOUCTBO U MPAKTUYECKOE IPUMEHEHHE
JJIEKTPUYECKOTO 3BOHKA, T€HEPATOPA IEPEMEHHOTO TOKA,
JIMHUH JJIEKTpoIiepesayd

20

DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
aNeKTpo3Heprun. KynpTypa Hcnosib30BaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOW KU3HH

21

MexaHn4ecKre BOJIHBI, YCIOBHUS pacpOCTPaHECHHUS.
[Tepuoa. CkopoCTh pacipOCTpaHEHHUS U JIMHA BOJIHBI.
HonepeqHHe H MMPOAO0JIbHBIC BOJIHBL

22

3ByK. CkopocTh 3ByKa. I'poMkocTs 3Byka. BeicoTa ToHa.
TemOp 3ByKa

23

DIIEeKTPOMAarHUTHBIE BOJIHBI, UX CBOUCTBA U CKOPOCTb.
[IIkayia 3eKTPOMarHUTHBIX BOJIH

24

[IpuHIUIIBI paIUOCBS3U U TENEBUACHUS. Pa3BUTHE CpECTB
cBs3u. Pagnostokamust

25

KonTtponsnas padota «Kosebanus v BOTHBD

26

[IpsimonuHelHOE pacpoCTpaHEHHE CBETA B OTHOPOAHOMN
cpene. Toueunslid UICTOUHMK cBeTa. JIyd cBeTa

27

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus ceera. [locrpoenue
M300paKeHUH B IJIOCKOM 3epKalie

28

[Ipenomnenue cBeta. [lonHoe BHYyTpeHHEE OTpaKeHHUE.
[IpenenbHBIW yroJl MOJIHOTO BHYTPEHHET0 OTPaKEHUS

29

JlaboparopHas padota «3MepeHnue nokazaresns
MIPEIOMIICHHUS CTEKIIa»

30

JIunzel. [loctpoenne nzodpaxenuii B munze. Gopmyna
TOHKOW JIMH3bI. YBEIUYECHHE JIMH3bI

31

JlaboparopHas padota «MccnenoBanue CBONCTB
M300paKeHUH B INH3AX)

32

Hucnepcus ceeta. CrnoxkHblil coctaB 6enoro cseta. L[Ber.
JlaboparopHas pabota «Habmronenne qucnepcuu cBeTay

33

Wutepdepenus cera. udpakius cera.
HudpaxironHas pemeéTka

34

HOHepe“IHOCTB CBCTOBBIX BOJIH. Honﬂpmauml CBCTa

35

Onrtuyeckre npudOpsl M YCTPOKMCTBA U YCIIOBHS UX
0€301acHOTO MPUMEHEHUS

36

Fp AHUIBI TPUMCECHUMOCTH KJIACCUYCCKO 1 MEXaHUKH.
HOCTyJ'IaTLI CIIeLMaJIbHON TCOPHUU OTHOCHUTCIIBHOCTH



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
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paboThI

IIpakTrnueckue
paboThI

Jlata
HA3Y4YEH!

37

OTHOCHTEIBLHOCTh OJHOBPEMCHHOCTH. 3aMeIUIeHI/Ie
BPEMCHHU U COKpAICHUC NJIMHBL

38

DHeprus U UMIYNbC PEIATUBUCTCKOU yacTUlbl. CBs3b
Macchl ¢ SHEPrUer U UMITYIbCOM. DHEPIUsl MOKOS

39

KonTponsnas padora «Ontuka. OCHOBBI CIELIMAIbHON
TEOPUU OTHOCUTEILHOCTH»

40

®ortonsl. opmyna [1nanka. DHeprus U uMImynsc GoToHA

41

OtkpsiTuE U HccaenoBanue pororpdexra. OnbITl A. T
CroneroBa

42

3akonbl poTorhdexra. YpaBHeHne DUHIITEWHA IS
dbotorddexra. «Kpacuas rpanumay Gorordpdexra

43

Hasnenune cBeta. OnbiTel [1. H. JIebenepa. Xumudeckoe
JIEUCTBUE CBETA

44

TexHnueckune ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE:
(dboTormeMeHT, (HOTOATYUK, COTHEUHAsI OaTapes,
CBETO/IMO]

45

Pemrenue 3agad mo reMe «D1eMEHTHI KBAHTOBOM OIITUKI

46

Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuio o-yactuil. [InanerapHas moaens aToma

47

[Toctynatel bopa

48

Wznyuenue u noruomieHre GOoTOHOB MPU MEPEXo/ie aToMa
C OJTHOTO YPOBHS SHEPrUM Ha Ipyroi. Buasl ciekTpos

49

BousHoBsie cBorcTBa yacTuil. Bosinbl ne bpouis.
KopnyckynsipHo-BoTHOBOM tyanin3M. CIIOHTaHHOE M
BBIHY)KJICHHOE M3JIy4CHHE

50

OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pe3epdopaa mo
OTIPEJICNICHUIO COCTAaBA PAIMOAKTUBHOTO U3JIy4EHUS

o1

CaoucTBa anbda-, 6era-, raMMma-u3iaydeHus. BiausHaue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI

52

OTtkpbiTHE IPOTOHA U HEWTpoHa. V30TOmbI. AJbdha-
pacnaj. DIeKTPOHHBIM U O3UTPOHHBIW OeTa-pacma.
Namma-uznyuenue

53

OHeprus cBA3M HyKJIOHOB B spe. SInepHble peakiuu.
Snepubid peakrop. [Ipobaembl, nepcrneKTUBHI,
JKOJIOTHUYECKUE ACIIEKTHI SIACPHOU SHEPTETUKH

54

OnemeHTapHble YacTULBI. OTKpPBITHE MO3UTPOHA. MeTO 1B
HaOJI0IEHUS M PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cton «@yH1aMeHTanbHbIE B3aUMOAECHCTBUS.
EnuncTBO hrznyeckon KapTUHBI MUpa»

55

Ortanbl pazButus actpoHomud. [IpukianHoe u
MHPOBO33PEHUYECKOE 3HAU€HHE aCTPOHOMHHU. Buj
3B€3qHOTO HeOa. Co3Be3us, SpKUe 3BE3/IbI, TUTAHETHI, UX
BuauMoce JaBmkeHne. ColIHEUHAs cucTeMa



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
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paboThI

Jlata
HA3Y4YEH!

56

Connue. ConHeuHasi akTUBHOCTb. VICTOUHMK 3HEprun
ConHua u 3B€37

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOU
MOCJIEIOBATEIIBHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIEe NPEACTABICHUS O IPOUCXOKICHUN U
sBosroniu CosHIa U 3BE3]

58

Mneunsin [Iyre — Hama ['anaktuka. Ilosoxenue u
newkenne Conuna B [Nanaktuke. [Nanaktuku. Yepubie
JBIPBI B SIAPAX TaTaKTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopust boabmioro
B3pbIBa. PenmkToBOE M3nydyeHue. MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

KonTtponpHas padoTa «1eMEHTHI aCTPOHOMUH U
acTpOPU3UKNY

62

O6o06maromuit ypok. Ponb ¢pusuku u actTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIBHON 1
TUYECKOU chepax AesITETHHOCTH YeTOBEKa

63

O6o06matomuii ypok. Poss u mecTo U3k 1 acTpOHOMHH
B COBPEMEHHOM HAyYHOU KapTUHE MHUpPA

64

O6o06matomuii ypok. Poss husuaeckoit Teopuu B
(hopMUPOBaHUH MPECTABICHUN O (U3HMUECKON KapTUHE
MUpa

65

O6o0matromuii ypok. Mecto hpu3ndeckoit KapTUHBI MUpa B
o0IIeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHHUIA O IPUPOJIC

66

Pe3epBHbIil ypok. MaruuTHOE 10J1€. DIEKTPOMarHUuTHAs
UHIYKLINS

67

PesepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka. DneMeHThI
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

4

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM
MNPOI'PAMMBI

10 KJIACC


https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
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Kox
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET O 06mer0 06pa30BaHI/Iﬂ

JleMOoHCTpHpOBaTh Ha IPUMEpPAX POJIb U MECTO PU3UKHU B (HOPMUPOBAHIM COBPEMEHHON Hay4HOM
KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B MpPaKTHYECKOU Jies-
TEIBHOCTH JIIOAEH

