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IHHOACHUTEJBbHASA 3AIINCKA

[IporpamMma no pusuke 6a30BOro ypoBHS Ha YpOBHE CpelHEro o01iero oopasoBanus pazpadboTana Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS OCHOBHOUM 00pa30BaTeNbHOM MPOTPAMMBEI,
npeacrarieHHbIx B PI'OC COO, a taxxke ¢ yu€tom (penepanbHO pabodeli mporpaMMbl BOCITUTAHHUS U
KOHIIEMIIUH MMpenoaBanus yueoHoro npeamera « Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
®denepanuu, peaau3yronX OCHOBHbIE 00pa30BaTeIbHbIC IPOrPAMMBL.

Coneprkanue mporpamMMsl 1o (pu3KKe HanpaBiIeHO Ha (POPMUPOBAHNUE €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA
oOyuatomuxcs 10—11 kiaccoB mpu 00ydeHnH UX Gu3NKe Ha 6a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
IesaTeIbHOCTHOTO noaxoxaa. IlporpamMma no ¢usuke coorserctByeT TpedoBanusm @I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM 00yueHHs, a TaKKe
YUUTBIBAET HEOOXOMMOCTD pPeaTH3aMi MEKITPEIMETHBIX CBSI3€H (PH3HUKH C €CTeCTBEHHO-HAYIHBIMU
y4eOHBIMH IIpeAMEeTaMu. B Hell orpeessiroTcss OCHOBHBIC LIENIN U3Y4eHHs (PU3UKH HA YPOBHE CPEIHETO
o01iero o0pazoBaHusl, INIAHUPYEMbIE PE3YyIbTaThl OCBOCHHS Kypca (PM3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3nKe BKIIOYAET:

e IUTAHUPYEMBIEC PE3yJbTaThl OCBOCHHUS Kypca (PU3uKHu Ha 0230BOM YPOBHE, B TOM YHCJIE IPEAMETHBIC
PE3yNbTaThI [0 roj1aM O0yUYEHUS;

e COHOCPIKAHUC yqe6Hor0 npeamMceTa «Dusukay 1o rojgam O6y‘leHI/I${.

du3nka Kak HayKa 0 HauboJiee 00IIKUX 3aKOHAX MPUPO/IBI, BHICTYMAs B KaUe€CTBE YUYEOHOIro MpeaMeTa B
IIKOJI€, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 okpyxatoiieM Mupe. [lIkonpHBIN Kype pU3NKU
— CHUCTEMOOOPA3YIOIUI 1JI11 €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB, TOCKOJIbKY (PU3HUECKHUE 3aKOHbI
JIe’)KaT B OCHOBE MPOLIECCOB U SIBJIICHUH, U3ydaeMbIX XUMuUel, Onosoruelt, pusnueckoii reorpadueit u
acTpoHoMuel. Vcnonb3oBaHue U aKTHUBHOE NMPUMEHEHNE PU3NYECKUX 3HAHUM ONpeeseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHH B Chepe SJHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, ITOJIy4EeHUS
HOBBIX MaT€pUAJIOB C 33JaHHBIMHU CBOWCTBaMU U pyrux. M3ydyenue Gpu3nKu BHOCUT OCHOBHOM BKIJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaromuxcs, B GOpMUPOBAHUE YMEHUNA IPUMEHSTh
Hay4YHBI METOJI TO3HAHUS NPHU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY kypca pu3uKu JUIsl ypOBHSI CpeJHEro 0011ero 00pa3oBaHus MON0XKEH P UIEH, KOTOPBIE MOKHO
paccMaTpuBaTh KaK MPUHIMIIBI €70 OCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC ABISETCA JTIOTMYECKH 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepuai Kypca GU3NKU 00beTUHEH BOKPYT (PU3NUYECKUX
Teopuit. Beaymum B Kkypce siBisieTcs GopMHUpOBaHUE NMPEACTABIECHUIN O CTPYKTYPHBIX YPOBHSIX MaTEpUH,
BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanoiaraeT UCrojib30BaHUe F'yMaHUTapHOTO MOTEHIMaa
(bu3MUuecKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKH C PA3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHUYECKIUMH, HDABCTBEHHBIMH M SKOJIOTUUECKUMH TIPOOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uku npeanonaraeT 3HakOMCTBO C IIUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi IOCPeICTBOM BBEICHUS 3JIEMEHTOB COJIEP KaHUSI, TOCBSIIEHHBIX
9KOJIOTHYECKUM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHIA, a
Takke 00CYKIeHHS MPOOIeM pallMOHATIFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30IacHOCTH.

CrepKHEBBIMH JIEMEHTAMU Kypca (pU3UKU Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHus ABISIOTCS
¢usnueckue Teopun (popMupoBaHHe MPEICTABICHUNA O CTPYKTYPE NOCTPOCHHS (PU3UYECKON TEOPUH, POIIH



(byHIaMEHTaTBHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX NPEACTABICHUSAX O PUPOJIE, TPAHNLIAX
IPUMEHUMOCTH TEOPHH, 1JIs1 ONMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIHN MMOX0] B Kypce (GU3UKU pealln3yeTcs Mpexk/ie BCEro 3a CUET OpraHu3aliu
HKCHEPUMEHTAIbHOM JesTeabHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca GU3UKU — 3TO
MCTIOJIb30BAHUE CUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB | J1a00paTOPHBIX padoT,
KOTOpBIE B ITpOrpamme 1o (hu3uke oObeANHEHbI B OOLIUI CIIUCOK YUCHHUUYECKUX IPAKTUYECKUX padoT.
Brinenenue B ykazaHHOM IepedHe JIaOOpaTOPHBIX paboT, MPOBOIUMBIX Ul KOHTPOJISI U OLIEHKH,
OCYLLECTBIISICTCA yYaCTHUKaMU 00pa30BaTeIbHOIO IpoLiecca UCXO0s U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBlaieHUE 00YJAIOUTUMHCS YMEHUSIMH
IIPOBOJIUTh KOCBEHHBIE U3MEPEHHUS, UCCIIEIOBAHNS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U ITOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEAI0KEHHBIX THIIOTES.

BoJibii0€ BHUMAHKE yIENIAETCS PELIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a1a4. [Ipu aTom 11t pacu€THBIX
3a/1a4 IPUOPUTETOM SBJISIOTCS 3a7a4M C SIBHO 3aIaHHONM (PH3NYECKON MOJIEIBIO, MTO3BOJISIOIINE TPUMEHSITh
W3YyYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca, TaK U UHTETPUPYsI 3HAHUS U3 PA3HBIX
pasnenoB. J{s KaueCTBEHHBIX 33J1a4 MPUOPUTETOM SIBJISIFOTCS 3a/IaHUsI HA 0OBSICHEHUE TTPOTCKaHUS
(U3NYECKUX SIBIICHUH U MPOLIECCOB B OKPYIKAIOMIECH KU3HU, TPEOyroIune BHIOOpa HrU3HIecKON MOJETH JIIs
CUTYALlMU PAKTUKO-OPUEHTUPOBAHHOIO XapaKTePA.

B cootBerctBum ¢ tpedoBanusmu ®PI'OC COO k MaTepraaIbHO-TEXHUYECKOMY 00€CIIeUeHUI0 y4eOHOTO
nporiecca 0a30BbIii YpOBEHb Kypca (PU3MKH Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus JOJKEH U3y4aThCs B
YCIOBUAX IMTPEAMETHOI'O KabOuHeTa (1)I/I3I/IKI/I HJIU B YCJIOBUAX UHTCTPUPOBAHHOI'O KaOuHeTa npeamMcToOB
€CTECTBEHHO-HAay4yHOro IuKiIa. B kabunere Gpu3nku JOHKHO ObITH HEOOX0JMMOE J1abopaTOpHOE
000pyI0BaHUE IS BBIIOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (PU3HMKE YUCHHUECKUX MPAKTUIECKUX padoT u
JI€MOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMOoHCTpalnoHHOe 000py1oBaHue (GOPMHUPYETCS B COOTBETCTBUHU C MIPUHIIUIIOM MUHUMAIBHON
JI0OCTaTOYHOCTH U 00ECIIeUYNBAET IOCTAHOBKY MEPEUYHCIEHHBIX B IIpOrpamMme 1o (GU3HKe KITFOUEBbIX
J€MOHCTpALU JJIS UCCIIEJOBAHUS U3y4aeMbIX SIBJICHUH U MIPOLIECCOB, SMITMPUUECKUX U (QyHIaMEHTAIbHbIX
3aKOHOB, X TEXHUYECKUX IPUMEHEHUM.

JlaGopaTtopHoe 06opynoBaHHE AJIsl YIEHUYECKUX MPAKTHUECKUX paboT (OpMHUPYETCs B BUJIE TEMAaTHUECKUX
KOMIIJIEKTOB U 00ECTIEYMBAETCS B pacuéTe OJIHOTO KOMIUIEKTa Ha ABYX oOydaronmxcs. Temarndyeckue
KOMILJIEKTHI J1a00paTopHOro 000py10BaHUS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUH
AHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTEIFHBIX CUCTEM B BUJIC IIU(PPOBBIX
nabopaToOpHid.

OCHOBHBIMU HeJIsAMU U3YUCHUA (I)I/IBI/IKI/I B O6I_I_ICM O6pa3OBaHI/II/I SABJIAKOTCA:

e (opmMupoBaHUE UHTEpECA U CTPEMJICHUS O0YUaIOIIUXCSl K HAYYHOMY U3YYEHHIO IPUPO/IbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Pa3BUTHC Hpe,[[CTaBJ'ICHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIBCKOT'O
OTHOIICHUS K OKPYXKaIOIIUM SABJICHUAM,

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHSI KaK pe3yabTaTa U3y4YeHHsI OCHOB CTPOSHUS MaTEpUU U
(GbyH1TaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHUN OOBSICHATH SIBJICHUS C UCIIOJIB30BaHUEM (PU3NYECKUX 3HAHUNA U HAYYHBIX
JI0Ka3aTeJIbCTB;

e (hopMHUpOBaHKE MPEACTABICHUN O pOJIH (PU3UKH 711 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH.

JlocTrKeHre dTUX 1eNiel obecreunBaeTcs PElIeHUeM CIeIYIOIINX 3a7a4 B POIecce U3y4eHHs Kypca
(hbU3UKH Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs:



e MPHOOpPETEHHE CUCTEMBI 3HAaHUN 00 00IIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, JJICKTPOIMNHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTEHI
acTpo(hU3HKH;

e (opmMupoBaHUE YMEHUN NIPUMEHATH TEOPETHUECKHUE 3HAHUA I 00bACHEHUS (PU3UUYECKUX SIBICHUN
B IIPUPOJIE U AJIS IPUHATUS IPAKTUUECKUX PELICHUM B IOBCEAHEBHOMN KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 3214 C SBHO 33JaHHON (PU3MYECKOM MOJIEIIbIO, 33/1a4,
MOJIPAa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHne (PU3MUECKON MOJICIN, aICKBATHON YCIIOBHSIM
3a1a4u;

e TMOHUMaHHUE (PU3NYECKUX OCHOB U MPUHLMUIIOB AEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

e  OBJIQJICHHE METOJIAMHU CAMOCTOSITEIILHOTO IIAHUPOBAHUS U MPOBEACHUS (PU3HUSCKUX
AKCIIEPUMEHTOB, aHAJIM3a U UHTEepIpeTaluu HHPOPMAINH, OIIPEIEICHUS JOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJbTara;

e CO30aHHC y'CJ'IOBI/Iﬁ JIA pa3BUTHUA YMeHI/Iﬁ HpOGKTHO'I/ICCJ'Ie,HOBaTeJ'ILCKOI‘/'I, TBOp‘IGCKOﬁ
JACATCIIBHOCTH.

Ha u3ydenue ¢gusuku (6a30BbIil ypOBEHb) Ha YPOBHE CpeaHEro o0miero o0pa3oBaHus oTBouTCs 136 4acos:
B 10 kimacce — 68 yacoB (2 yaca B Hezelno), B 11 kinacce — 68 yacoB (2 yaca B HEIEINIO).

[IpennaraemMslii B mporpamMme 1o pU3uKe nepeueHs J1abopaTOPHBIX U MPAKTUYECKUX paboT sIBIsIETCA
PEKOMEHI0BaHHBIM, YUUTEIb JI€TaeT BBIOOP MPOBEACHNUS 1a00OPATOPHBIX pabOT U OIBITOB C YU4ETOM
WH/IMBUAYAJIBHBIX OCOOCHHOCTEH 00yJarOIINXCA.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3znka v MeTObI HAYYHOI0 MO3HAHUS

®dusuka — HayKka o nmpupoae. Hayunsle METOIbI TO3HAHUS OKpPY>KAroIIero Mupa. Ponb skcriepumenTa n
TEOPUHU B IIPOLIECCE [TO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue Gpuandeckux sBjeHuH u npoueccos. Hayunble runoressl. ®usndeckre 3aK0HbI U TEOPUU.
I'paHu1IbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponb 1 MecTo (pu3HKU B OPMUPOBAHUN COBPEMEHHONW HAyYHOU KapTUHBI MUPA, B TPAKTHUYECKON
NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.

Pa3zgen 2. MexaHuka
Tema 1. Kunemamuka
Mexanunyeckoe aBrxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOT0 IBMxkeHUs. Cructema otcuéra. Tpaektopus.

[lepemerienne, CKOpoCTh (CpeiHsAsA CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH,
UX MPOEKIMHU Ha OCH CUCTEMBI KoopAuHAaT. ClI0’KeHNE IEPEMEIICHUN U CII0)KEHHE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsSMOIMHENHHOe qBrxKeHHe. [ padrku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTEPUATIbHOU TOUKH OT BPEMEHHU.



CBobOoaHOe nageHue. Y CKOpeHrne CBOOOHOTO MaACHHUS.

KpuBonuneiinoe npmxenue. [[BkeHne MaTepraibHON TOUKHU MO OKPY>KHOCTH C TIOCTOSTHHOM 11O MOYJIIO
CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEHHAst CKOpOCTh. [lepros i yacTora oOpamieHusl.
LlenTpOocTpeMuTEeNbHOE YCKOPEHHE.

TexHnYeckue yCcTpoiCcTBa U MPAKTUYECKOE IPUMEHEHNE: CIIUIOMETD, ABM)KEHUE CHAPSA0B, LICITHbIE U
PEMEHHBIE Nepeayu.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, WUTFOCTPAIMS KHHEMAaTUUECKUX XapaKTEPUCTHK JBHUIKEHUS.
[IpeoOpazoBaHue ABMKCHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpoIeHHOTO MO YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.
W3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

Hamnpanenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHnne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO OMPEIeJICHIs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IMYTSAMH, IIPOMIEHHBIMH TEJIOM 3a I10CJIE0BATEIbHBIE PABHBIE
IIPOMEKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JBUKEHHUH C HAYAJIIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yuenne NBMKEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOCcHTenbHOCTH [ 'anmunes. [lepssiii 3akoH HeroToHa. MHEpuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuina. [IpunHnun cynepno3unuu cui. Bropoi 3akon HeroToHa 111 MaTepHaabHOM TOUKH.
Tperuit 3akoH HproTOHA JI711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokost, ckoyibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIb>KEHUS U cuiia TpeHus nokos. Koagoumment tpenus. Cuna cCOnpoTUBICHUS PU IBUKEHUU Tella B
KHUJIKOCTHU WIH rase.

[TocTymarenbHOE U BpaliaTelIbHOE ABMKEHNE a0COIIOTHO TBEPOTO TEa.
MomeHT CuiIbl OTHOCHTENBHO OCH BpameHus. [1nedo cumbl. Y ciaoBust paBHOBECHS TBEPOTO Tea.

TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TTOALIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.
Bropoii 3akon HeroToHa.

N3smepenue cu.

CioxeHnue Cuil.



3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOpMaIiui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U aJCHUH.
CpaBHeHME CHII TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HWccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPY)KUHE U PE3UHOBOM 00pasiie, OT X
nedopMauu.

I/ICCJ'IG,HOBaHI/Ie YCJ'IOBI/Iﬁ paBHOBECUA TBép,I[OFO TCJ1a, UMCIOIICT'O0 OCh BPAlllCHU.
Tema 3. 3axonwi COXPDAHERUA 6 MEXAHUKE

Nmnynbc MmaTepuanbHON TOUKH (Tea), CUCTEMbI MaTepUaIbHBIX TOUYEK. VIMITyJIbC CHIIBI M U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE BHKEHHE.

Pabora cribl. MOIIHOCTD CHJIBL.
Kunernueckas sHeprusi MarepuagbHOM ToukH. Teopema 00 U3MEHEHMN KUHETUYECKOM HEPTUH.

[TorennmansHast sHeprus. [loTeHnmManbpHas YHEPTUS YIPYTo 1eOPMUPOBAHHON NpYKUHbL. [loTeHIIambHAas
SHEprus Tesa BOJIU3U MOBEPXHOCTH 3eMIIH.

HOTGHIII/I&J'II)HI)IG 1 HCMMOTCHIIUAJIBHBIC CHUIIBI. CBs3b pa6OTBI HCMOTCHIIMAJIbHBIX CUJI C UYBMCHCHHUEM
MEXaHU4YEeCKOH 9HEPTHUU CUCTCMBI TCJI. 3akoH COXPAaHCHUMA MEXaHUYECKOM SHEPTHUHU.

anyme " HCYIIPYTUC CTOJIKHOBCHHA.

TexHu4eckne ycTpoicTBa M MPaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, IPYKUHHBIN TUCTOJIET,
JBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTrBHOE IBHKEHHE.

[Tepexon mOTeHIIMATHHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuyenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yuenne abCOMOTHO HEYMPYTOTO yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3BMEHEHHNEM MEXaHWYECKOW SHEPTUH Tejla Ha IPUMEPE PACTIKEHUS
PE3NHOBOIO XKIyTa.

Paszpnen 3. MoaekyasipHasi pu3uKa ¥ TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MEeOpUU

OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KHHETUYECKON TEOPUHU U MX OMBITHOE 000CHOBaHWE. bpoyHOBCKOE
newkenue. b dysus. Xapaktep IBIKESHUS U B3aUMOJICHCTBUS YaCTHUIl BelecTBa. MoIenu CTpOCHHS
ra30B, JKUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsnl mosiekyil. KonndectBo BemecTBa. [locrosHnas ABoraapo.

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



Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KMHETUYECKON TEOPUH UEAIBHOTO Ta3a.
AbGcoutoTHas TeMiepaTypa Kak Mepa cpeJHel KUHETHYECKOM SHEpruy TEMJI0OBOTO IBUKEHUS YaCTHI ra3a.
[lIxana Temnepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHHe MeneneeBa—Knaneiipona. 3akon /lanbroHa.
N3onpoueccs! B 11€alIbHOM I'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa, u3obapa.

TexHU4ecKue ycTpoMCTBA M IPAKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOMIINE TUCKPETHOE CTPOCHHE BEUIECTBa, (poTOorpaduu MOIEKY OPraHUuIeCKUX
COETUHEHUH.

OnpiTel 10 AU PYy3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbita LltepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUS.
Monens, UUTIOCTPUPYIOLIas MPUPOTY AABJICHUS ra3a Ha CTEHKU COCYAa.

OnBITHI, WJUTFOCTPUPYIONINE YPABHEHUE COCTOSHUS UI€aTLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHU 00bEMa KOMHATHI, IaBICHUS U
TEMIIEpaTypsl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK/TY MTapaMeTpaMu COCTOSHUS pa3pe:KeHHOTO rasa.
Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckasi cucreMa. BHyTpeHHsIs1 SHEpT s TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI €€
m3meHenus. KonndectBo TernoTsl U paboTta. BHyTpeHHSs1 SHEPTUS OAHOATOMHOTO UeaIbHOTO raza. Buabl
TEIIONEPEIauu: TEIIONPOBOAHOCTh, KOHBEKIUSA, U3JIyUeHHE. Y IeibHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemoThl py Temjonepeaaye.

[Tonsatue 06 aguabatHoM mporecce. [lepBoiit 3akoH TepMoanHamMuKH. [IpuMeHeHne epBoro 3akoHa
TEPMOJUHAMUKH K n3onponeccam. I'papuyeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMOCTh TIPOIIeCCOB B IPUPO/IC.

TennoBeie MamnHbl. [IpuHIMIb 1eiicTBUs TemIoBbIX MamuH. [IpeoObpa3zoBanus 3HEPTUHU B TEIUIOBBIX
MamHax. Koadduuuent nonesnoro aevictsus temnoBoil mamuHel. [{ukn Kaprao u ero ko dunment
MOJIE3HOTO ACUCTBUS. DKOJIOrHYECKHE MPOOIEMBI TEIJI0IHEPT€THKY.

TexHnuueckue YCTpOﬁCTBa U MPAKTUYICCKOC IMPUMCHCHUC: NIBUT'ATCIIb BHYTPCHHECTO CTOpAaHUs, OBITOBOI
XOJOAUJIBbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3meHeHre BHYTPEHHEH SHEPTUU TeNa IIPHU COBEPIICHUH paOOThI: BBUIET MPOOKU U3 OYTHUIKH MO/
JIEHCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEM TpeHHS (BHUACOIEMOHCTPALIHS).

N3MmeHeHne BHYTpeHHEN 3HEpTruu (TeMIiepaTypsl) Tejla Ipy TEIUIoNepeaaye.

OmnpIT 0 agnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUrATEIIsL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.



Tema 3. Azpecamnvie cocmoanusn eeujecmeaa. Dazosvie nepexoonvl

ITapooGpazoBanue u konaeHcanus. Vicnapenue u kuneHne. AGCONIOTHAs U OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa. HaceleHHblil nap. Y aenbHas TemnoTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT J1aBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesia. AHU30TPOIHS CBOWCTB KpUCTAILIOB. JKuKue
kpuctayisl. CoBpeMeHHbIe MaTepualbl. [InaBinenne u kpuctamum3anus. Y aelbHas TEIUIoTa IUIABICHHSL.
CyOmmmartusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpocTBa U MPAKTUYECKOE TIPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOJTYYCHHS] COBPEMEHHBIX MaTEePHUAaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npy NOHWKEHHOM J]aBJICHUH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HaGnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

I/I3MepeHHe OTHOCHUTEIBbHOHN BIAKHOCTH BO3JyXa.

Pa3nes 4. DiexkTpoamHaMuKka
Tema 1. dnexkmpocmamuxa

OnexTpuszanus Ten. JINEeKTpuIecKuil 3apsa. J(Ba BU1a 3J1eKTpu4eckux 3apsaaoB. [IpoBoaHNUKY, TUAIIEKTPUKH
U TOJIYIPOBOAHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3apsaaa.

Bsaumopeiictsue 3apsanoB. 3akoH Kynona. TouedHbl 351€KTpUUECKHU 3aps. DIEKTPUUIECKOE TOJIE.
Hanpsxk€HHOCTB 2i1ekTprdecKoro nois. [IpuHun cyneprno3unmum 3JeKTpUYECKUX noier. JInauun
HaIPSHKEHHOCTH DJIEKTPUYECKOIO IOJIS.

Pabora cui QJICKTPOCTATUYCCKOI'O ITOJIA. [ToTennuan. Pa3HOCTh MOTEHIIHUAIIOB. HpOBOI{HI/IKI/I " JUSJICKTPUKU
B DJICKTPOCTAaTUYCCKOM II0JIC. HHSJ’IGKTPH‘-IGCK&SI MMPOHUITACMOCTD.

OnexktpoéMkocTh. KoHeHcaTop. DIeKTpOoEMKOCTh TNIOCKOTO KOHIGHCATOpa. DHEPTHS 3apsKEHHOTO
KOHJICHCATOPA.

Texumueckne yCTpOfICTBa " NPaKTHYICCKOC MPUMEHECHUC: DJICKTPOCKOII, SJICKTPOMETP, DJICKTPOCTATUICCKAA
3aluTa, 3a3€MJICHHUC 3J'ICKTpOHpH60pOB, KOHACHCATOp, KOHI/IpOBaJ'IBHHﬁ armapar, CprﬁHLIﬁ IIPUHTEP.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.
B3auMozeincTBrue HadIeKTPU30BAHHBIX TEIL.
DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEll.
[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.
DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.



3aBUCHUMOCTD AMEKTPOEMKOCTH MIIOCKOr0 KOHIEHCATOPA OT IJIOMIAIU TJIACTHH, PACCTOSTHUS MEKy HUMHU U
IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. [locmoannwtit 3nexkmpuveckuii mok. Toxu 6 paziuunvix cpedax

DNeKTpUYECKU TOK. Y CIOBUS CYIIECTBOBAHMS JIEKTpUUecKoro Toka. Mcrounuku toka. Cuiia Toka.
IToCTOSIHHEIN TOK.

Hanpsioxenune. 3akon OMa st ydacTka 1enu.

DNEeKTpUUECKOE COIPOTUBIIEHHE. Y IETIbHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarenbHoe, napamieabHOE,
CMEIlIaHHOE COETMHEHNE TIPOBOHUKOB.

Pa6ora QJICKTPHUUYCCKOI'O TOKaA. 3aKoH I[)KOYHH—H@HH&. MoiHocTh QJICKTPHUYCCKOI'O TOKaA.

DNEeKTPOABUKYIIAsl CHJIa M BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa i MOJTHOM
(3amMKHYTOI) 3neKTprueckoi nenu. KopoTkoe 3aMbIkaHHe.

DNEeKTPOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJJIOB OT
temieparypbl. CBEpXIIPOBOAUMOCTD.

BHCKTpI/I‘leCKHﬁ TOK B BaKyyM¢€. CBolicTBa OJICKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. COOCTBEHHAs U TPUMECHAS IPOBOJUMOCTh MOTYNPOBOIHUKOB. CBOMCTBa p—-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKUN TOK B paCTBOPAX M paciyiaBax dJIEKTPOIUTOB. DICKTPOIUTHYECKAS TUCCOIHAIIHSL.
DNEeKTPOIH3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSITENbHBIN pa3psia. Monnus. [1na3ma.