10.2

Y4auTeIBaTh TrpaHulbl IPUMCHCHHA HU3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICTICH: MaTepualibHas TOYKaA,
HWHCpLUAJIbHAA CUCTEMA OTC‘{éTa, a0bCOIIFOTHO TBépZ[OG TECIO0, HJIcaTbHbIN ra3; MoAe/in CTPOCHUSA
ra3os, JKUAKOCTEH U TBépI[I)IX TCI, TOYCYHBIN SHGKTpI/I‘IeCKI/Iﬁ 3apsd — IIpyU pCIICHU N (1)I/ISI/I‘ICCKI/IX
3aJga4d

10.3

Pacno3HaBaTh ¢usnueckre sBICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB MeXa-
HUKH, MOJIEKYJISPHO-KUHETUYECKOH TEOPHUH CTPOSHMSI BELIECTBA M IJIEKTPOIUHAMUKH:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MNpPSIMOJMHENHHOE IBHXEHUE, CBOOOIHOE MAaJCHHUE Tel,
JBUKEHHE TI0 OKPY)KHOCTH, WHEpLHUsA, B3aumMoOJeicTBUE Ten; auddy3us, OpOyHOBCKOE
JBIDKEHHE, CTPOCHHUE XUIKOCTEH M TBEPIBIX TEl, U3MEHEHHE 00bEMa Tel IpU HarpeBaHUH
(oXJaxeHUHN), TETJIOBOE PaBHOBECHE, MCIAPCHHE, KOHICHCAINS, TUIABJICHUE, KPUCTAJUIN3a-
Iusl, KAIICHUE, BIAXKHOCTh BO3/yXa, MOBHIIICHNE TABJICHUS ra3a IMpU €ro HarpeBaHWU B 3a-
KPBITOM COCYJI€, CBSI3b MEKIY IapaMeTpaMu COCTOSHHMS T'a3a B M30IMPOIECCAX; AMECKTPH3AIIHS
TEJI, B3AaUMOJCHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHMYECKOE JBUKCHUE, MCIONB3Ysl (U3MYCCKUE BEIMYMHBI: KOOPAWHATA, MTYTh,
IepeMeIIeHne, CKOpoCcTb, yCKOPEHHE, Macca Tela, CUia, IMITYJIbC Tella, KHHETHYECKas SJHEPTHs,
MOTCHIIMAIBHAS PHEPTHSI, MEXaHW4IecKasi paboTa, MeXaHH9IecKasi MOITHOCTE; TIPH ONHMCaHWU TIpa-
BHJIBHO TPAKTOBATh (PU3MUECKUN CMBICIT HCIIOIB3YEMBIX BEIWYHH, NX 0003HAUCHUS U €IUHUIIBI,
HAXOIUTH (DOPMYJIBI, CBS3BIBAIONIIE TAHHYIO (PH3UUIECCKYIO BENHINHY C NPYTHUMHU BETMIMHAMHU

10.5

OmnwuceBaTh H3yYCHHBIE TETJIOBEIE CBOMCTBA TEJ M TEIUIOBBIC SIBICHUS, UCIOIB3YS (PU3UIECKIE
BEJIMYUHBL: JaBJEHUE TIa3a, TeMIlepaTypa, CpPEeAHssl KUHETUYecKas SHEpPIus XaoTH4ECKOIro
JBMOKEHUSI MOJIEKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPCHHSS DHEPrus, padoTa rasa, K03 (GUIIMEHT MO0JIe3HOr0 ASHCTBHS TEIIOBOTO IBUTATEIIS;
Ipd ONHCAHUHM IPABHIBHO TPAKTOBATH (PH3MUECKUN CMBICH HCIOJIb3YyEMBIX BEIHYHH, HUX
0003HAYCHHS U SIMHULIBL, HAXOOUTE (DOPMYIIBL, CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO BETUINHY
C IpyTMMH BEIMUYUHAM

10.6

OnuceiBaTh H3yYEHHBIE DJIEKTPUYECKUE CBOICTBA BELIECTBA M IJEKTPUUYECKHE SBJICHUS
(mporieccsl), HCHONB3YS (PU3UUECKIE BETHMYMHBI: 3JICKTPHUCCKUN 3apsill, SJIEKTPHUECKOE IO,
HanpsHKEHHOCTh OJIS, MOTEHLMAJ, Pa3sHOCTh MOTEHIMANIOB; MPU ONHMCAHUU MPaBUWIBHO TpPaK-
TOBaTh (DH3UYECKUI CMBICI HCIOIB3YEMBIX BEJIMUNH, HX 0003HAUECHUS U COMHUIIBI; YKAa3hIBaTh
(hOPMYITBL, CBSI3BIBAIOIIIE TAHHYIO (PH3MUECKYIO BETHUNHY C IPYTUMH BEITHIHHAMHI

10.7

aHAJIM3UPOBATh PU3MUYECKHUE TPOLIECCHI U SIBIICHHUS, HCITOIB3Ys (U3NIECKUE 3aKOHBI U IPHHIIATIBL:
3akoH BcemupHoro Tsarotenus, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHS MEXaHHYECKON
SHEPruH, 3aKOH COXPAHEHUS HUMITYJIbCa, IPUHIIMIT CYIIEPIIO3UIIMK CHJI, IIPHHIUII PABHOIIPABHS
HHEPIMAIbHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHUS BEIIECTBA,
rasoBble 3aKOHBI, CBS3b CpPEIHEH KHHETHYECKOM JHEPrHH TEIUIOBOIO JBHYKEHHS MOJEKYI C
aOCONIOTHOM  TeMIepaTypoi, IepBbI  3aKOH TEPMOIMHAMHKH; 3aKOH  COXpaHEHHS
JJIEKTPUYECKOrO 3apsiia, 3akoH KysioHa; IpH 3TOM pas3inyaTh CJIOBECHYIO (GOPMYITHPOBKY 3a-
KOHA, €r0 MaTeMaTHYECKOE BRIPAKEHHE U YCIOBHUS (TPaHMIIbI, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE IIPUHITHUIIE ISHCTBUS MAIIHH, TPHOOPOB M TEXHUIECKUX yCTPOUCTB; pa3-
JIMYATh YCIOBHSI X O€30IIaCHOTO MCIOIBF30BAHMS B TIOBCEIHEBHON JKU3HU

10.9

BEITONHATE 9KCIEPHIMEHTHI TI0 UCCICIOBAHUIO (DM3MUSCKHUX SBICHUHA H MPOIECCOB C MCIIOINb-
30BaHHEM MPSIMBIX ¥ KOCBEHHBIX H3MEPEHHIA; IIPH 3TOM (QOpMYIHPOBAThH IpodieMy (3amady)
1 TUIOTE3Y y4eOHOro SKCIIEpPUMEHTa, COOMpaTh YCTAaHOBKY M3 NMPEAI0KEHHOTO 000pyI0BaHHS,
MIPOBOJNTH OIBIT U JOPMYITHPOBATH BEIBOJBI




Kox

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM

NpOBePSIEMOr0 y
pesysibTaTa o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
OcymiecTBIATh TPsIMBIE U KOCBEHHBIE M3MEpeHUs (PU3MUECKHX BEJIMYMH; IIPH 3TOM BBIOMPAThH
10.10 ONTHUMAJIBHBIN CI0CO0 M3MEPEHHs M UCIIONb30BaTh M3BECTHBIE METOJIbI OIIEHKH HOTPelIHOCTeH
HU3MEpPEHUH
HccnenoBarh 3aBHCHMMOCTH MEXIy (GU3MYECKUMH BEIUYHMHAMH C HCIIOJIB30BAHUEM IPAMBIX
1011 W3MEpEeHHH; NP 5TOM KOHCTPYMPOBaTh YCTaHOBKY, (PHKCHpOBAaTh pe3yNIbTaThl IMOITYyYEHHOI
' 3aBUCHMOCTH (PM3MYECKHUX BEJTMYHMH B BUIE TAOJIHII U IpahMKOB, JIeJIaTh BEIBOJBI 110 Pe3yiibTaTaM
UCCIIeI0BaHMSI
Co0OnroaTh mpaBuia 0e30MacHOro TpyJa MpH MPOBEIACHUH MCCIEI0BAaHUN B paMKaxX y4eOHOro
10.12 IKCIIEPUMEHTA, Y4eOHO-HCCIIEeIOBATEILCKON W MPOEKTHON JEsITeTbHOCTH C MCIOIb30BaHUEM
U3MEPHUTENIBHBIX YCTPOUCTB U 1aO0OpaTOPHOI0 000PYy IOBAHUS
Pemate pacuéTHble 3aauM C SIBHO 3aJaHHON (DPM3HYECKON MOJENbI0, HCHONb3Ys (hru3ndyeckue
3aKOHBI M TIPHUHIIMIBI; HA OCHOBE aHAIM3a YCIOBUA 3aJla4M BBIOMPATh (DU3MUYECKYIO MOJIEINb,
10.13 BBIJICTIATh (PU3WUECKUE BETMUMHBI M (OPMYJIBI, HEOOXOAUMBIC ISl €€ pElICHUs, IPOBOIUTD
paC‘IéTBI 1 OLICHUBATDH PCAJIbHOCTDH IMMOJTYUYCHHOI'O 3HAUYCHUA (I)I/I3PI‘{CCKOI>'I BCIIMYNHBI
10.14 Pemrate kauecTBEHHBIC 3a/la4yi: BBICTpAaUBATb JIOTUYCCKU HCEIPOTHBOPCYHMBYIO LECIIOYKY
0 paccyXJIeHHI ¢ oropol Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3MUECKUE SBICHUS
Hcnone3oBath pyu pCIICHUN y‘Ie6HBIX 3aga4 COBpEMCHHBIC I/IH(I)OpMa]_H/IOHHI:IC TEXHOJIOTUH IJIsA
10.15 MIOMCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALINHN U IPEICTABICHUS YIeOHON M HAyIHO-TIOMYIISIPHOM
' nHpOpPMAINK, TIONYyYEHHOH U3 pPa3IMYHBIX HCTOYHHKOB; KPUTHUYECKH aHAIM3HUPOBATH
OJTy4aeMyro HH(GOPMAIIHIO
10.16 [IpuBOaUTE MpHUMEPHI BKJIaa POCCHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
' 00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIET0 MUAPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH
Hcnone30BaTe TEOpEeTHUECKHE 3HAHMS 1O (DM3MKE B MOBCCIHEBHOW XHM3HU U OOECTIEUCHUS
10.17 0e30MmacHOCTH MpU OOpAICHUH ¢ TIPHOOPaMHU U TEXHUIECKIMH YCTPOUCTBAMH, ISl COXPAaHESHHUS
3II0POBBSI ¥ COOJIIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHISI B OKPY’KaIOIIeH cpene
PaGorats B rpymme ¢ BHIIOJIHEHHEM Pa3NYHBIX COIMHAIBHBIX POJNEH, INIAHUPOBATH paboTy
TPYIIIEL, PAlHOHATIBHO PAacHpenessiTh 00sS3aHHOCTH W IUIAHUPOBATH ACATEILHOCTH B HECTaH-
10.18 JAapTHBIX CUTYalUsX, aJeKBATHO OIICHUBATH BKJIAJ K)KIOTO U3 YYACTHUKOB I'DYIIITHI B PEIICHHE
paccMaTpruBaeMoil TpoOIeMBbI
11 KJIACC
Kon .
IIpoBepsiemble nmpeaMeTHbIE Pe3y/JIbTAThl 0CBOCHUSA OCHOBHOM
fiposepseMoro o0pa3oBaTeIbHOM NMPOIrPaMMbI CpeIHero o0mero 00pa3oBaHus
pe3yJjabTara
JeMoHCTpHpOBaTH Ha IPUMEPAX POJIb K MECTO (PU3UKH B POPMUPOBAHUH COBPEMEHHON HAYIHOM
111 KapTHHBl MHpa, B pa3sBUTHH COBPEMEHHON TEXHWKH M TEXHOJOTMH, B MPaKTHYECKOH
JeATEINEHOCTH JIFO/IEH, IIEITOCTHOCTh M AMHCTBO (pH3NYecKoi KapTHHBI MUpa
YYUTHIBaTh IPaHUIIEI TPUMEHEHHUS H3yYEHHBIX (QH3MUECKIX MOJIeIIeH: TOUSUHBIH SIeKTPHIECKIH
11.2 3apsf, sAepHas MOJeNb aTOMa, HYKJIIOHHAst MOJIETh aTOMHOTO S/Ipa MPU peleHnH (Ppru3HIecKknx
3a1adq




Kox
NPOBEPAEMOro
pe3yJbTara

11.3

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnmporpaMMal CpeaHET 0 0611161"0 06pa30BaHI/IH

PacnosnaBath ¢usnueckue sBieHHs (TMPOIECCH) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JNIEKTPOJMHAMUKA W KBAaHTOBOH (DHM3MKHU: 3JEKTpUUECKasi MPOBOJUMOCTh, TEILIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aMMOICHCTBHE MArHUTOB, JJICKTPOMArHUTHAS
UHAYKIMS, ICHCTBHE MArHUTHOTO IOJsI HA MPOBOIHUK C TOKOM U JABWXKYIIUICS 3aps,
3JIEKTPOMATHUTHBIE KOJICOAHMS ¥ BOJHBI, IPIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHHE,
mpenoMyicHue, HHTephepeHnus, audpaknus W MOIpH3AlMS CBETa, TUCIEPCHs CBeTa,
tdhoroanextpuueckuii a3 ekt (porodrddexr), cBeTOBOE HaBIEeHUE, BOSHUKHOBEHUE JINHEHYAaTOr 0
CIIEKTpa aTOMa BOJIOPOJIa, ECTECTBEHHAs M UCKYCCTBEHHAs! PaJMOaKTHBHOCTD

114

OmnuceBaTh N3Yy4YCHHBIC CBONCTBA BCIIIECTBaA (E)JICKTpI/I‘IeCKI/Ie, MAarduTHBIC, OIITUYCCKUEC, DJICKT-
PUYECKYIO TTPOBOJMMOCTh PA3UYHBIX CPel) W JIEKTPOMATHUTHBIE SIBICHUS (TMPOLECCHI), HC-
NOJb3ys PU3NUECKUE BEMUUUHBIL: SJIEKTPHUECKUH 3aps/l, CHIIa TOKA, DIEKTPUUECKOE HATIPSDKEHHE,
JJIEKTPUUYECKOE COMPOTUBIICHHE, Pa3HOCTh NoTeHIManoB, JJIC, pabora Toka, HHIYKIUS
MarHMTHOro mnomus, cuina Awmmepa, cuna JlopeHIla, HMHIYKTMBHOCTb KAaTYIIKHM, OSHEpPIUs
AJIEKTPHYECKOTO M MATHUTHOT'O TIOJICH, TEPHO/] M YacTOTa KoeOaHU B KOJieOaTeIbHOM KOHTYPE,
3apsjl U CHJIa TOKa B MPOIECCE TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJIeOaHWH, (OKycHOe
PacCToAHrUE U ONTHYCCKas Cujia JIMH3bI, IIPU ONHMCAHWUU IIPABUJIBHO TPAKTOBATb q)HBI/IquKI/Iﬁ
CMBICJI HUCIIOJIB3YEMbBIX BCJIIMYUH, HX o003HaueHUus U C€AWHHUIBI; YKa3bIBaTb (I)OpMy.]'[LI,
CBSI3BIBAIOIINE TAHHYIO (PU3HMYECKYIO BEITHUNHY C IPYTUMH BEITHUHHAMU

11.5

OnuceiBaTh U3yYEeHHBIC KBAHTOBBIE SIBJICHUS U MPOIIECCHI, HCTIOIb3Ys (PM3NUYECKUE BETUIHHBIL:
CKOPOCTb 3JI€KTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTA CBETAa, SHEPrus M HMIIYJbC
($oToHA, MEepHoA TMONypacnana, dHEPrus CBSI3H aTOMHBIX S/IEp; HPU ONHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NYCCKUN CMBICT HCHOJB3YEMBIX BEIHYMH, MX OOO3HAYCHUS W EIWHUIIBI
YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETHYHHY C IPYTUMH BEIHIHHAMH,
BBIUNCIISATH 3HaUEHNE (QM3MUECKON BEIUIHHEI