TexHnyeckue ycTpoiicTBa U NPaKTUYECKOE TPUMEHEHNE: aMIIEPMETP, BOIBTMETP, PEOCTAT, ICTOYHUKHU
TOKa, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, NEKTPOOCBETUTENBHbBIE PUOOPHI, TEPMOMETP COIIPOTUBIICHUS,
BaKyyMHBII 1M0J1, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu
N3mepenne cuitbl TOKa M HAPSDKCHHS.

3aBHCHUMOCTh COIIPOTUBJICHHUA HUIMHAPHUYCCKUX MMPOBOJHUKOB OT JJIMHBI, IIJIOMIAAN ITOIICPEYHOI0 CEUYCHHA
" MaTepuaja.

CMmeniagHoOE COCAMHCHHUEC ITPOBOJHUKOB.

[Ipsimoe u3MepeHue IeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblKkaHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO COIIPOTUBIIEHUS.

3aBHUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psg ¥ IpOBOAMMOCTb BO3yXa.
OAHOCTOPOHHSIS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3y4yeHne CMEIIaHHOTO COEUHEHMSI PE3UCTOPOB.

I/IsMepeHHe BHGKTPOIIBI/I)KYH_ICI\/JI CHJIbI HCTOYHHUKA TOKA U €0 BHYTPCHHCTO COITPOTUBJICHUA.



Habmonenue snexkrponusa.
MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBIACTCS € YIETOM CO/IepKaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemmole nousimus, CBI3aHHbIC ¢ U3YYCHHEM METOJIOB HAYYHOT'O TTO3HAHUS: SIBJICHHUE, HAYYHBIN
dakt, runores3a, puandecKkas BEIIMYNHA, 3aKOH, TEOPUS, HAOIIOACHHUE, YIKCIIEPUMEHT, MOJISTHPOBAHUE,
MO/JIeJIb, H3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUH, IMHEeHHas GyHKIMs, napaboia, rurnepobona, ux rpaduku u
CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPJUHAT, CII0XKEHHE BEKTOPOB.

Buonoeus: Mexannveckoe IBMKEHUE B )KUBOU nipupoae, 1uddys3usi, 0cMoc, TEII000MEH )KUBBIX
OpPraHu3MoOB (BUbI TEIUIONEPEIadt, TEMJIOBOE PAaBHOBECHUE), JICKTPUUECKHE SBJICHUS B )KUBOM MPUpOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEH U Ta30B, IJEKTPUUECKHUE CBOMCTBA METAILIIOB,
3IIEKTPOJIUTHYECKAS TUCCOIUAAIS, TAIIbBAHUKA.

T'eoepaghus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
HOJIIIMITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUsI UMITYJIbCA B TEXHUKE (pakeTa, BOJAOMET U JIpyrue),
JIBUTATEIb BHYTPEHHETO CrOpaHus, naposasi TypOrHa, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHEDP, TEXHOIOT U
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
JIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE IEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM IPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Paznen 4. daekrpoamHaMmnka
Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocTrossHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSSHHBIX MATHUTOB. MaruuTHoe nose. BekTop MarHuTHOM
MHAYKUUY. [IpuHIUI cyneprno3uiuy MarHuTHBIX nojei. JInnuu MaruutHol uHAykiuu. Kaptuna nuHuit
MAarHUTHOW MHIYKIIUH TOJIS MOCTOSITHHBIX MarHUTOB.

MarauTtHoe 1ose NpoBOAHMKA ¢ TOKOM. KapTuHa TMHUI MHAYKIMU MarHUTHOTO T0JIsI JUIMHHOTO IIPSMOTO
ITPOBOJIHHMKA M 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. Bzanmoneiicreue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moy/Ib 1 HanpasiieHue. J[BUKeHne 3apsHKeHHON YacTUIIbI B OJJTHOPOJTHOM MarHUTHOM
nonie. Pabota cunet JlopeHra.

SIBneHue MEeKTPOMAarHuTHON UHAYKIUU. [I0TOK BEKTOpa MArHUTHOM MHAYKIIUU. DJIEKTPOABIKYIIAs CUila
WHAYKIUU. 3aKOH JICKTPOMarHuTHON MHIAYKIMK Dapajes.

BI/IXpeBOG QJICKTPHUYICCKOC ITOJIC. QHGKTpOI[BI/I)KYH_IaSI CHJIa MHOAYKIIMU B IPOBOAHUKE, IBUXKYIICMCA
IMOCTYNAaTCJIbHO B OJHOPOAHOM MAarHMTHOM II0JIC.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.



3Hepm;1 MAarauMTHOI'O IIOJI KaTyIIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.

Texunueckue YCTpOﬁCTBa " IIPaKTHYECKOC MPUMEHECHUEC: ITIOCTOAHHBIC MAarHUThI, SJICKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anMopeiicTBrue JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue MEKTPOMAarHUTHON MHAYKIINH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.
SIBneHne caMOMHAYKIUH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue neiicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIeHUs 2IE€KTPOMArHATHON MHIYKIUU.

Paznen 5. KoJsieOanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaeoanus

Koneb6arenbnas cuctema. CBOOOIHBIE MeXaHUYECKHE Konebanus. ['apmonndeckue konedbanus. [lepuon,
4acToTa, aMIUIUTYy/1a U (haza kosebanuil. [IpykuHHbIN MasTHUK. MaTeMaTHUeCKUil MasiTHUK. Y paBHEHUE
rapMoOHHUYECKUX Kosiebanuil. [IpeBpaieHne sHeprun npu rapMOHMUECKUX KOJICOaHUSIX.

Konebartenbublit KOHTYp. CBOOOIHBIE 37I€KTPOMArHUTHbIE KOJeOaHus B H€abHOM KoJiebaTeIbHOM
KOHTYpe. AHAJIOTUA MEX]Ty MEXaHUYECKUMU U JIEKTPOMarHuTHeIMU kojeOanussmu. @opmyna TomcoHa.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojaeOaHusIX. BeiHy X /IeHHbIE MEXaHHUeCKue Konebanus. Pe3oHanc.
By eHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHUsI.

ITepemenHsb1ii TOK. CHHYCOMIaIbHBIN IEPEMEHHBIA TOK. MOIIHOCTD MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAUECHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPEOICHUE IIEKTPUUECKON IHEPTUN. DKOJIOTHUECKUE
PHUCKHU IIPU IPOU3BOJICTBE 3IEKTPoIHEPruu. KynpTypa Hcronb30BaHUs 3JEKTPOIHEPTUHN B IOBCETHEBHOU
KU3HU.

TexHMUecKne yCTpOHCTBA M MTPAKTUYECKOE IIPUMEHEHUE: YIICKTPUUECKUH 3BOHOK, TeHEpaTop MEPEMEHHOTO
TOKa, JIMHUH JICKTPOIepe/iay.

Jlemoncmpayuu



HccnenoBanne mapameTpoB KoJiedaTebHON crucTeMbl (IPYKUHHBIN WM MAaTeMAaTUYECKUN MasTHUK).
HabGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIC AMEKTPOMArHUTHBIEC KOJIeOaHUS.

OcuuutorpaMMsbl (3aBUCHMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHHM ) IS 3JICKTPOMArHUTHBIX
KOJICOaHUIA.

Pe3onanc npu rocnenoBaTeIbHOM COCIMHEHUH PE3UCTOPa, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.
Mopeinb TUHUYU 3NEKTPOIIEepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JAJIMHBI HUTH M MaccChl rpy3a.

HccnepoBanue nepeMeHHOT0 TOKa B IIEMHU U3 MOCJIEI0BATEILHO COSTMHEHHBIX KOHACHCATOPA, KaTYIIKU U
pesucropa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60]IHbl

Mexanuyeckue BOJHBI, yciioBUsl pactipoctpanenus. [lepuoa. CkopocTh pacipocTpaHeHHUs U JIMHA BOJIHBI.
[Tonepeunslie u Mpo10JibHBIE BOJIHBL. MHTEephepeHuus u qudpakiys MEXaHUNYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3IYYEHHUS SJIEKTPOMArHUTHBIX BOJIH. B3anMHas oprueHTanus
BekTOopoB E, B, V B anexTpomarautHoi BoaHe. CBONMCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
IpesioMIIeHue, Nosipu3anus, Tudpaxius, uareppepenius. CKOpocTh 3J1€KTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI pagOCBSI3U U TeleBUACHUA. Pagronokanus.
DNEKTPOMArHUTHOE 3arps3HCHNUE OKPYKAFOIICH CPEIIb.

Texumueckue yCTpOfICTBa N MPAKTUYCCKOC MPUMEHCHUEC. MY3bIKAJIbHBIC MHCTPYMCHTDI, YJIBTPAa3BYKOBasd
ANArHOoCTUKa B TCXHUKE U MCIULIUHE, padap, pa,Z[I/IOHpI/IéMHI/IK, TCJICBU30P, AHTCHHA, TCJ'IC(I)OH, CBUY-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomeecst Te0 Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Ha6mronenue nntepdepeHimu u U pakiini MEXaHUIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 9aCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHHE, TTOIpU3alus, JudpaKus,
uHTEephEepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonuHeliHoe pacipocTpaHeHHE CBETa B OJTHOPOIHOM cpene. JIyu cBerta.
TouyeyHBI HCTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300paxeHnit B IIIOCKOM 3epKaje.



[Tpenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTenb npeaomieHus. [lonnoe
BHYTpEHHee OoTpakeHue. [IpenenbHbIi yromi MoJMHOro BHYTPEHHETO OTPAKEHUS.

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

Cobuparomue u paccenBaromue JTHH3bL. ToHKas muH3a. @OKYCHOE PACCTOSHUE M ONTHYECKAst CHjla TOHKOM
nuH3bL. [TocTpoeHne n300pakeHnii B COOMPArONIUX M paCCEMBAIOIINX JUH3aX. DopMyIia TOHKOW JTMH3HI.
VBeandeHue, JaBacMoe JIMH30M.

Hpenenm IMPUMCHUMOCTH FeOMeTpH‘ICCKOﬁ OIITHKH.

Bonnosas ontuka. Murepdepennuus cBera. KorepeHTHbIEe HCTOUHUKH. Y CIIOBUS HAOIOICHUSI MAKCUMYMOB
¥ MUHAMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHMH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius ceera. udpakunonHas pemérka. Y ciaoBue HaOI0IeHUS TTIaBHBIX MAaKCUMYMOB IIPU MaJICHUH
MOHOXPOMAaTHYECKOT'O CBETa Ha TUPPAKITUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue YCTpOﬁCTBa " NPAKTUYCCKOC IPUMCHCHUC: OUKU, JIYIIa, (bOTO&HHapaT, HpOCKL{I/IOHHHﬁ
arrapar, MUKpPOCKOII, TCJIICCKOII, BOJIOKOHHAA OIITHKA, III/I(i)paKHI/IOHHafl pGHIéTKa, MOJIAPOU .

Jlemoncmpayuu

[IpsmonuHeitHOE pacrpocTpaHeHne, OTpaKeHHE U IpejoMieHre ceeta. OnTudeckue mpruoopshl.
[TonHOE BHYTpEeHHEE oTpakeHue. MoJenb CBeToBO1a.
HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Moaenu MEUKpPOCKOIIA, TEECKONa.

Habntonenue nnrepdepeHnnu ceera.

Ha6monenue nudpakuuu ceera.

Hab6mronenue aqucnepcun certa.

[TosrydeHue CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEIIETKY.
Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol
N3mepenue mokaszaresns npeoMIIeHUS CTEeKIIa.
HccnenoBanune cBOWCTB N300paKeHHI B THH3AX.

Ha6HIO,Z[CHI/Ie JAUCTICPCHUU CBCTA.

Pa3pnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH

['paHuLIBI TPUMEHUMOCTH KIIACCUYECKOW MEXaHUKH. [IoCTynaTel crienanbHON TEOPUU OTHOCUTEIBHOCTH
WHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKyyMe€, PUHIUIT OTHOCUTEIbHOCTH DUHINITEIHA.

OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JIUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.



Pa3nea 7. KBantoBasi puzuka
Tema 1. dnemenmol KBAHMOBOI ORMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHUS K UMITYJIbC (POTOHA.

Otkpoitue u uccnenoBanue Gorordpdexra. Onbitel A. I'. Cronerosa. 3akonsl poTorddexra. YpaBHeHHE
OiiamreriHa st pororddexra. «KpacHas rpanuna» Gporodrddexra.

JlaBrenue cBera. OnwiThl [1. H. JIeGenena.
XUMHUYECKOe IeHCTBUE CBETA.

TexHuueckue ycTporcTBa U MPAaKTUYECKOE MPUMEHEHHe: (poTorieMenT, GoToIaTIMK, COTHEYHAs OaTapes,
CBETOAMO/I.

Jlemoncmpayuu

®oTo3dPeKT Ha YCTAHOBKE ¢ IUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodPdekTa.
Ceroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pesepdopaa o paccessHuro o -uactuul. Ilnanerapuas moaens atoma.
[Tocrynatel bopa. M3nydyenue u nornomienne GOTOHOB MpU NEPEX0JIE aTOMa C OAHOI'O YPOBHS SHEPTUH Ha
npyroii. Bunsl ciektpos. CriekTp ypOBHEH SHEPTUU aTOMa BOJIOPOAA.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnycKyaspHO-BOJIHOBOU Tyalu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHUYECKHE yCTPOICTBA U TPAKTUUYECKOE TPUMEHEHHUE: CIIEKTPAIbHBIN aHaln3 (CIIEKTPOCKOIT), J1a3ep,
KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpenenenre AMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyUYESHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol
HabmtoneHnue nuHeiuaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTPOeHUS siapa. OTKPBITHE PAAHOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpeneneHuio cocraBa painoakTUBHOTO u3nyueHus. ColicTBa anbda-, 6era-, raMma-
u3ny4deHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA M HeWTpoHA. HykimonHas Mmozaens sapa ['eitzendepra—Banenko. 3apsn sapa. MaccoBoe
yucio sapa. M30tomsl.

Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnaf. ['aMma-n3nydeHue. 3aKoH paIuo0aKTHBHOTO
pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macch spa.



SAnepHsle peakuuu. JleneHre U CUHTES SIED.

Anepusiii peaktop. TepmosinepHblil cuaTe3. [Ipo0aeMBbI U TEPCIIEKTHBHI SIEPHOIN YHEPTETUKH.
DKOJIOTHYECKHUE aCEeKThI SACPHON YHEPTEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOJEHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyecKoi KapTUHBI MHpa.

TexHruuyeckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMepa BuiibCoHa, SAepHbIN peakTop,
aToMHasi 6omba.

Jlemoncmpayuu
CuéTYnK HOHUBHUPYIOUTUX YACTHUII.
Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3UKHU

Ortanbl pa3BUTHS acTpoHOMUH. [IpHuKIiTagHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHHE AaCTPOHOMHHU.
Bup 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JBHKEHHE.
ConHedHas cucrema.

Connue. Conneynast akTuBHOCTh. McTounnk sneprun CosHia u 3B€31. 3BE3/Ibl, UX OCHOBHbBIE
XapaKTepUCTUKH. JlnarpaMma «CreKTpalbHbIN KIacC — CBETUMOCTbY. 3BE3/IbI TTIaBHOM
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]] TJIaBHOM MOCIIEI0BATEIbHOCTH.
BayTpeHHee cTpoenue 3B€31. COBpEMEHHBIE ITPEICTABICHNS O IPOUCX0XKIEHNH U dBomonuu CoHIa 1
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunslii [yt — Hama ["anaktuka. [Tonoxxenue u neuxenne Connna B [anaktuke. TUIBI ralakTHK.
Panuoranaktuky 1 kBazapbl. UEpHBIE ABIPBI B A1pax rajJakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:ma. Pa30eranue ranaktuk. Teopust bonbiioro B3pbiBa.
PenukroBoe u3inyueHue.

MacuraGHas ctpykTypa Beenennoil. Meraranaktuka.
Hepewménnsie mpo6iieMbl aCTPOHOMUH.
Vuenuueckue nabnrooenus

HabnroneHust HeBOOPYKEHHBIM IJ1a30M C UCTIOIH30BAHUEM KOMITBIOTEPHBIX NMPHIIOKEHHUH ISl ONIpeIesIeHUs
MMOJIOKEHUS HeOECHBIX 00LEKTOB HA KOHKPETHYIO JJaTy: OCHOBHBIC CO3BEC3 A1 CeBepHoro nmojrymapus u
SPKUE 3BE3 MBI

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.
O6o0maronee NoBTOpeHne

Ponb ¢usuku 1 acTpOHOMUY B SKOHOMUYECKOW, TEXHOJIOTUYECKOM, COIMAIBHON U ATHYECKOM cdepax
JeSITeTbHOCTH YEJIOBEKA, POJIb M MECTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTUHE MUPA,
poJib pusnyueckor Teopun B POPMUPOBAHUH TIPEACTABICHUH O (PU3UIECKON KapTHHE MUPA, MECTO
¢u3nvecKoil KapTHHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O

MIPHUPOJIE.

MexnpeamerHblie CBA3U



Nzydenune kypca pusuku 6azoBoro ypoBHs B 11 ki1acce OCyImIecTBISETCS C YIETOM COJEpIKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpadyuu U TEXHOIOTHH.

Mesicnpeomemmuvle nousimusi, CBI3aHHBIC C U3YYCHUEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHHUE, HAYYHBIN
(dakT, runoTes3a, (U3NUEeCcKas BEIMYNHA, 3aKOH, TEOPHUs, HAOII0IEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE,
MO/I€J1b, U3MEPEHUE.

Mamemamuka: perieHe CUCTEMbl YPaBHEHHI, TPUTOHOMETpUYECKHe (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMH HA OCU KOOPIHMHAT,
CJIO’KEHHE BEKTOPOB, TPOU3BOIHBIC HIEMEHTAPHBIX (DYHKIMH, TPU3HAKHU TTO00US TPEYrOJIbHUKOB,
oIpeJieJIeHUe IO IIOCKUX (uryp u oobEma Tel.

buonocus: snexTpruyeckue sIBICHUS B )KUBOM NPUPOJE, KojaeOaTelbHbIE IBUKEHUS B AKUBOU IPUPOJE,
OINTUYECKHUE SIBJIICHUS B )KUBOW NPUPOE, ACUCTBUE paluallMi Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUITMUYECKasi CTPYKTYpa TBEPBIX TeJl, MEXaHU3MbI 00pa30BaHus
KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MmarHuTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX PYA, GOTOChEMKA 3eMHOI TOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonozus.: TMHUM JIEKTPOIIEpeiad, FeHEpaTOp IEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTaTellb, UHAYKLIHOHHAS
neyb, pajap, paAuonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neub, MPOeKIMOHHBIN anmnapar,
BOJIOKOHHAs OITUKA, COJTHEUHas Oarapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

OcBoenne yuebHoro npeamMeta «du3nka» Ha ypoBHE CpeAHEro od1iero oopasoBanus (6a30BbIif ypOBEHb)
JIOJKHO 00€CIeUNTh JOCTUKEHHE CIIETYIOIINX JIMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTro npeamera «PU3nKay» JOKHBI OTpakaTh TOTOBHOCTH U
CHOCOOHOCTH 00YyYarOIIMXCs PYKOBOICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MMO3UIIMEN JIMYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM IIEHHOCTAM pOCCI/II\/IICKOFO 06HIeCTBa, paciiupC€HUC J)KU3BHCHHOT'O OITbITA U OIIbITa
JEATEIbHOCTH B IIPOLIECCE PeAIN3al[ii OCHOBHBIX HAIIPABJICHUM BOCIIUTATEIBHON AEATENBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpa’aaHCcKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOTO 00111eCTBA;

IMPUHATHE TPAAUIIUOHHBIX O6H_ICLI€J'IOBC‘IGCKI/IX TYMaHHUCTUYCCKUX U JEMOKPATUUCCKHUX HCHHOCTefI;

TOTOBHOCTB BECTH COBMCCTHYIO JCATCIbHOCTh B HHTCPCCAX I'PAKAAHCKOT'O OGH.[GCTBa, Y4aCTBOBAaTh B
CaMOYIpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aIlNH;

yMEHHE B3aUMOJICCTBOBATH C COIIMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKITUSIMHU U
Ha3HAUYCHHEM,;

TOTOBHOCTh K TyMaHUTapHOMN M BOJIOHTEPCKOM NEATENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS



c(hOPMUPOBAHHOCTH POCCUICKON TPaXTaHCKOW UACHTUYHOCTH, TAaTPUOTH3MA,;

[ICHHOCTHOE OTHOIIICHNE K TOCYAapPCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM POCCHICKHUX YUEHBIX B 007IaCTH
(bU3MKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
C(bOpMHpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUs, STUYCCKOT'O ITOBCACHN A,

CIOCOOHOCTD OLICHMBATH CUTyallUIO U IIPUHUMATE OCO3HAHHBIC PCHICHUA, OPUCHTHUPYIACH HAa MOPAJIbHO-
HPaBCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YHUCJIC B ACATCIbHOCTH y‘-IéHOFO;

OCO3HAHHWE JIMYHOTO BKJIa/a B IIOCTPOECHHUE YCTOWYHUBOTO OYyIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYILET0 PH3NIECKOH
HayKe;
5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K Pa3InYHbIM chepam mpodeccnoHaIbHON AEATEIIEHOCTH, B TOM YHCJIE CBSA3aHHBIM C (PH3UKON U
TEXHHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayieil mpodeccuu U pearu3oBbIBaTh COOCTBEHHbBIS
KU3HEHHBIE TUIAHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 001aCTH (PU3UKH HA TPOTHKECHUN BCEH
KU3HU;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

chopMHPOBaHHOCTE SKOJIOTUYECKOH KYJIbTYPBI, OCO3HAHUE ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX
npooiem;

IJTAHUPOBAHUE U OCYILECTBICHHUE ICVCTBUI B OKPY>KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEN YCTOWYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

pacIIIpEHNE ONBITA AEATEIbHOCTH HKOJIOTHUECKOM HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 110
¢bu3suke;

7) HEHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (pU3HuecKon
HayKH;

OCO3HAHUEC LICHHOCTHU Hay‘{HOﬁ ACATCIIbBHOCTH, TOTOBHOCTD B IIPOLCCCC N3YUCHUA (1)I/I3I/IKI/I OCYHICCTBJIATDH
IMPOCKTHYIO U UCCICAOBATCIIbCKYIO AJCATCIIbHOCTE HHANBUAYAJIBHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE N1eHCTBHS

ba3oBble JJornyeckue aeicTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OHpC,Z[eJISITB Oeian ACATCIbHOCTHU, 3a4aBaThb HapaMeTpH n KpI/ITepI/H/I HUX OJOCTUKCHUA,

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMaTPUBAEMBIX (PU3HUECKHUX SBJICHHSIX,

pa3pabaThIBaTh IJIaH perieHus MpoOIeMbl ¢ YIETOM aHaIM3a UMEIOLIUXCS MaTePUATIBHBIX 1
HEMaTepHUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1EJISIM, OLICHUBATh PUCKU
MOCJIEACTBUI IeITEIbHOCTH;

KOOPJIMHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

Ppa3BuUBAaTh KPCATHUBHOEC MBIIJIICHUEC IIPU PCIICHNUH )XU3HCHHBIX np06neM.
ba3oBble HCCICA0BATCIbCKHC HeﬁCTBHﬂ:
BJIaJCTH HaquOﬁ TGpMHHOJIOI‘HGfI, KJIHOYCBBIMHU INOHATHUAMHA U MCTO JaMH (1)H3H‘I€CKOI7[ HAyKH;

BJIaACTh HaBbIKaAMH y‘lC6HO-HCCJ’I€I[OB&T€JIBCKOfI u HpO@KTHOﬁ JACATCIIbHOCTU B obnacTu (1)I/I3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTO0B PCIICHHUA 3a1a1 (1)I/I3I/I‘IGCKOFO
COACPpIKAHUA, MPUMECHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,;

BJIQJICTh BUJIAMH JICSITEIHLHOCTH I10 MOJYYSCHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAIH, TPeoOpa30BaHUIO U
MIPUMECHCHHIO B PA3JIMYHBIX YUCOHBIX CHUTYAIHSIX, B TOM YHCIIE TIPY CO3IaHUN Y4EOHBIX MPOCKTOB B 00JIACTH
busuKy;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3U U aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh THIIOTE3Y €€ pelleHus,
HaXO/UTh apIyMEHTHI JJIsl I0Ka3aTesIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHU
pelieHus;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B XO04€ PCHICHUA 3ala4u pC3yJIbTaTbl, KDUTUUCCKU OLICHHUBATDb UX
AOCTOBCPHOCTL, IPOTHO3UPOBATHL U3MCHCHHUEC B HOBBIX YCIIOBUAX;

CTaBUTH U (POpMYyIHUPOBATH COOCTBEHHBIE 33/1aUM B 00pa30BaTEIbHON IEATEILHOCTH, B TOM YHUCIIE MPU
W3YYEeHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETDb IIEPCHOCUTH 3HAHUA 1O (1)I/I3I/IKC B IMMTPAKTUYCCKYIO 00J1aCThb KU3HEACATCIIbHOCTH,
YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o01acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BJI4/IETh HAaBbIKAMU MOJy4YeHUS HHPOPMAIH PU3UIECKOTO CO/IEPKaHUSI U3 UCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENTbHO OCYILECTBIISATH MOMCK, aHAJIN3, CUCTEMAaTU3allMI0 U HHTEPIIPETALNI0 HH(OpMaIK
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

OICHUBATHL JOCTOBCPHOCTDH I/IH(pOpMaI_[I/II/I;

UCIIOJIb30BaTh CPECTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX 3ajJia4d C CO6J'IIO)I€HI/IGM Tpe6OBaHHﬁ SPTrOHOMHKHU, TEXHUKHU
0€30MMacCHOCTH, THTUEHBI, PeCypCcOoCOepeKeHUS, TPABOBBIX U ATHUYECKUX HOPM, HOpM WH(OPMAIIMOHHON
0C30ITacHOCTH;

CO3J1aBaTh TEKCThI (PU3NUYECKOTO CO/ICPIKAaHUS B pa3IMYHbIX (popMaTax ¢ yu€ToM HazHaueHHs UH(POpMALIUU
U 1I€JIEBOM ayJUTOPHH, BEIOMpAsi ONTUMAaIbHYIO (hOPMY MPECTABICHUS U BU3YAIU3ALUH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUSA:
OCYIIECTBIATH OOILIICHHE Ha YpOKaX (PM3UKU U BO BHEYPOUHOU JESTEIHHOCTH;
pacro3HaBaTh PEINOCHUIKNA KOH(DIUKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

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



MOHUMATh U UCTIOJIb30BAThH MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JACHCTBHI ¢ yu€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

MIPUHUMATH LIETTU COBMECTHOM JI€ITEIbHOCTH, OPTraHU30BbIBATh U KOOPIUHUPOBATH JACHCTBUSA 110 €&
JOCTUKEHHIO: COCTABJIATh IJIaH ACUCTBUMN, paclpeesisiTh POJIU C Y4ETOM MHEHHI YYaCTHUKOB, OOCYX/IaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OLICHUBATH KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaH/IbI B OOLIHI pe3yNIbTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBAThL UACU C IMO3UIIUHA HOBHU3HbI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,

OCYHICCTBJIATD IMO3UTUBHOC CTPATCTHUYCCKOC NOBCACHUC B PA3JIMYHBIX CUTyallUAX, HPOSABJIATH TBOPUYCCTBO U
B006pa)KeHI/Ie, OBITh HMHHUIMAaTHUBHBIM.

PeryisiTuBHbIe YHHBepPCAJIbHBIE YUeOHBIE IeiicTBUS
Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYILECTBIIATh O3HABATEIbHYIO AEATENbHOCTh B 001aCTH (PU3UKH U aCTPOHOMUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATCIIbHO COCTABJIATH IVIaH PCHICHU A paC‘-IéTHBIX 1 Ka4CCTBCHHBIX 3a1a4, I1IJIaH BBIITOJITHCHHUA
HpaKTquCKOﬁ pa6OTBI C y‘IéTOM HMCIOIIUXCA pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U npe,unhoeHHﬁ;

JlaBaTh OLEHKY HOBBIM CUTYAIUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIECHUIO APYAULIMU B 00J1aCTH (PU3UKU, TOCTOSTHHO MOBBIIIATH CBOU
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPEKTUBEI B JCATCIbHOCTh, OLICHUBATh COOTBETCTBUC
PE3YIbTATOB LCIIAM;

BIIQ/IETh HABBIKAMU TIO3HABATENILHOU PeIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUN U MBICITUTEIHHBIX
MIPOLIECCOB, UX PE3YNIHTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pe(IIeKCUH TSl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO pEeIICHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB JEITEIBHOCTH;
IPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATECIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B miporiecce moCTHXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TPOTPAMMBI 10 (pU3KKE TS YPOBHS
cpemHero odmiero 0opa3oBaHus y 00YJarOIIUXCSl COBEPIICHCTBYETCS SMOITMOHATBHBIA HHTEIJICKT,
IpeAnoJararoiuii chopMUPOBAHHOCTH:



CaMOCO3HaHH, BKIIIOYAIOIICTO CHOCO6HOCTB IIOHUMATh CBOE OMOIIMOHAJIbHOC COCTOSAHUC, BUACTDH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIMPOBaHMsI, BKIIFOUAIOLET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aaTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSM U MPOSIBIIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHyTpGHHCfI MOTHBAIIUHU, BKJIIO‘-IaIOH_[ef/'I CTPEMJICHUC K JOCTHIKCHUIO LICJIIN U YCIIEXY, OIITUMU3M,
HHUIUMATUBHOCTb, YMCHUC HeﬁCTBOBaTB HCXoasa U3 CBOUX BOSMO)KHOCTCI‘/'I;

SMIIATUH, BKJIIOYAIOIEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBAT €0 MPU
OCYILLECTBJICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKHUBAHUIO;

COIMAJBHBIX HAaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBHICTPAaUBaTh OTHOIICHHS C IPYTUMH JIFOJIbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pemaTb KOHPIUKTHI.

IHNPEAMETHBIE PE3YJBTATHBI

K xonity o0yuenus B 10 kjacce npeIMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAKATh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

JEeMOHCTPHPOBATH Ha MPUMEPAX POJIb M MECTO (PU3UKU B POPMHUPOBAHUHN COBPEMEHHON HAyYHOU KapPTHUHBI
MUDa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN AESITEIbHOCTH JIIOJEH;

YUYUTHIBATh TPAHULIBI PUMEHEHHS U3yYEHHBIX (PU3NYECKUX MOJIETICH: MaTepualibHas TOUKa, WHEpIUaIbHas
cuctemMa oTcuéra, abCoMOTHO TBEPIOE TEIO, UJICATBHBIN a3, MOJEIH CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOUCYHBIN AIIEKTPUUECKUI 3aps/l IPU pelIeHuu (HU3NUECKUX 3a/1a4;

pacrno3HaBaTh (U3HUECKHUE SBIEHUS (TTPOLIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUS BELIECTBA U AIIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBIKEHHE, CBOOOIHOE TIaZICHUE TeJl, IBUKEHUE 110 OKPYKHOCTH,
WHepIHUs, B3auMo/eiicTBue e, muddy3us, OpoyHOBCKOE IBHKEHUE, CTPOCHUE )KUIKOCTEH U TBEPABIX Te,
n3MeHeHne o0bEéMa TeJ MpU HarpeBaHUM (OXJIaXKICHUH ), TETJIOBOE paBHOBECHE, UCTIApEHHUE, KOHICHCAIHS,
MIJIaBJIEHUE, KPUCTAIIN3AIUs, KUTIEHHE, BIIAXKHOCTh BO3/1yXa, ITOBBIIICHHE JIaBJICHUS ra3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXIY TapaMeTpaMH COCTOSHUS ra3a B U30MpoIleccax,
ANEKTPHU3ALUS TEJl, B3aUMOJIEHCTBHE 3aps/IOB;

OIMCHIBATh MEXAaHUUYECKOE IBUKEHHE, UCTIONB3Ys (PU3HMUECKUE BETMUMHBI: KOOPIMHATA, YTh,
nepeMenieHne, CKOpocTh, YCKOpeHHe, Macca Teja, Cuja, UMITYJIbC Tella, KWHEeTHYecKasi SHeprus,
MOTEHIMAJIbHAsl SHEPIUs, MeXaHH4YecKasi paboTa, MeXaHHUECKasi MOIIIHOCTh; IIPY ONUCAHUN MPABUIIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCOIb3YEMbIX BEJINYMH, UX 0003HAUEHUS U €IUHUIIbI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OTHCHIBATh U3yYEHHBIE TEIUIOBbIE CBOMCTBA TeJ U TEIJIOBBIE SIBJICHMUS, UCIOb3Ys (PM3HUECKHE BETUUNHBI:
JaBJICHUE Ta3a, TEMIIEPATypa, CPEAHsA KHHETUYECKAast DQHEPIHs Xa0TUYECKOT O JBUKEHUS MOJIEKYIL,
CpeIHEKBaApaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprus, paboTa rasa,

KO3 QHIHUEHT MMOJIE3HOTO JAeHCTBUS TEIJIOBOTO JBUTATENIS; IPU ONMMCAHUN MPABUIIBHO TPAKTOBATh
(bu3n4ecKnuil CMBICII UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AUHULIbI, HAXOAUTh (OPMYIIBI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEITMUMHAM;

OIHCHIBATh U3yUEHHBIE MIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE SIBICHUS (IIPOLECCHI),
UCIOJB3YS (PU3NYECKUE BEIMUUHBL: SJIEKTPUUECKUHN 3apsijl, AJIEKTPUUYECKOe MoJie, HANPSKEHHOCTH MOJI,
MOTEHINAJI, Pa3HOCTh MOTCHLUAJIOB; IPH ONMCAHUY MPABHIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEIMYUH, X 0003HAUYEHHUS U €AMHULIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMUYUHAMU;



aHAITM3UPOBATH (PUIUUYECKUE TPOIIECCHI U SIBIICHUS, UCTIONB3YsI (PHU3NUECKUE 3aKOHBI U IPUHIIMITBL: 3aKOH
BcemupHoro tarorenus, I, II u Ill 3akonsl HptoTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPTHH, 3aKOH
COXpaHEHUs UMITYJIbCa, PUHIIUI CYNIEPIO3ULIMU CUJI, IPUHIIAI PAaBHOIPABUs MHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUSI BEIIECTBA, [a30BbIE€ 3aKOHBI, CBSI3b CPEAHEN
KHHETUYCCKOUM SHEPTUU TEIJIOBOTO JBMKCHHSI MOJICKYJI ¢ a0COTIOTHOM TeMITepaTypo, MepPBhIid 3aK0H
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsaa, 3akoH KynoHa, npu 3ToM paszinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTU4YE€CKOE BBIPAKECHUE U YCIOBHS (TPaHUILIbI, 00IaCTH)
MIPUMEHHUMOCTH;

O0OBSICHATH OCHOBHBIC MMPUHIUIIBI HGI;'ICTBI/ISI MaliuH, HpI/I60p0B U TCXHHUYCCKHX yCTpOﬁCTB; pas3jindaTtb
YCJIIOBHS UX 0€30I1aCHOT0 MCIIOIL30BaHuUS B HOBCCHHCBHOﬁ KHU3HU,

BBIMOJTHSTh 3KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUYECKUX SBJICHUI U MPOIIECCOB C UCIOJIb30BAHUEM
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH, TP 3TOM POPMYIHPOBATh MPOOJIeMY/3a/1auy U THIIOTE3y Y4eOHOrO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBAHUS, IPOBOAUTH OIBIT U
(hOopMyIIMPOBATH BEIBOJIBI;

OCYHICCTBJIATD MPAMBIC 1 KOCBECHHBIC U3MCPCHUA q)HSH‘leCKI/IX BCJIIMYMH, ITPHU 3TOM BLI6I/IpaTI> OINTHUMAaJIbHBIN
cIIoco0 HU3MCPCHUA U UCIIOJIB30BAaTh NU3BCCTHBIC MCTOAbBI OLICHKHA HOFpCIHHOCTGfI I/I3MepeHI/II71;

HCCIICA0BATh 3aBUCUMOCTU MCKAY (1)H3I/I‘I€CKI/IMI/I BCJIMYMHAMU C UCIIOJIB30BAHUCM IIPSAMBIX I/IBMepeHI/IfI, npu
9TOM KOHCTPYUPOBATH YCTAHOBKY, q)HKCHpOBaTB pPE3YyIbTaThl HOHy‘IGHHOfI 3aBUCHMMOCTH (1)I/ISI/I‘ICCKI/IX
BCJIMYHH B BUJC Ta6JII/II_I u Fpaq)HKOB, ACJIaTh BBIBOJLI 110 PE3YyJIibTaTaM UCCICAOBAHMA,

co0uro1aTh MpaBuia 6€30MacHOro Tpyaa Mpy NPOBEACHNUHN HCCIeI0BaHUN B paMKaxX y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIIEN0BATEIbCKOM U IIPOSKTHOM NESATEIBHOCTH C UCIIOIBb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JAOOPaTOPHOT0 000PYAOBaHUS;

pemaTh pacu€THbIE 33J]a4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IENbI0, NCIIONb3Ys (PU3NYECKHE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJIW3a yCJIOBUS 3aJjaul BbIOMpATh GU3NUYECKYIO MOJIEIIb, BBIIEIATh PU3NUYECKHE
BEJIMYMHBI ¥ (HOPMYJIbI, HEOOXOTUMBIE JUIsl €€ pelIeHus], IPOBOAUTh PAacUEThl M OLICHUBAThH PEANBbHOCTh
MOJIYUEHHOT'0 3HAaUeHUs (PU3HUECKON BEIUYUHBI;

peuiaTh KA4Y€CTBCHHBIC 3a/la4U: BBICTPANBATD JIOTUYCCKU HECIIPOTHUBOPCUYNBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C
OHOpOI\/'I Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~IGCKI/I€ SIBJICHUA,

MCIOJIb30BaTh NIPU PEIIEHNHU Y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U NIPEICTABICHUS YUeOHON U HayYHO-TIOMYJSPHOM HH(pOpMaIH,
MOJIYYE€HHOM U3 pa3IUYHbIX HCTOYHUKOB, KpDUTUUYECKU aHAIU3UPOBATh MOIy4aeMylo HH(OpMALIHIO;

MIPUBOANTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, OOBSCHEHHE
MIPOLIECCOB OKPY>KAIOIIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKHU3HU JUIsl 0OecrieyeHus: 0e30MacHOCTH
npu o0palieHnu ¢ MprudopamMH U TEXHUUECKUMH YCTPOUCTBAMH, JJISI COXPAHEHHUs 37I0POBbsl U COOIIOACHUS
HOPM PKOJIOTUYECKOTO MOBEJICHHS B OKpPY’KaIoLIEel cpefie;

pa6OTaTB B I'PYIIIC € BBIMTOJIHCHUECM PA3JIMYHBIX COLIUAJIbHBIX pOHCﬁ, IJIaHUPOBATb pa60Ty TpYIIIbI,
pallOHAJIBHO paCpeaciIsiTh 0053aHHOCTHU U ITIaHUPOBATDh ACATCIIBHOCTD B HECTAHAAPTHBIX CUTYyallHUAX,
ACKBATHO OCHUBATDH BKJIAJ KAXXJ0I'0 U3 YUACTHHUKOB I'PYIIIbLI B PCUHICHUC paCCManHBaeMOﬁ HpO6JI€MLI.