116

AHanmu3npoBaTh (U3MUECKUE MPOLECCH M SIBICHHUS, HCHONB3YS (DU3UYECKHE 3aKOHBI U
OpUHIMIEL: 3akoH OMa, 3aKOHBI IIOCIENOBATENFHOTO M HApaJUICNBHOIO  COCTMHEHUS
MPOBOAHUKOB, 3aKkoH Jlkoyns — JleHma, 3aKOH JIIEKTPOMATHUTHOM WHIYKIIMH, 3aKOH
MPSIMOIMHEHHOTO PacHpOCTPAaHEHHS CBETA, 3aKOHBI OTPA)KEHHS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHWE DOiiHITEeHHa i1 (QoToddderra, 3aKOH COXpaHEHHUS DJHEPIHH, 3aKOH
COXpaHEHHsI HMITYJbCa, 3aKOH COXPAaHEHHUS OJIIEKTPHUECKOTO 3apsna, 3aKOH COXPAHECHUS
MacCOBOTO YHCNa, IMOCTYNATh bopa, 3aKOH paInoaKTHBHOTO paclaia; Ipu 3TOM pa3indaTh
CIIOBECHYIO (hPOPMYJIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIpa)KEHUE M YCIOBHS (TPaHUIIBL,
001aCTH) TPUMEHUMOCTH

11.7

OmnpenensaTe HANpaBJICHAE BEKTOpa MHIYKIIMH MATHUTHOTO ITOJS IPOBOAHUKA C TOKOM, CHIIBI
Awmmiepa n cuitel Jlopenta

11.8

CTpOoUTh U OITUCHIBATH N300paKEHNE, CO3IaBAEMOE TUTIOCKHUM 3EpKaJIOM, TOHKOH JIMH30M

119

BEITTONHATE SKCIIEPIMEHTHI TI0 UCCICIOBAHHIIO (PH3MUYECKUX SIBIICHAIN U IPOIIECCOB C UCTIOIB30-
BaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHUIT;, IPH 3TOM (POpMYIHpOBATh MpodieMy (3amady) U
THIIOTE3y y4eOHOro AKCIEPHMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO O00OPYIOBAHHUSA,
MIPOBOJNTH OIBIT U JOPMYITHPOBATH BEIBOJBI

11.10

OcCymecTBIATh MpSIMBbIE U KOCBEHHBIE M3MEPeHHS (PU3MYICCKUX BENWYHH; IPU 3TOM BHEIOHPATH
ONTHMAJIBHBIA CITOCO0 M3MEPEHHS M UCIIOJIF30BATh M3BECTHBIC METOBI OIICHKU ITOTPEIIHOCTEN
H3MEpPEHUHN

1111

HccnegoBath 3aBUCHMOCTH (IH/IBI/I‘ICCKI/IX BCJIMYUH C UCIIOJIB30BAHUEM NPAMBIX H3MepeHPII>'I; npu
OTOM KOHCTPYUPOBATH YCTAHOBKY, (bI/IKCI/IpOBaTI) PE3YJIbTATHI HOHy‘IeHHOI\/'I 3aBUCHUMOCTH
(1)PI3PI‘{CCKI/IX BCIIMYMH B BHJ/C Ta6J'II/II_I " Fpa(l)I/IKOB, ACJIaTb BbBIBOAbI II0 PpE3yjibTaTaM
HCCIICJOBAHUA




Kox
NPOBEPAEMOro
pe3yJbTara

11.12

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnmporpaMMal CpeaHET 0 0611161"0 06pa30BaHI/IH

CobmronaTh npaBuia 0€30aCHOTO TPYAA U IPOBEIECHUN UCCICIOBaHUH B paMKaX y4eOHOro
JKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIbCKON U IPOCKTHON AEATENBHOCTH C HUCIIOIb30BaHUEM
H3MEPHUTEIBHBIX YCTPOICTB U 1a60paTOpHOro 060pyI0BaHUS

11.13

Pemate pacuéTHble 3a1auu C SIBHO 3aJaHHOHN (PU3HMYECKOl MOJENbI0, UCHONb3Ys (hu3ndeckue
3aKOHBI M MPUHIMIIBI;, HA OCHOBE aHAJM3a YCIOBMS 3aJaud BBHIOMpPATh (PU3NUYECKYI0 MOETb,
BBIICNIATh (PU3UUECKUE BEIUYMHBI U (OPMYJIBI, HEOOXOAUMBIE Ui €€ pelIeHHs], POBOAUTH
pacyEThl ¥ OIIEHUBATh PEAIbHOCTD MOIYUYEHHOr0 3HAYEHUSI (PU3HYECKOI BETHYNHBI

11.14

Pemiats kauecTBEHHBIE 3a1a4l: BEICTPAUBATh JIOTMUYECKU HEMPOTUBOPEUUBYIO LIENIOUKY PacCyK-
JICHUH C ONIOPOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HYECKHE SIBICHUSI

11.15

Hcnone3oBath Ipu pelICHUN y‘le6HLIX 3aga4 COBpECMCHHbIC I/IH(l)OpMaLlI/IOHHI:Ie TEXHOJIOTUH IJIsA
TIOMCKa, CTPYKTYPHUPOBAHUSL, MHTEPIPETALINH U NIPECTaBICHHUS yueOHOH U HAyYHO-TIOMYISIPHOM
uHpOpManMy, TOMYYEHHOH M3 pa3NUYHBIX HMCTOYHHMKOB, KPUTHYECKH aHAJIU3HPOBAThH
MOJTy4aeMyro HH(QOPMAIIHIO

11.16

OOBSCHITh NMPUHIMIBI JCHCTBUS MaIldH, MPUOOPOB M TEXHUYECKHX YCTPOHCTB; pa3iIHyuaTh
YCIIOBHSI HX O€30IIaCHOTO HCIIOIB30BAHMS B IIOBCCAHEBHON JKU3HH

11.17

[IpuBOaUTE MpHUMEPHI BKIaAa POCCHICKHUX M 3apyOEKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TCXHOJIOTHH

11.18

Ucnonp3oBath TeopeTHUeckrue 3HaHUS MO (U3HUKE B MOBCEIHEBHOW JKWU3HU JJIsi obecrieueHus
0e30MmacHOCTH MpU OOpAIEHUH C IPHOOPAMH M TEXHUYECKHMH YCTPOUCTBAMH, TSI COXPAaHEHUS
3JIOPOBBSI X COOJIIOICHHSI HOPM DKOJIOTHYECKOT0 TMOBEICHISI B OKPY’KaIOIIEH cpene

11.19

Paborath B rpyrire ¢ BBIMOJIHEHHEM Pa3iIM4HbIX COLUAIBHBIX POJIEH, IIAHUPOBATh PAbOTy TPYIIIIBL,
PaLMOHANIBHO pacHpeessiTh O0S3aHHOCTH W IUIAHWPOBATh [IEATEIbHOCTh B HECTaHAAPTHBIX
CHUTYallHsIX, aJeKBaTHO OLCHMBATh BKJIAJ KAXKAOIO M3 YYaCTHUKOB TPYIIbl B pElICHUE
paccMaTpruBaeMoi mpooOIeMbl

MNPOBEPSAEMBIE 9JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro
3JIeMeHTa

pa3nena

IIpoBepsieMbIe 3JIeMEHTHI COTEPKAHUS

OU3UKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

dusnka — Hayka o mpupone. HayduHble METOIbI MO3HAHUS OKPYXKAIOIIETO
1.1 mupa. Ponb 3KchepuMeHTa W TEOPUH B IPOLECCE IMO3HAHUS MPUPOIBL.
DKCIIEpUMEHT B (PU3HMKE

MOZ[GJ'IPIpOBaHI/Ie (1)H31/I‘ICCKI/IX SIBIICHUN U IMpOLECCOB. HaquLIe THUIIOTC3hI.