K koniy o6yuenus B 11 kjacce nmpegMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JI€MOHCTPHPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUHN COBPEMEHHON HayYHOU KapTHUHBI
MHpPA, B pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOUN NAESATEIbHOCTH JIFOJEH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPA;



YUUTBHIBATh TPAHUIIBI IPUMEHEHUS N3YUYCHHBIX (DU3MUECKUX MOJIENCH: TOUCUHBIN JIIEKTPUICCKUH 3apsil, JIyd
CBETa, TOYCYHBI UCTOYHHK CBETA, SJICPHAS MOJICIh aTOMa, HYKJIOHHAs: MOJIe]Tb aTOMHOTO sijipa Mpy
penieHny (GU3NYECKUX 3a1ad;

pacrno3HaBaTh (U3UUECKHE SBJICHHS (TIPOIECChI) U OOBICHSITH MX Ha OCHOBE 3aKOHOB 3JICKTPOAMHAMUKH
KBaHTOBOM (DM3UKU: 3JICKTPUUECKAs IIPOBOJMMOCTb, TCIIOBOE, CBETOBOC, XMMUYECKOE, MATHUTHOE
JEUCTBHS TOKA, B3aUMOJICHCTBHE MarHUTOB, 3JIEKTPOMArHUTHAS. MHIYKIIMS, ICHCTBHE MATHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM U JIBUKYIIUNCS 3apsi]], JIEKTPOMArHUTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHEHHOE
pacmpocTpaHeHUE CBETa, OTPaXKEHHE, MPeIOMIICHHEe, HHTephepeHIns, TudpaKIns 1 MOSIPU3AINsI CBETa,
nucnepcus ceeta, poroanexrpuueckuii 3¢ ekt (hotorddhekrt), CBETOBOE NaBlieHUE, BOSHUKHOBEHHE
JMHEHYATOTO CIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAS M UCKYCCTBEHHAS PaJIHOAKTUBHOCTb;

OIMCHIBATh U3yUEHHbIE CBOMCTBA BELECTBA (3JEKTPUUECKHE, MATHUTHBIE, ONITHYECKUE, FITEKTPHUECKYIO
MPOBOJIMMOCTH PA3IMYHBIX CPEM) U DJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NIECKHE
BEJIMYMHBL: 2JIEKTPUUECKUN 3apsi]], CUJIa TOKA, JIEKTPUUECKOE HAMPSIKEHUE, IIIEKTPUUECKOE
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAs cuja, padoTa TOKa, MHAYKLNS MarHUTHOTO
noJist, cwiia Amnepa, cuwiia JIopeHna, MHAYKTUBHOCTb KaTYLIKU, SHEPTHsl SJIEKTPUYECKOTO U MAarHUTHOTO
MOJIeH, IEPUOJT M YacTOTa KoJIeOaHui B KoJeOaTeTbHOM KOHTYPE, 3apsijl U CHJIa TOKa B IPOIECcce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHUH, (POKYCHOE pacCTOSTHHE U ONTHYECKasi CUJIa JIMH3BI, IPU
OIMCaHWX NIPABUIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOIB3YEMbIX BEIMYHH, IX 0003HAYCHUS U
eIMHUIIbI, YKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTHMHU BEIMUMHAMU;

OIHMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBIICHUS U IMPOIIECCHI, UCIOJIb3Ys (PM3HUECKHUE BEITMYNHBI: CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOA
MOJTypacmaia, YSHEPTrHsl CBS3U aTOMHBIX sIJIEp, TP OMMCAHUU MTPABWIIBHO TPAKTOBATh (PU3UICCKUI CMBICIT
HCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHHUS U €IMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(DUBUYECKYIO BETUYMHY C IPYTUMHU BETUYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3UUECKON BETUYUHBI;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U SABJIEHUS, UCTIONb3YA (PU3NUECKHE 3aKOHBI M IPUHIIUIIBI: 3aKOH
Oma, 3aKOHBI IIOCIIENOBATENBHOIO U MAPAJIEIBHOIO COEIMHEHNUS IPOBOIHUKOB, 3aKoH J[>koynsa—JIeHna,
3aKOH AJIEKTPOMArHUTHOW MHAYKIIMU, 3aKOH MPSIMOJIMHEMHOTO paclipOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI PEIOMJICHHSI CBETa, ypaBHEeHHE DHHIITEeHA 1711 poTo3(dekTa, 3aKOH COXpaHEHUS
SHEPTHUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUs
MaccOBOI'0 YHCJIa, TOCTYJIaThl bopa, 3aKOH palnOakTUBHOIO pacnazaa, Ipyu ATOM Pa3IndaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BbIpaKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

ONpeeATh HAllPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl TPOBOJIHUKA C TOKOM, CHUJIbl AMIiepa 1
cunel JIopeHia;

CTPOMTH U OMHUCHIBATh U300pakeHNe, CO3/1aBa€MO€ IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 10 UCCIIEI0OBAaHUIO (PU3NYECKHX SIBICHUI U POILIECCOB € MCII0JIb30BaHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHHI: pu 3TOM GOpMyIUpOBaTh MpodiieMy/3ajauy 1 THIoTe3y yueOHOro
HKCIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEATIOKEHHOTO 000PyI0BaHUs, IPOBOJUTD OIBIT U
hopMyTupOBaTh BBIBOJIBL;

OCYHICCTBIIATD IMPAMBIC 1 KOCBEHHBIC U3MCPCHUA (1)I/IBI/ILIGCKI/IX BCJIMYUH, ITPU 5TOM BI)I6I/IpaTB ONTHMABEHBIA
cIroco0 HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOFpCH.IHOCTCﬁ HBMCpCHHﬁ;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUYUH C UCIIOIBb30BAHUEM MIPSIMBIX U3MEPEHUIL: IPH 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YyIbTATHI MOTYYCHHOHN 3aBUCUMOCTH (PM3UYECKUX BEIHYUH B
BUJie TaOJIUIl U TPaUKOB, A€1aTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmro1aTh nmpaBuiia 6€30MacHOTO TPy/aa MPHU MPOBEACHUH MCCIICIOBAHUN B paMKax yaeOHOTO
OKCIICPUMCHTA, y‘ICGHO-I/ICCHGI[OBaTeHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIE 3aJ]a4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IENbIO, NCTIONB3Ys (PU3NYECKHE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBUS 33J]a4l BEIOUpATh GU3NYECKYIO MOJIEIb, BBIIEIATh PU3NUECKHE



BEJIMYMHBI B (HOPMYJIBI, HEOOXOTUMBIE [T €€ pelIeHus], IPOBOJAUTH PAacUETHl M OLICHUBAThH PEATbHOCTh
MOJTyYEHHOTO 3HaYCHMs (PU3NYECKON BETMYHHBI;

pelaTh KaueCTBEHHBIE 3a7a4i: BHICTPAUBATh JOTMUECKH HEMTPOTHBOPEUUBYIO LIEMIOUYKY PACCYAKIEHUH €
OII0POii HAa H3y4YeHHbIE 3AKOHbI, 3AKOHOMEPHOCTH U (pu3HYecKue siBJICHUS;

HCIOJIb30BATh P PEIIEHUH YUYEOHBIX 3a7jad COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOIMHU JJIS IOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU U TIPEICTABICHUS YIeOHON 1 HAyYHO-TIOMYSPHOM HH(DOpMAIIHH,
MIOJIyYEHHOM U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKHU aHAIM3UPOBATH MOIy4aeMyto HH(POpMALHIO;

OOBSICHATH IPUHIIMIIBI JSHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iINyiaTh YCIOBHS UX
0€30I1aCHOT'0 MCII0JIb30BaHUS B IOBCEAHEBHOM KU3HM;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKU M TEXHOJOTHI;HCIIONB30BATh
TeopeTudecKure 3HaHus 1Mo (GU3MKe B MOBCEAHEBHON KU3HU ISl o0ecrieueHus: 6e30MacHOCTH MPU
o0pamieHnu ¢ mpudopamMu U TEXHHYECKUMH YCTPOHCTBAMH, JIJIsI COXPAHEHUS 370POBBS M COOTIOICHIS] HOPM
9KOJIOTMYECKOI0 MTOBEJICHUS B OKPYKAIOLIEH Cpejie.

Jjig IpoBeIEHUS €IMHOTO TOCYJapCTBEHHOTO 3Kk3aMeHa 1o ¢usuke (nanee EI'D mo
(ur3HKe) UCIOJIb3yeTCs MepeyeHb (KOAUPUKATOP) MPOBEPSIEMBIX TPEOOBAHUM K pe3yabTaTaM
OCBOEHUSI OCHOBHOE 00111€00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO 0011Iero 00pa3oBaHus U
AJIEMEHTOB COJEPKAHMS.

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOM NPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TNpPUMEPAX pPOJIb M MeCTO (U3UKH B (OPMUPOBAHUU
10.1 COBPEMEHHOW HAyYHON KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHHMKH U

TEXHOJIOTUH, B TPAKTUYECKOU IEATENBHOCTH JIOIEU

YYnuTHIBaTH rpaHvibl TMPUMCHCHUA  HU3YYCHHBIX q)HSI/I‘IeCKI/IX Moneneﬁ .
10.2 MaTCepHraJibHad TOYKa, WHCPUHUAJIbHAA CUCTEMaA OTC‘léTa, a0COJIFOTHO TBép,Z[OC
TECIIO, HacalbHbBIN ra3; MOACIU CTPOCHUA Ta30B, JKUIKOCTEH M TBépI[LIX TCII,

TOYEYHBIN AJIEKTPUUECKUI 3aps]l — P pelieHnH HU3NUECKUX 3a1a4

PacnoznaBathe ¢u3nueckue siBaeHus (Ipouecchl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHHKHU, MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOCHMS BEIIeCTBa
U DJIEKTPOJMHAMHUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
103 JIBU)KEHHUE, CBOOOJHOE MaJeHUE TeJ, JBHKEHHE IO OKPYKHOCTH, WHEPLHA,
' B3aumojieiicTBue Ten; auddysus, OpPOYHOBCKOE JBIM)KCHHE, CTPOCHUE
KHUAKOCTEH M TBEPABIX TeJl, W3MEHEHHWe o0bEMa Teln MpH HArpeBaHUU

(oxJaxkaeHun), TEIIOBOE PaBHOBECHE, UCIApEHUE, KOHJIEHCAlus, TIaBJIeHue,

Kpucrtajajin3anusd, KAUICHUEC, BJIAXKXHOCTbH BO3JyXad, IMOBBINICHUC NABJICHUSA Tra3a




IIpU €ro HarpeBaHuM B 3aKPBITOM COCYHE, CBI3b MEXKIYy I[apaMeTpamu

COCTOAHHA I'a3da B U30IIPOLECCax; DJICKTpHU3alusi TCII, B3aUMOJCHCTBHE 3apsaa0B

10.4

10.5

OnuchBaTh MEXaHWYECKOE JBIDKCHHE, HCHONb3Yys (U3NYECKHE BEIHMYUHBL:
KOOpJMHAaTa, IMyThb, MEepeMelleHne, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC Tejla, KHHETHYeCKas SHEePTUs, MOTEeHIMaIbHAsL SHEPTUs, MEXaHUYeCKas
pabota, MexaHHMYEeCKass MOIIHOCTb; NpPU OINUCAHUM NPABWIBHO TPAKTOBATh
(Gu3MYeCKUil CMBICT HCIIOJIb3YEMbIX BEJIHYMH, X O0O3HAUCHHsS] M CIUHHIIBI,
HaXO0JIUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEIHUUHY C APYTUMU

BCJIIMYNHaMU

OnuckiBaTh HM3YyYECHHBIC TEIUIOBBHIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ysl (pU3WYECKHe BEIMYHMHBI: JIABJICHHE Ta3a, TEMIIEpaTypa, CPeIHSS
KUHETHYecKas SHEPrus Xa0THYECKOTO JIBHOKCHUS MOJIEKYI,
CpelHeKBaapaTH4Has CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, paboTa Trasza, KOAID(PHUIMEHT TOJNE3HOrO0 JACHCTBUS TEIJIOBOTO
NBUTATEIIS; TPU ONHUCAHUHM TMPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICI
HCIIOJIb3YEMbBIX BEJIIMYHMH, UX O0O03HAUYECHHS W €IUWHHUIIBI, HAXOAUTH (DOPMYIIBI,

CBA3BIBAKOIIUC JAaHHYIO (1)I/ISI/I‘IGCKYIO BCJIMUMUHY C APYTIr'MMU BCIINYHHAM

10.6

OnuceiBaTh W3Y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
SABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKHE BETUUUHBI: JIEKTPUUECKUN 3aps,
JIEKTPUYECKOE T10JIE, HAIIPSKEHHOCTD T10JIs, [IOTEHLIHAIl, PA3HOCTH IIOTEHIIUAJIOB;
[P ONKCAaHUU MPABWIBHO TPAKTOBATH (PU3UYECKHI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX O00O3HAYEHWUS W EIUHUIIBIL, yKa3blBaTh (YOPMYJIbI, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BETUUYNHAMU