12 Ou3nyeckne 3aKOHBI W TEOPHH. | paHWIBI HPUMEHUMOCTH (DH3MYECKUX
' 3akoHOB. [IpuHIMTI cooTBeTCTBHA. PONb M MecTo Qu3nKu B GOpMHpPOBAHUM

COBpCMCHHOfI HaquOﬁ KapTUHbI MHpa, B HpaKTH‘IeCKOﬁ JIeSITENIbHOCTH JIIOACH|

MEXAHUWKA




Kox

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

pa3aejia JJIEMCEHTA
KMHEMATUKA
211 Mexannyeckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXaHMUYECKOI'O JBUKECHUS.
o Cucrema orcuéra. Tpaektopust
[lepemernenue, CKOpOCTb (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb)
2.1.2 ¥ YCKOpeHHe MaTepHalIbHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMBI KOOD-
JuHaT. Clo)xeHHe epeMeIlieHUN U CII0KEHUE CKOPOCTei
PaBHOMepHOE M paBHOYCKOpPEHHOE MpAMONHUHEHHOe ABmkeHue. | paduku
213 3aBUCHUMOCTU KOOpPAMHAT, CKOPOCTH, YCKOPEHHS, IIyTU M IepeMeleHUs
MaTepHaHbHOﬁ TOYKU OT BPEMEHU
21 214 CBobopHOe najieHne. Y CKopeHue cBOOOIHOTO MaIeHHS
. Kpusonuneiinoe npukeHne. PABHOMEpHOE ABUIKEHUE MAaTEpUaIbHON TOUKU
2.15 10 OKPYKHOCTHU. YTJI0Basi CKOPOCTb, TMHEWHAsA ckopocTk. Ilepuon u gacrora.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE
216 TexHuueckue yCTpPONCTBA: CIUJIOMETP, IBM)KEHUE CHApsloB, LEIHbIE
o ¥ PEMEHHBIE TIEPEIavn
[Ipaktuaeckue pabotsl. MizMepeHne MrHOBEHHOW ckopocTu. MccnenoBanue
COOTHOIICHUA MEXKIY NMYTAMHU, HpOfUIeHHBIMPI TEJIOM 3a II0CJICAOBATCIBHBIC
217 paBHBIC TPOMEKYTKH BPEMEHM IIpU PAaBHOYCKOPEHHOM JIBWKCHHU C
Ha4yaJIbHOM CKOPOCTBIO, paBHOW HYyJIO. M3yueHue IBMIKEHUS MIAPHKA B
BSI3KOM KUIKOCTH. V3ydeHue IBIKeHNS Tena, OpOIIeHHOr0 TOPH30HTAIBHO
JMHAMUKA
921 IMpunuun  otHocutensHOocTH lammmes. IlepBeiit  3akoH  HproToHa.
o MHepuuanbHbIe CUCTEMBI OTCUETA
222 Macca tena. Cuna. [IpuHIHIT CYTIepITO3UITHHA CHIT
993 Bropoii 3akon HeroToHa 715t MaTepralibHOM TOYKY B MHEPLUATLHON CHCTEME
o orcuéra (UCO). Tperuii 3axon Hpl0TOHA /11 MAaTEpPUAIbHBIX TOUEK
294 3akoH BcemmpHOro TsroreHusa. Cuia Tsbxectn. llepBasi KocMuyeckas
o ckopocTh. Bec Tena
225 Cuna ynpyrocti. 3akoH ['yka
Cuna tpernsi. Cyxoe Tpenue. Cuiia TpeHHS! CKONBKEHUS M CHIIA TPEHUS
29 2.2.6 nokos. Koaddurment tperus. Cuita cONpoTUBIICHUS MTPH IBUKCHUAM Tella B
JKUIKOCTH WJIH Ta3e
2.2.7 [TocrymarenpHOE U BpamaTelIbHOE IBHKEHHE a0COIOTHO TBEPIOTO Telia
908 MoOMEHT cHIBl OTHOCHTEIBHO OCH BpamieHus. Ilmedo cuiel. YcmoBus
o paBHOBecHs TBEpaOro Tena B UCO
229 TexHu4yeckue YCTpPOMCTBA: NOAUIMITHUKH, IBIDKCHHE HCKYCCTBEHHBIX
o CITYTHHKOB
[IpakTrueckue paboThl. M3ydeHne JIBUXKEHUS Opycka 110 HAKJIOHHON
IJIOCKOCTH TIOJ IEHCTBHEM HECKONBKUX CHII. VccrmemoBaHue 3aBHCHMOCTH
2.2.10 CHJI YIIPYTOCTH, BOSHUKAIOMINX B JIeOPMHIPYEMOH MPYKUHE U PE3NHOBOM
oOpasne, OT BenWYMHB uX jAedopManuu. VcciaenoBaHue yCIOBHA
paBHOBECHS TBEPIOrO TENa, UMEIOIIETO OCh BpaIleHUs
2.3 3AKOHbI COXPAHEHU S B MEXAHUKE




Kox

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

pa3aejia JJIEMCEHTA
931 Hmnynbc MaTepranbHON TOYKH, CHCTEMbI MaTepHAIbHBIX TOYeK. VIMIyIbe
o CHJIBI M M3MEHEHHUE UMITYJIbCA TENa
2.3.2 3akoH coxpaHenus uMnyibca B UCO. PeakTiBHOE ABHXKEHUE
2.3.3 PaGora cumbl
234 MOIIHOCTh CHIIBI
935 Kunernyeckas SHEPIHsl MaTepuaabHON TOYKH. Teopema
o 0 KMHETHYECKOM JHEPIUH
236 [TorennuunaneHast seprus. IloTeHanbHas 3HEPrus yIpyro aepopMupoBaH-
o HOU npyxuHbI. [loTeHIManbHas SHeprus Tesa BOIN3H ITOBEPXHOCTH 3eMIIU
HOTCHL{I/IEUILHLIG u HEIIOTCHIUAJILHBIC CHJIBI. CBH3I) paGOTLI
2.3.7 HEMOTEHLIMAIIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM IHEPTUH CUCTEMBI TeJl.
3aKoH COXpaHECHUS MEXaHHUECKOH SHEPTUU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue ycTpoicTBa: JBMKEHUE PaKeT, BOAOMET, KOIEP, NPYKUHHBIN
o IIHCTOIIET
[MpakTrueckue paboThl. 3yueHHe CBSA3M CKOPOCTEHM TeNl MPU HEYIPYroM
2.3.10 ynape. MccnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOM
SHEpruu Tena
3 MOJIEKYJISIPHA S ®3UKA 1 TEPMOJIMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO-KHHETHYECKOoW Teopru. bpoyHoBCckoe
311 neukenne. Juddysus. Xapaktep NBUKCHHS W B3aWMOJCHCTBHUS YaCTHII
BEIIIECTBA
312 Mogenu cTpoeHUs Ta30B, JKUAKOCTEH U TBEPIBIX TEN U 0O0BSICHEHUE CBOMCTB
o BelecTBa HA OCHOBE 3TUX MOJIENIeH
3.1.3 Macca monekyn. KonmuectBo BemectBa. [locrosiaaass ABoraapo
314 TemoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remmepatyp
o Llenbcus
315 Mopgens uneanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KHHETH-
3.1 o 4eCKOI TEOPHH HAEAIBHOIO raza
316 AOCONIOTHas TeMmIepaTypa Kak Mepa CpelHel KHHETHYCeCKOW SHEpruu
o TEIIOBOT'O IBMKEHUS yacTull ra3a. lllkama temmepatyp KensBuna
3.1.7 VYpaBuenue Knamnelipona — MenaeneeBa. 3akoH Jlanprona
318 lazoBrie 3akoHBI. M3omporecckl B WACANEHOM Ta3e C IMOCTOSHHBIM
o KOIIMYECTBOM BELIECTBA: M30TEpPMa, H30X0pa, n300apa
3.1.9 TexHUYeCKHEe YCTPOMCTBA: TEPMOMETP, OapoMeTp
[IpakTrueckue padoTsl. 3MepeHHe Macchl BO3AyXa B KIACCHOH KOMHATe.
3.1.10 HccrenoBanne  3aBUCHMOCTH  MEXJIy — IapaMeTpaMd  COCTOSIHUS
pa3peKEHHOrO Ta3a
OCHOBbI TEPMOJAMHAMUWKN
3.2 321 TepMmonuHamudeckas: cucteMa. BHYTpeHHsISI SHEPrusl TepMOTTHAMUICCKOM

CUCTEMBI U CIIOCOOBI €€ M3MEHEHUS
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pa3aejia JJIEMCEHTA
329 KomuuectBo TemnoTel W pabora. BHYTpeHHsIE 3HeEprust OXHOATOMHOTO
o WJI€aJIBHOTO ra3a
Bunel Teruionepenaud:  TEIJIONPOBONHOCTh, KOHBEKIHS, H3Iy4YeHHE.
3.2.3 TemoémMKkocTh Tena. YaenbHas TEMJIOEMKOCTh BellecTBa. Pacuér komu-
YyecTBa TEIUIOTHI MIPH TEIUIONepeiade
IlepBeiii  3akoH  TepMoauHaMukd. IIpuMeHeHHWe mepBOro  3aKkoHa
3.24 TEpMOJIMHAMUKU K u3omporeccaM. ['padudeckas uHTepnperanus pabOThI
rasa
TermoBpie  MamuHbl.  [IpuHIMOBI  JEMCTBUS — TEMJIOBBIX — MAIlMH.
3.25 [IpeobpazoBanus 3HEPTUH B TEIJIOBBIX MamnHax. Koadduuuent nonesHoro
neiictus (manee — KI1J]) teruoBoit mammnsbl. ukn Kapuo u ero KI1/]
326 Bropoii 3akoH TepMoanHaMukd. HeoOpaTUMOCTh MPOIECCOB B IMPHPOJIE.
o TennoBele qBUraTEIN. DKOJIOTHIECKHIE TPOOIEMBI TEIIO3HEPT €THKH
397 TexHudeckue yCTpOWCTBA: ABUraTeIh BHYTPCHHETO CTOpaHHS, OBITOBOI
o XOJIOJMITBHUK, KOHIUILIHOHED
3.2.8 [Ipaktuueckue padbotsl. VizMepenne yaenbHON TeI0EMKOCTH
ATPETATHBIE COCTOSHIM A BEHIECBA. ®A30BBLIE ITEPEXO/1bI
331 [Mapoobpa3zoBanue n KoHaeHcaws. Vicnapenue v kureHue. Y ienbHas TerioTa
h napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATYPhI KUIICHUS OT JABICHHS
3.3.2 AOCONIOTHAS U OTHOCHTEIbHAS BJIAYKHOCTh BO3/1yXa. HachIeHHbIi map
333 Teépnoe teno. Kpucrannudeckue u aMmopdHbie Tena. AHU30TPONHS CBOMCTB
o KpucTamuios. JKnuakue kpuctayuibl. CoBpeMEHHbBIE MaTepPUaIIbI
33 3.34 [TnapyieHne ¥ KprcTaM3ays. Y enbHas TerioTa iasieHus. Cyomumanus
3.35 YpaBHEHHE TEIJIOBOro OaaHca
TexHudyeckue yCTPOWCTBA: TUTPOMETP M ICHXPOMETP, KaJIOPHMETD,
3.3.6 TEXHOJIOTHH TIONYYCHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, 1 HAHOTEXHOJIOTUH
3.3.7 [IpakTrueckue padoThl. 3MepeHne BIaKHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
41.1 OrexTpr3aIs Tl DISKTPUIeCKUi 3aps. J[Ba BUIa JIEKTPHICSCKHX 3apsioB
4.1.2 [IpoBOMHUKH, TUAIEKTPHKH H TIOTYIIPOBOTHUKA
4.1.3 3aKOH COXpaHEHHS JCKTPHIESCKOTO 3apsia
41.4 Bsaumogericteue 3apsaaos. 3akoH Kymona
415 Onektpudeckoe mone. Hampspk€HHOCTh dnekTpudeckoro mons. [IpuHiumn
4.1 o cyneprno3umud. JIMHIN HAPsHKEHHOCTH SJIEKTPUIECKOTO OIS
416 PaGora cmm oamekrpocratmueckoro momsa.  IloreHmman.  PasHocTh
o MTOTEHIINAJIOB
417 [IpoBomHWKN M IUIICKTPUKHA B TIOCTOSHHOM ODIEKTpHUYECKOM Tmone. Ju-
o ANEKTPUYECKAs TPOHUIIAEMOCTh
418 OnexTpoéMKocTb. KoHnieHcaTop. D1eKTpoEMKOCTh MIIOCKOI'0 KOHAEHCATOPA.

9HCpPI/I$I 3apsHKCHHOI'0O KOHACHCATOpa
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pa3aejia JJIEMCEHTA
TexHUYecKue YCTpPOMCTBA: AIEKTPOCKOII, AIIEKTPOMETP, DIIEKTPOCTaTHYeC-
4.1.9 Kas 3alliTa, 3a3eMJICHHE 3JIEKTPOIpUOOPOB, KOHJCHCATOpP, KCEPOKC,
CTPYHHBII IPUHTED
4.1.10 [IpakTrueckue padoThl. 3MepeHne 1eKTpoEMKOCTH KOHIeHCaTopa
TTOCTOSIHHBIN DJIEKTPUYECKHIA TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcioBHUS CyIIECTBOBaHUS MOCTOSHHOTO 3JIEKTPHUECKOr0 TOKa. MICTOUHUKH
o Toka. Cuna Toka. I1oCTOSHHBIN TOK
4.2.2 Hanpsoxenne. 3akon Oma Jiist y9acTka 1enu
423 OJIEKTPUYECKOE COMPOTUBIICHHUE. Y IETFHOE COPOTHUBIICHUE BEIIECTBA
424 [TocnenoBaTenbHOE, MapauIeTbHOE, CMEIIAHHOE COSAMHEHHUE TPOBOTHUKOB
425 Pabota snexrprueckoro Toka. 3akoH Jxoymns — Jlenna
4.2.6 MoIHOCTh 3JIEKTPUUECKOT0 TOKa
anekTponBIKymas cuna (nanee — OJIC) u BHYTpEeHHEE COMPOTHUBICHHE
4.2.7 MCTOYHHUKA TOKa. 3aKkoH OMa JUTsl IIOJTHOM (3aMKHYTOM ) AJIEKTPUYECKOM TIeTTH.
Kopotkoe 3ambikanue
428 ONEeKTpOHHAsl TPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBHCHMOCTH COMPO-
o THUBJICHUA METAJJIOB OT TEMIICPATYPHhI. CBCpXHpOBO}IHMOCTB
429 DNeKTpUIecKuid TOK B BakyyMme. CBOWCTBA 3JICKTPOHHBIX ITyYKOB
4.2 [omynpoBomuuku.  CoOcTBeHHass W TNPHUMECHas  IPOBOIUMOCTD
4.2.10 MOJTYTIPOBOTHUKOB. CaoiicTBa p-n mepexoa. [TosrynpoBoAHUKOBBIE
puOOpPBI
4211 ONEeKTPUYECKH TOK B AJIEKTPONUTAX. DIEKTPOIUTHYECKAs AMCCOIUAIIMS.
o DIeKTPOIn3
4212 OnexkTprdeckuii TOk B razax. CamMOCTOSTENbHBIH U HECaMOCTOSTENbHBIN
o paspsn. Paznuunbie THITBI caMOCTOATENBHOTO paspsaaa. Momaus. [lnazma
TexHu4ecKkue yCTpOICTBA: aMIIepMeTp, BOJIBTMETP, PEOCTAT, HWCTOYHUKU
4213 TOKa, JIIEKTPOHATPEeBATEFHBIC TPHOOPHL, JICKTPOOCBETUTEIBHEIE TPHOOPEL,
o TEPMOMETP  CONpPOTUBJICHUS, BAaKyyMHBIH  JWOL, TEPMUCTOPHL U
(hoTOpe3nCTOPHI, MOTYIPOBOTHUKOBEIH IHO, TATEBAHAKA
[pakTudeckue padbotel. M3ydeHne cMEMaHHOT0 COeTNHEHUS PE3NCTOPOB.
4.2.14

Wzmepenne DJIC HMCTOYHHKA TOKA M €ro0 BHYTPEHHErO COIPOTHBIICHMSL.
HaouroieHne airekTponmsa