10.7

10.8

aHAIM3UPOBaTh (U3NYECKUE TPOIECCHl U SBICHUS, HCIONb3yd (QHU3NUYECKHEe
3aKOHBI M IPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u 1l 3akonst HetoToHa,
3aKOH COXPAHCHUS MEXaHWYECKOW OJHEPIrHH, 3aKOH COXPAHCHHS HWMITYJIbCa,
MIPUHIIAIT CYIEPIIO3UIINA CHJI, TIPUHIIAII PABHONPABUS HHEPITHAIBHBIX CHCTEM
0TCY€Ta; MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEHEH KNHETUYECKOW YHEPTHH TETUIOBOTO JIBHKEHUS MOJIEKYI C
a0COTIFOTHOW TeMITepaTypOid, IEPBBIH 3aKOH TEPMOTUHAMHKH; 3aKOH COXPaHEHUS
JNEKTPUYECKOT0 3apsna, 3akoH KyloHa, TpW 3TOM pa3indath CIOBECHYIO
(hOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHUE U YCIOBUS (TPAHMIIBI,
00JacT) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIIWH, MPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3InyaTh yCIOBUS UX O€30MaCHOTO HCIIOJIb30BAaHMS B IOBCEAHEBHOM

KHU3HHU

10.9

BrmonssaTh OKCIICPUMCHTBLI IIO0 HCCICIOBAHUIO (bHSI/I‘IGCKI/IX SBIICHUH U
IMpOHECCOB C HCIIOJIB30BAHHUEM IIPSAMBIX WM KOCBCHHBIX HSMCPCHPIP'I; IIpu 3TOM

dbopMynupoBath TpobieMy (3agady) M THIOTE3y Y4eOHOro JKCIEPHUMEHTa,




coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O00OpYHOBaHUS, MPOBOJIUTH OMBIT U

(GbopMyIHpOBaTh BHIBOJIBI

10.10

10.11

OCYH_IGCTBJISITB MpsAMBIC U KOCBCHHBIC M3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYMH; IIpU
3TOM BBI6I/IpaTI) OITHMAJIBbHBIN c1oco0 HN3MCEPCHUA U HCIIOJIb30BAaTh M3BCCTHBIC

METOJbI OICHKU HOI‘peHIHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKMMH  BEJIMYMHAMH  C
HCIIOJIb30BAHUEM IIPSAMBIX MU3MEPEHUM; IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yabTaThl MOIYYEHHOW 3aBHCUMOCTH (DU3NUYECKHUX BEIUYHUH B

BHUAC Ta6J'II/II_[ u l"pa(bI/IKOB, J€JIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

10.12

10.13

10.14

CobOmrogate mpaBuia 0e€30MacHOr0O TpyAa HpPH MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOrO JKCIEPHUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON M TPOCKTHON
JESITeIbHOCTH C MCIIOJIb30BAaHHEM W3MEPHTEBHBIX YCTPOUCTB U JIA0OPATOPHOTO

obopymoBaHus

Pemarsn paC‘-IéTHbIe 3aJa4u C SABHO SaﬂaHHOﬁ Cl)PI?»PI‘IGCKOﬁ MOZCIIbIO, UCITOJIb3Y:1
(1)I/I3I/I‘-I€CKI/I€ 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHAaJIM3a YCJIOBUA 3a1a4un BI)I6I/IpaTI>
(bHSI/I‘{GCKyIO MOJCJIb, BBIACIIATH (I)I/ISI/ILIGCKI/IG BCIMYMHBI H (bOpMy.]'IbI,
H606XO,Z[I/IMBIe s eé peuICHUA, IIPOBOAUTD paC‘léTBI H OOCHUBATL PCaJIbHOCTDH

MOJIYYEHHOT'0 3HAU€HUS (PU3HUECKON BEITMUUHBI
Pemarp kadecTBEHHBIE 3alayM: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUMBYIO
LIENIOYKY PACCYKJIEHUN C OMOpPOW Ha M3y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U

(buznvecKue BICHUS

10.15

10.16

Hcnonp30Bath npu penieHUH y4eOHBIX 3a/lad COBpEeMEHHbIE MH(OPMallMOHHbIE
TEXHOJIOTUU JJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U MPEICTABICHUS
y4eOHOM M Hay4YHO-NIOMYJSIpHOW HH(POpPMALUHU, IMOJYYEHHOH M3 pa3aMuHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydyaeMyro HH(opMaIuo

[TpuBoAMTH MpUMEpHI BKJIa/Ja POCCUHCKUX U 3apyOeXHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE

TEXHUKHU U TEXHOJOTHH

10.17

10.18

HUcnone3oBath TECOPETUYCCKHUE 3HAHUA I10 (1)I/I3I/IKG B HOBCGHHeBHOI\/'I KHU3HU 1A
oOecrnieueHns 0€30MacHOCTH MpU OOpalleHuH ¢ NpuOoOpaMu U TEXHUYECKUMU
yCTpONCTBaMH, JUIsl COXPAaHEHHSI 3I0POBbsI U COOIIOACHUS HOPM KOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOLIEN Cpee

PaGorate B rpymnme C BBIIOJHEHHEM pA3IMYHBIX COLMAIBHBIX pOJeH,
IUIAHUPOBATh PabOTy TIPYIIIbl, PAMOHAIBHO PACHPENeNATh O00SI3aHHOCTU U
IUIAHUPOBATh  JAEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHUBATH BKJIazg KaXxXJa0ro us3 Y4aCTHHUKOB TpYIIIbL B peucHuc

paccMaTpuBaeMoi IpoOIeMbl

11 KJTACC




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpHUMEpax poib U MecTo (u3uku B (hopMUpOBaHHH
COBPEMEHHON HAy4YyHON KapTUHbI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTHH, B IPAKTUYECKON JAEATEIbHOCTH JIOJEH, LIETOCTHOCTh U €IUHCTBO

¢bu3nvecKoil KapTHHBI MUpa
Y4YuTBIBaTh TPAHUIBI IPUMEHEHUS H3YYCHHBIX (PH3UUECKUX MOJIENICH: TOUCUHBIH
QIIEKTPUUECKUI 3apsi, sAepHas MOJENb aTOMa, HYKJIOHHas MOJEIb aTOMHOTO

s1ipa MpH perieHnH GU3NUeCcKux 3aaad

11.3

Pacnio3naBats (usnyeckue siBieHUs (IMPOLECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB  JIEKTPOJMHAMUKM M  KBAaHTOBOM  (DM3UKHU:  DJIEKTpUYecKas
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JACUCTBUS TOKa,
B3aMMOJICHCTBHE  MAarHWTOB, DJJIEKTPOMAarHUTHas  WHAYKOUS, JCHUCTBHUE
MAarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM U JIBIKYIIMWACSA  3aps,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJHBI, NPSIMOJUHEHHOE paclpocTpaHeHHE
CBETa, OTpaXXeHUE, NpesoMIIeHue, MHTepdepeHLus, Tuppakuus 1 Moaspu3anus
CBeTa, Iucrepcus cBera, GporodnekTpudeckuit a¢dekt (hotodaddekr), cBeToBOE
JlaBJICHNE, BOSHUKHOBEHUE JIMHEIUaTOro CleKTpa aroMa BoJI0poia, €CTeCTBEHHAs

H UCKYCCTBCHHAA paIUOAKTUBHOCTDb

11.4

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA B€IICCTBaA (BHGKTpI/I‘ICCKI/Ie, MAar"suTHBIC,
OIITHUYCCKUC, QJICKTPHUYCCKYIO MpoOBOAUMOCTD Pa3InYHbIX cpen) u
OJICKTPOMArHuTHBIC SBJICHUA (HpOHGCCBI), HCIIOJIB3YA (1)1/131/I‘~IGCKI/I€ BCJIMYHUHBI:
SHGKTpI/I‘-IeCKI/Iﬁ 3apsaa, Cujia TOKa, SJICKTPHUYCCKOC HANPAKCHUC, DJIICKTPUUICCKOC
CONMPOTUBJICHHUEC, PA3HOCTb IIOTCHIIUAJIOB, 9I[C, pa60Ta TOKa, WHAYKIHA
MAargsuTHOIrO II0JIsA, CHJIa AMHCpa, culia HopeHua, HUHAYKTHUBHOCTL KaTYyIIKH,
OHEPTUA JJICKTPUUCCKOT0O 1 MAarHuTHOT'O HOJ'I@fI, nepruoa U 4actora KOJIEOAHUH B
Koyie0aTeIbHOM KOHTYpPC, 3apsAd M CHJIa TOKa B IPOHECCE TAaPpMOHUUYCCKHUX
QJICKTPOMAIrHUTHBIX KOJ'IC63HPII>1, (I)OKyCHOC PAaCCTOAHUC W OINTHUYCCKad CHUJIa
JIMH3BI, npu  OIMMCAHWHN  HNPAaBUJIBHO  TPAKTOBATH (I)I/I3I/I‘ICCKI/II>'I CMBICJI
HCIIOJIB3YEMBIX BCJIMYMH, HX 0003HAYEHUS U CANMHUIBI; YKa3bIBaTb (bOpMy.]'II)I,

CBA3LIBAOIINEC JaHHYIO (bHSI/I‘-IGCKy}O BCJIIMYHHY C APYTYMH BECINYNHAMU

115

OnuceiBaTh W3Y4YEHHBIE KBAaHTOBBIC SBJICHUS W NPOLECCHI, HCIOJb3Ys
¢Gu3nuecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JAJUHA BOJIHBI U
4acToTa CBETa, YHEPTUs M MMIYJIbC (POTOHA, MEPUOA MOIypacnaja, dHEPrus
CBSI3M aTOMHBIX $J€p; NMPU OMHCAHMM TPABUIBHO TPAKTOBATHh (U3UUYECKUIN
CMBICJI HCHOJB3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M EAMHHUILbI, YKa3bIBaTh
(GOopMyJibl, CBA3BIBAIOIIME JAHHYI0 (U3UYECKYIO BEJIWYMHY C JApYyTUMHU

BCIIMYHMHAMU, BBIYUCIATH 3HAYCHHUC (bI/I?)I/I‘-IeCKOﬁ BCIIMYHUHBI




11.6

AHanu3upoBath (pU3MYECKHE MPOLECChl U SIBICHUS, UCHONb3Ys (pusmueckue
3aKOHBI ¥ MPUHIMIIBEL: 3aK0H OMa, 3aKOHBI MTOCIIEA0BATEIBHOTO M apalIeIbHOTO
COEIMHEHUS TIPOBOTHHUKOB, 3aK0H J[xoyns — JleHna, 3aKOH 3JIEKTPOMarHUTHON
WHAYKIIH, 3aKOH MPSMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI IPEJOMJICHHUS CBETa, ypaBHEHHE DHHINTEHHA 17151 hoTodddexTa,
3aKOH COXPAaHEHUS SHEPrHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHECHHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHS MAacCOBOTO YHCIA, IMOCTYJAThI
bopa, 3akoH paaMOAaKTHBHOTO paclajga; IpU 3TOM pas3IUdaTh CIOBECHYIO
(bopMynUpPOBKY 3aKOHA, €0 MATEMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPaHHIIBI,

00J1acTH ) MPUMEHUMOCTH

11.7

OHpGZ[GJIHTB HaIlpaBJICHUEC BCKTOPAa MHAYKIIUW MAarHuTHOI'O I10JIA IMIPOBOAHUKA C

TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

11.8

11.9

CTpOI/ITL K OIINCBIBATH I/I306pa)KeHI/Ie, CO31aBacMoOC€ IIJIOCKHMM 3CPKaJIOM, TOHKOH

JIAH30U

BBINONHATE  AKCHEPUMEHTHI 10 HCCIICOBAaHUIO (U3WYCCKUX SBICHUH U
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBCHHBIX W3MEPCHHUH; MPH 3TOM
dbopMynpoBatk TpobieMy (3aady) M THIIOTE3y Y4eOHOro 3KCIEPHUMEHTA,
coOMpaTh yCTaHOBKY W3 MPEIJIOKEHHOTO O00OPYIAOBAaHHUS, MPOBOJUTH OIBIT U

(I)OpMy.TII/IpOBaTB BBIBOJbI

11.10

11.11

OCYH_IGCTBJ'IHTL MpsAMBIC U KOCBCHHBIC U3MCPCHUSA (I)I/I3I/ILIGCKI/IX BCJIIMYHWH; IIPpU
9TOM BBI6I/IpaTI:> ONTHUMAJIBHBIN CITOCOO HU3MCPCHUS U HUCIIOJIB30BATb H3BCCTHBIC

METO/BI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNIN

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH C HUCHOJIB30BAHUEM IPSIMBIX
U3MEpEeHUl; MpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJbTAThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYUH B BHJIE TAOIMIl U TpadUKOB,