11 KJIACC
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3JIEMEHTAa
4 DJIEKTPOJIMMHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHIYKIW S
43.1 ITocTosiHHBIC MarHUTHI. B3anMoelicTBHE MTOCTOSHHBIX MarHUTOB
MaruutHoe nose. Bekrop MarHuTHON MHAYKUKU. [IpyHIIUT Cynepro3uLIny.
43.2 JIuanu MarHuTHON MHIYKIMU. KapTHHA TMHUN MarHUTHON MHIAYKLIHMH MTOJIS
MOCTOSTHHBIX MAarHUTOB
MarnuTtHOe Tojie MPOBOJHUKA ¢ TOKOM. KapTuHa NMHUN MOAs UIMHHOTO
4.3.3 NPSAMOro MPOBOJAHHMKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHWKA, KATYIIKA
¢ TokoM. OnbIT Opcrena. BzaumoseiicTBrue MPpOBOAHUKOB C TOKOM
4.3.4 Cuna Amrepa, e€ MOJyJIb U HaIllpaBlICHHE
435 Cuna Jlopenna, e€ Moaynb W HampaBieHue. JIBHDKeHUE 3apsHKeHHOU
YaCTHUIILI B OTHOPOJHOM MAarHUTHOM moiie. Pabora cuier JlopeHiia
4.3.6 SIBiieHuE 2IEKTPOMarHUTHOW UHAYKIUU
4.3 4.3.7 IToTrok BekTOpa MarHUTHON MHIYKIIUU
4.3.8 OJIC unaykuu. 3aKoH 3JIeKTpoMarHuTHOW nHAyKnu dapanaes
439 BuxpeBoe nsnekrpuueckoe mone. IJC WHAYKIMM B MPOBOJHUKE,
JBUKYIIIEMCS TIOCTYNATEeIbHO B OJHOPOAHOM MAarHUTHOM TOJIe
4.3.10 [Tpaswiio Jlenna
4311 WNunyktuBHOCTD. SBNeHne camonnaykiun. JJ]C caMOMHIyKIIH
4.3.12 DHeprusi MAarHUTHOTO TIOJISl KATYIIKH C TOKOM
4.3.13 DJIeKTPOMAarHUTHOE TTOJIe
4314 TexHUYeCKHe  YCTpOWCTBA: MOCTOSIHHBIE  MAarHUTBI,  3JICKTPOMArHMTHI,
AJIEKTPOIBUTATEINb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHIl, MHIYKIIMOHHAS TIe4h
[IpakTrueckne paboTh. Mi3yueHHe MarHMTHOTO IOJI KATYIIKH C TOKOM.
4.3.15 HccrenoBanne AeWcTBUS TIOCTOSHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccnenoBanue sSBIEHUS 3JIEKTPOMATrHUTHOW WHIYKITUH
5 KOJIEBAHUV S Y BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHI I
511 KonebatenpHast cucrema. CBoOomHbie KojeOaHUs. [apMOHHYECKHE
konebanus. [lepuon, yacrora, ammumTyna u ¢asa KkoaedbaHuit
51.2 [IpyXvHHBII MasgTHUK. MaTeMaTHYeCKUi MasTHUK
513 YpaBHeHUE TaPMOHHYECKUX KOJICOAHUH. Kunematnueckoe
M JUHAMHYECKOE OIMMCAaHKME KOIe0aTeIbHOr0 JBUKCHHUS
[IpeBpaiienne »HEpruM MPH TapMOHUYECKUX KoneOaHusx. CBs3b
51 514 aMIUTATYIBI KOJIEOaHM I MCXOTHON BETMYMHBI C aMILTUTYIaMH1 KOJIeOaHui eé
CKOpPOCTH M YCKOPCHHS
KonebatenpHblii KOHTYp. CBOOOMHBIC DJIEKTPOMArHUTHBIC KOJICOAHHUS B
515 HJICaTbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHYCCKHUMH U
3JIEKTPOMArHUTHBIMU KosieOanusmu. Popmysa ToMcona
5.1.6 3aK0H COXpaHEHUs PHEPTHH B HICATLHOM KOJIEOATEIFHOM KOHTYpE
517 BriHyKIeHHBIC MeXaHHUECKHE KolieOanus. Pe3onanc. Pe3oHaHncHas kpuBasi.

BBIHY)KZ[CHHLIC OJICKTPOMArHuTHBIC KoJeOaHus.
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518 Ilepemennslit Tok. CHHYCOMIANBHBIN TIEPEMEHHBIN TOK.
519 MOoIIHOCTh TEPEMEHHOIr0 TOKa. AMIUIUTYIHOE M JEHCTBYIOIIEE 3HAUCHUE
o CHJIBI TOKA M HAIIPSKCHUS
Tpancdopmarop. [IponsBoacTso, nepenada 1 NOTpedICHUE INEKTPUYECKON
5110 SHEPruu. OKOJOTHYECKHE PHUCKH IIPH IPOU3BOICTBE DICKTPUUYCCKOI
o sHepruu. KynbTypa HCIOIB30BaHMS SJICKTPOIHEPIHA B IOBCETHEBHOM
JKU3HHU
5111 TexHudeckue ycrpoicTBa: ceiicMorpad, 3IEKTPUYECKHH 3BOHOK, JHMHHUH
o aJIeKTpoIepeiay
Ipaktuueckue paboThl. MccnenoBanue 3aBUCHMOCTH [EPHOA MAJIBIX
5112 KojieOaHMi Tpy3a HAa HUTH OT JUIMHBI HUTH M Maccel Tpy3a. MccnenoBanue
o MEPEMEHHOr0 TOKA B IIEMM M3  TI0CIEN0BATENbHO COEIMHEHHBIX
KOH/ICHCATOpa, KaTylIKH 1 Pe3rucTopa
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI
591 Mexanunueckre BOJNHBI, YycCloBUsS pacrnpoctpanenus. I[lepuon. Ckopoctb
o pacupoCTpaHCHUA U JJIMHA BOJIHBI. HOHCpCLIHBIC 1 IPOA0JIbHBIC BOJTHBI
522 Wntepdepeniyst 1 tudpaxiust MEXaHIIECKUX BOTH
523 3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa
DOJEeKTpOMarHUTHBIC BOJHEI. Y CIIOBHSI U3ITyYCHHUS SIMEKTPOMAarHUTHBIX BOJTH.
524 B3aumuast opuenrtanus BekTopoB E, B u v B anekTpoMarHuTHOW BOJHE B
BaKyyMe
52 CBoiicTBa  DJEKTPOMATHUTHBIX  BOJH: OTPaXEHHE,  IPEIIOMJICHUE,
525 nonsipusanus, audpaxnus, naTepdepeHnns. CKOpocTh dIEKTPOMarHUTHBIX
BOJH
526 [Ikama 3eKTpOMarHUTHHIX BOMH. [IprMeHeHne 37IeKTpOMarHuTHHIX BOJH B
o TEXHHUKE U OBITY
597 [puHImIEL paIuoCBsI3H u TEJICBUICHHUSL. Papnonokars.
o DJIeKTPOMarHUTHOE 3arps3HEHHEe OKPYKAIOIIEH CPeIbl
TexHu4yeckue ycTpoUCTBa: My3bIKAIFHBIC WHCTPYMEHTHI, YIBTPa3BYKOBas
5.2.8 JUATHOCTHKA B TEXHHKE U MEIUIIMHE, pajap, PaguonpuEéMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-neun
OIITHUKA
53.1 [IpsmonuHeitHOE paclipoCcTpaHEHHE CBETa B OJJHOPOIHOM cpene. JIyd cBeta
532 OTtpakeHre cBeTa. 3aKOHBI OTpPaKCHHUs cBeTa. [locTpoeHne M300pakeHui B
o TITIOCKOM 3epKaJie
533 [penomienye cpera. 3aKOHBI TIPEIOMIICHUST CBETA. AOCONIOTHEBIM TTOKa3aTelb
5.3 o TIPEJIOMJIICHHS
534 Ilonmnoe BHyTpeHHee oTpakeHHE. [IpefenbHplil yroa MOJHOrO BHYTPEHHETO
o OTpaKeHUs
535 Jucnepcus ceeta. CroxHBIN cocTaB Genoro ceeta. [[Ber
536 Cobuparomue u paccenBaronine auH3bI. ToHkas muH3a. DokycHOe pac-

CTOSIHUE W ONTHUYEeCKas CuJia TOHKOW JIMH3BI. HOCTpOCHI/IC I/I306pa)I(CHI/Iﬁ
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B COOMpAlONIMX H pacceMBamOIUX JiMH3aX. PopMyna TOHKOW JIMH3HI.
YBenuuenue, 1aBaeMoe JTUH30H1
5.3.7 [pemesnpl MPUMEHUMOCTH TEOMETPUICCKON ONTUKU
Hutepdepentiust ceera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HaOIOICHUS
5.3.8 MaKCHMyMOB ¥ MHUHHMYMOB B HHTEP(EPEHIIMOHHOH KapTHHE OT JABYX
cHH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuusa ceera. [udpakuronHas peniérka. YcioBue HaOIIOJIEHUS
5.3.9 [JIABHBIX MAaKCHMYMOB IIpU TaJ€HUH MOHOXPOMAaTHUYECKOTO CBETa Ha
JU(PPaAKIMOHHYIO PEIIETKY
5.3.10 INonsipusanus ceera
TexHudyeckue ycTpoiicTBa: OUKM, Jyma, (horoammapaT, MTPOCKIIMOHHBIH
5.3.11 amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAS ONTHKA, IU(PpPaKINOHHAS
peméTka, noasIpons
IIpakTueckue pabotsl. 3mepenue IOKa3aTess MIPEJIOMIICHUS.
5.3.12 HccnenoBanue cBOMCTB M300paskeHUi B MuH3aX. HabnroneHue nucrnepeun
cBeTa
DJIEMEHTBI CIEIIMAJIBHOM TEOPMU OTHOCUTEJILHOCTU
I'paHuIbI TPUMEHUMOCTH KJIACCHYECKOM MexaHuwkH. [locTymaTel Teopuu
6.1 OTHOCHTENBHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIAI OTHOCUTEIBHOCTH DWHIITEHA
6 6.2 OTHOCHUTENTHPHOCTH OTHOBPEMEHHOCTH. 3aMe/IIICHNE BPEMEHH B COKPAIIICHUE
TUTHHBI
6.3 DHeprusi ¥ UMITyJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacChl C DHEPrUeil W HMMITyJbCOM CBOOOJHOW YacCTUIBI. DHEpPrus
[IOKOsI CBOOOIHOI YaCTULbI
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOI OIITUKH
711 ®otonsl. Dopmyna [lmanka cBs3m SHepruw (GOTOHA C €ro YacTOTOH.
OHeprus u UMITyIbC poTroHa
712 OtxkpeiTre 1 uccitenoBanne horoddderra. Ompitel A.I'. CroneToBa. 3aKOHBI
doroaderra
7.1 713 VYpaBHenue OuHmTeitHa Ui PoTodddekra. «KpacHas rpanuna» ¢oro-
s dekra
7.1.4 HaBnenue ceera. Onbrtel I1.H. JleGeneBa
7.1.5 XHUMHUECKOE NEHCTBUE CBETA
716 TexHudeckne ycrporicTBa: (OTO3IEMEHT, (HOTOAATYHK, COJTHEUHAs OaTapes,
CBETOIINOJ
CTPOEHUE ATOMA
7.2 791 Mopgenb atoma Tomcona. OnbITel Pezepdopra 1mo nccie10BaHuo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMa
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IToctynats! bopa. M3nyuenue u noriomeHue (GOTOHOB P epexojie aToMa
7.2.2 C OJJHOTO YPOBHS 3HEprud Ha Apyroi. Buapl cmekrpoB. CHekTp ypoBHEH
SHEpPruy aToMa BOJ0poAa
793 Bonzossle cBoiicTBa yacTull. Bonnsl ne bpoina. KopnyckynspHo-BoIHOBOM
o ITyanusM. Jludpaxuus 3JeKTpoHOB Ha KpUCTaJIIaxX
794 CIOHTaHHOE W BBIHYXKICHHOE M3Jy4eHUE. Y CTPONCTBO M MPHHITUN PabOThI
o nasepa
795 TexHUYEeCKHE YCTPOMCTBA: CIIEKTPAIBHBINA aHANMN3 (CIIEKTPOCKOI), JIasep,
o KBAaHTOBBII KOMITBIOTED
7.2.6 IIpaktuueckue padbotsl. HabmroneHne IMHEHYATOro CeKTpa
ATOMHOE J1PO
7.3.1 MeTo/p1 HAOMFOACHUS M PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHI]
OTtkpeiTHE paanoakTHBHOCTH. ONBITE Pesepdopna mo omnpeneneHuro co-
7.3.2 CTaBa paJUOaKTHBHOrO wu3ny4yeHus. CpoiictBa ambda-, Oera-, ramma-
N3ITYy4YCHHUS. Bmusaue PaIOaKTUBHOCTH HaA KUBBIC OPTraHNU3MbI
733 OTkpeITHE IPOTOHA U HeliTpoHa. Hykmonnas monens sipa Ieisenbepra —
e Usanenxko. 3apsa sapa. MaccoBoe unciio sapa. M3oTormst
734 Anbda-pacman. OIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-
o M3ITydeHne. 3aKoH PaJHoaKTHBHOTO Pacrazia
7.3 7.35 DHeprus cBsI3U HYKJIOHOB B sifipe. SnepHble cuibl. JledekT Macch sapa
7.3.6 Sneprbie peakiuu. [leneHne U CUHTES saep
737 SAnepubiii peaktop. TepmosnmepHblii cuHTe3. [IpobiemMbl M MEpPCIIEKTUBEI
o SIIEPHON IHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTeTUKH
738 OnemenTtapapie yacTumbl. OTkpeiTHe mno3utpoHa. DyHmaMmeHTambHBIE
o B3aUMOIEHCTBHU
73.9 TexHuueckne ycTpoNCTBa: JO3UMETP, kKamepa BuibcoHa, simepHbIii peakTop,
o aTomHas 6bomba
7310 [Ipaktudeckne paboTel. MccmenoBanne TpPeKOB dYacTHIl (IO TOTOBBEIM
o (hotorpadusm)
QJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3B&3mHoro Heba. Co3Be3ams, sipKUe 3BE3IBI, IUIAHETBI, HX BUIMMOES
' IBIDKCHHE
8.2 Conneunas cucreMa. [InmaHeTsr 3eMHOM rpynmbl. [1maHEeTHI-TUTAHTHI U UX
' CITyTHUKH, KapIIUKOBEIC TUTaHeThl. Maieie Tena COTHEYHOH CHCTEMBI
8.3 Comnue, porochepa u atmocdepa. ConHedHAsT aKTUBHOCTD
8 8.4 Hcrounnk snepriun CoJHIA U 3BE3]T
3B&3MpI, WX OCHOBHBIC XapaKTePHUCTUKH: Macca, CBETHMOCTB, paHyc,
85 TeMIIepaTypa, MX B3aHMOCBs3b. /lparpaMma «CHEKTPaJbHBIN KIIAcC — CBETH-
' MOCTBY». 3BE3IBI TJIABHOW ITOCICIOBATEIFHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY TS 3BE3T TIIABHOH MOCIIEAOBATENEHOCTH
8.6 Buytpennee ctpoenue 38E31. COBpeMEHHBIE IPEACTABICHUS O TPOUCX OXKACHUU

1 5BOJIIOIMHA COJ'IHL[a 1 3BE3I. OTaITbl )KU3HU 3BE3]T




Koxa

paI:L([)é[.na MnmpoBepsaEeMoOro HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUSA
3JJEMECHTA

Mneunsiit I[1yte — Hamia [anaktuka. CnupanbHas cTpykTypa [amakTuxu,

8.7 pacmpezeneHue 3BE3N, rasa u neumd. Ilonoxenue u asmwxenue ConHia
B l'anaktuke. I1mockas u cepuueckas moACUCTEMBI | alakTHKY

8.8 Tuns! ramaktuk. PaguoranakTuku U KBasapbl. UEpHbIE ABIpEL B sApax

' raJakTHK

Bcenennas. Paciupenue Beenennoit. 3akon Xa60:ma. Pas0eranue rajakTuk.

8.9 Bospact u paguyc Bcenennoil, Teopusi bosbmoro B3peiBa. Mogenb
«ropsiueli BeenenHoli». PenukroBoe usinyueHue

8.10 Macmitabnas crpykrypa Bceenennoil. Meraranaktuka. Hepeménnbie
po0IeMBI aCTPOHOMUU

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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