ACJIaTh BBIBOJABI IO PE3yJibTaTaM UCCICAOBAHHNA

11.12

CoOmronats mpaBmiia 0€30MACHOTO TPYJa MPU MPOBEJACHUU HCCIICIOBAHUM B
paMKax y4eOHOro IKCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENIbCKON U MPOEKTHOU
NEATETPHOCTH  C  WCIOJIB30BAHHEM  W3MEPHUTCIBHBIX  YCTPOWCTB |

nabopaTopHOro 000pyI0BaHUS

11.13

Pemarp pacuérHble 3a1a4u ¢ SIBHO 3aJJaHHOW (PM3UYECKONW MOJIENbIO, UCIIOIb3Ys
(bu3nyecKre 3aKOHbI U MPUHIUIIBI; HA OCHOBE aHaIN3a yCIOBHS 3a/1a4k BEIOUPATh
(GU3NYeCKyl0 MOJeNb, BBIIENATH (PU3MUECKUE BEIUYUHBI M (OPMYIIBL,
HEOO0XOAUMBIE Uil €€ PEelIeHUs, IPOBOJUTh Pacy€Thl M OLCHUBATH PEATbHOCTD

MOJIYYEHHOT0 3HAUEeHUS (PU3HUECKON BEIUYUHBI

11.14

Pemiate kauecTBeHHBIE 3a/aud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO
LIEMOYKY PACCYXJIEHUN C OMOpOM HAa M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U

(bu3vecKue SIBICHUS

11.15

Hcnonb30Bath mpu penieHuH y4eOHBIX 3a/lad COBpeMEeHHbIe MH(OpMalOHHbIE

TEXHOJIOTMM I IIOUCKA, CTPYKTYPUPOBAHMS, HUHTEPIPETALUUA U IIPEACTABICHUS




y4eOHOW M HAYYHO-TIOMYJISIpHON HWH(OpPMALMHU, TMOJYYEHHOH M3 Pa3IHMYHBIX

HMCTOYHUKOB; KpUTHUECKH aHATM3UPOBAThH MOJTy4yaeMyt0 HH(pOpMaILHio

11.16

OOBSICHATH MPUHIMUIIBI ASUCTBUS MAIIWH, TPHOOPOB U TEXHUYECKHX YCTPOMCTB;

pasiniaTb yCIOBHUA UX 0e30MacHOro NCIOIL30BAHHUA B HOBCG,HHCBHOﬁ KHN3HU

11.17

11.18

[IpuBoauTE MpUMeEpHl BKIAJa POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE

TEXHUKU U TEXHOJIOTUHN

Hcrnosnp30BaTh TEOPETHYESCKUE 3HAHUS MO (DU3UKE B MOBCEAHEBHOM KHU3HH VIS
obecrieyeHrs: 0€30MACHOCTH MpPHU OOpaIleHUH C MPUOOpPaMU U TEXHHUUYECKUMH
YCTPOMCTBAMH, JUIsSI COXPAHEHHS 37I0POBbsI U COOJIIOJICHUSI HOPM SKOJIOTMYECKOTO

MOBE/ICHUS B OKpYXaIolIel cpene

11.19

Pabotrats B rpymiie ¢ BBIITOJIHCHHUEM PA3JIMYHBIX COLUAIBHBIX poneﬁ, IIJIaHUPOBATH
pa60Ty IpyIlinbl, paluOHAJIBHO PACIPECACIISATh 00s13aHHOCTH U IIJIaHUPOBATb
ACATCIIBHOCTD B HECTAHAAPTHBIX CUTYAllUAX, AICKBATHO OLICHUBATD BKJIA/] KaXKI0T'O

13 YYaCTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon
pa3zaena

Koxa
MPOBEPAEMOro
3JIEeMEeHTAa

1.1

1.2

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. HayuHnele MeTOABI MO3HAHMS
OKpY’Karolero Mupa. Poiib s3kcnepuMeHnTa u TEOpUHU B IIpolLiecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3nke

MopenupoBanue GpU3HMUECKUX SABICHUIA U MporieccoB. Hayunsie
runore3bl. dusnueckue 3aKOHBI M TeopuH. ['paHuIBl
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Poib 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHON Hay4yHOU

KapTHHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIOAECH

MEXAHUKA

##HPari#KMHEMATHUKA

2.1.1

2.1.2

MexaHU4ecKoe JIBHKEHHE. OTHOCHUTENIFHOCTh MEXaHHUYECKOT'O

nBuxeHust. Cucrema orcuéra. TpaekTopus

[Tepemernienue, CcKOpocTh (CpemHsss CKOPOCTb, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHHE MaTepUaIbHOM TOUKH, UX MPOEKIIUU Ha
ocH cucTeMbl KoopanHat. CiokeHue nepeMenieHu 1 ClI0KeHne

CKOpOCTEU

2.1

2.1.3

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE IBUKCHHE.
I'paduiku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHHUS, TyTH

" NCPEMCIICHU MaTepHaHLHOﬁ TOYKH OT BPpEMCHU

2.14

2.15

CBoOoaHoe majenue. Y cKkopeHrue cBOOOHOTO MaIeHUS

KpuBonnueliHoe  nBwxkeHHe.  PaBHOMepHOE — JIBHXKEHHE
MaTepuaibHOM TOYKU IO OKPYKHOCTH. YTJOBass CKOPOCTb,
JMHEWHas ckopocTs. [lepnon n yacrora. LleHTpocTpemurensHoe

yCKOpEeHHe

2.1.6

2.1.7

TexHudeckue yCTpOMCTBA: CIIMAOMETDP, ABUKECHHUE CHaApPsIOB,
LIETTHBIE ¥ PEMEHHBIE ITepeadn
[IpakTuueckue paboThl. V3MepeHHe MIHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOIIICHUS MCKAY NYTAMU, HpOﬁI{CHHHMH

TEJIOM 3a IOCJEJI0BaTENIbHbIE PAaBHbIE MPOMEXKYTKH BPEMEHH




2.2

2.3

IIPM PAaBHOYCKOPEHHOM JBMKCHMM C HA4YaJIbHOM CKOPOCTBIO,
paBHOM Hymo. M3ydeHue [BW)KEHHMS LIapuKa B BS3KOHU

KUJIKOCTH.  M3yueHuwe  NBWDKEHHS  Teja, OpOIICHHOTO

TOPU30HTAIIBHO
#i#HParH# IMTHAMUKA
991 [Tpuniun orHocutenbHocTH ['anunes. [1epoiit 3akoH HeroToHA.
o WueprmanbHbie CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akon HproTOHa i1  MaTepHalbHOM TOYKH B
2.2.3 uHeprmaibHoi cucreMe orcu€érta (MCO). Tperwit 3akoH
HeroToHa a5t MarepuanbHbBIX TOYEK
2924 3akoH BcemupHoro TtaroreHusa. Cuna T1spkectd. IlepBas
o KocMu4eckasi ckopocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuia tpenusi. Cyxoe tpenue. Cuia TpeHHS CKOJIBKEHHS U CHIIa
2.2.6 Tpenust nokos. Koaddumment tpenus. Cuna cOnpoTUBICHHS
[IpU ABMKEHUH TEJa B )KUAKOCTH WJIH Ta3e
297 [locTymatensHOoe ¥ BpaliaTeNIbHOE JBIDKEHHE aOCOIIOTHO
o TBEPJOTO TeNa
298 MoOMEHT cuibl OTHOCHUTENBHO OCH BpaieHus. Ilinedo cumbl
o VYcnoBus paBHoBecus TBEpaoro tena B MCO
299 Texauueckune YCTPOMCTBA: MIOIIUITHUKY, JIBUKCHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuyeckue pabGoTbl. M3yueHue nBUKEeHUs Opycka IO
HaKJIOHHOM IUIOCKOCTH TOJ JEMCTBHEM HECKOJbKHUX CHIIL
2210 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B
o nehopMupyeMol MPYKMHE U PE3UHOBOM 00pasIle, OT BEIIMUNHBI
ux aedopmanuu. Mecnenoanue ycioBuil paBHOBECHs TBEPIOTO
TeJa, UMEIOLIEr0 OCh BpallleHus
##Par###3AKOHBI COXPAHEHIN S B MEXAHUKE
231 Nmnynbe MarepuaabHOM TOYKHM, CHCTEMBl MaTepUabHBIX
o Touek. IMIynbc CUIIbI U H3MEHEHHE UMITYyJIbca Teja
2.3.2 3akoH coxpaneHus umiynbca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 PaGora cubl
234 MOIIHOCTE CHIIBI
235 Kunernueckass sHeprusi MarepuagpHOM TOYKH. Teopema o

KUHETHYECKOM OHEpPIrUun




[TorenmmaneHass sHeprus. lloTeHuManbHas SHEPrUs YHIPYro

2.3.6 nepopMupoBaHHON NpyXHUHBI. [loTeHIManbHAs >HEPrus Tena
BOJIM3M OBEPXHOCTH 3eMJIn
[loreHnuanpHble W HENOTEHIMAJIbHbIE CHIIBL. CBs3b pabOTHI
2.3.7 HETMOTEHIMATIBHBIX CHJI ¢ H3MEHEHUEM MEXaHWYECKOH SHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEpruu
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCcTpOWCTBA: IBHKEHHE PaKeT, BOAOMET, KOIEp,
- NPY>KUHHBIA THCTOJIET
[Ipaktrueckue padboThl. M3ydeHue CBSI3M CKOPOCTEH Tel MpHU
2.3.10 Heynpyrom ynape. MccrienmoBanue cBsi3u paOOThI CHIIBI C

H3MEHEHHEM MEXaHMYeCKOM OHEpPIruu T€jia

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPUM
OCHOBHBIEC TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKOH TEOPHH.
3.1.1 Bbpoynosckoe nsuxenue. Juddysus. Xapakrep OBUKEHHUS U
B3aMMOJICHCTBHS YaCTHI] BEUIECTBA
Monenu CTpOEHUS Ta30B, JXKUIKOCTEH W TBEPIABIX TEl U
312 00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIeNIen
Macca wmonekyn. KommuectBo BemiectBa. [locTosiHHas
313 ABorazpo
TenmoBoe paBHOBecue. TemnepaTtypa u e€ nusmepenue. Illkana
314 temnepatryp Llenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
3.1 3L KHHETHYECKOW TEOPHH UICATBHOTO ra3a
AOcoiioTHasi TeMmreparypa Kak Mepa CpeaHell KHHETHYECKOM
3.1.6 SHEPTUU TEIUIOBOTO ABMKEHUS YacTull ra3a. [llkana remneparyp
KenbBuna
3.1.7 VYpasaenue Knaneiipona — Menaeneesa. 3akoH JlanpToHa
l'a3oBeie 3akoHbl. M3ompoueccsl B HAEaIbHOM Ta3e ¢
3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa,
nzobapa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp
[IpakTuueckue paboThl. MI3MepeHne Macchl BO3yxa B KJIIACCHOM
3.1.10 komHate. MccnemnoBanne 3aBUCUMOCTH MEXIY IapamMeTpamu
COCTOSIHUS Pa3peKEHHOI0 Trasa
3.2 OCHOBbI TEPMOJAMHAMUKHU




3.2.1

TepmoguHamuyeckass  cucrema.  BHYTpeHHsAsST — »HEprus

TEPMOAMHAMHYECKON CHCTEMBI U CITOCOOBI €€ H3MEHEHUS

3.2.2

KomnyectBo Temnotel u  paboTta. BuyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

3.2.3

3.2.4

3.25

Bunel  Tenmomepepgau:  TEIUIONPOBOAHOCTb,  KOHBEKLMS,
n3nydenue. Temno€MKocTh Tena. YAenbHas TEIIOEMKOCTh

BelecTBa. Pacuér konmyecTBa TEIIOTHI MIPU TEILIONIEpeIaye

IIepBblil 3aKk0H TepMOAMHAMUKH. [[puMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKHU K U30IIPOLIECCaM. I'paduueckas

UMHTEepHpeTanus padoThl ra3a

TernnoBble MamuHbL. [IpuHLIKIB JEHCTBUS TEIUIOBBIX MAIIWH.
[IpeobpazoBanus SHEpPruu B TEIJIOBBLIX MallHax.
Koaddunment nonesnoro nericteus (manee — KIIJ[) TermmoBoi

MamuHbl. [Hukin Kapuo u ero KIT{

3.2.6

Bropoii 3akoH TepMonuHamMuk. HeoOpaTUMOCTh MPOIECCOB B
npupojsie. TeruioBble ABUTATENH. DKOJIOTHYECKUE MPOOIEMBI

TCINIOOHCPICTUKHU

3.2.7

3.2.8

TexHuueckue yCTpOﬁCTBaZ ABUTI'aTCJIb BHYTPCHHEI'O CrOpaHUsd,

OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD

[IpakTuueckue padbotsl. 3MepeHue yaenbHOM TemI0EMKOCTH

3.3

##Par###AI'PET'ATHBIE COCTOSHU A BEHIECBA. ®A30BBIE ITEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAIUA. I/IcnapeHHe N KHIICHHUC.

3.3.1 VY nenbHast TETIoTa napooOpa3oBaHusI. 3aBUCHMOCTh
TeMIIepaTypbl KUIICHUS OT JaBJICHUS
332 AGcomtoTHasT W OTHOCHUTENbHAs  BIQXKHOCTh  BO3JyXa.
o Hacsiennsiit nap
TBépnoe Teno. Kpucrammmyeckue u amop¢Hble Tena.
3.3.3 AHuzoTponus CBOMCTB KpucTaioB. JKuikue KpHCTaIbL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenue u KpuctayM3anus. Y aeabHas TeMoTa IUIaBIeHHUS.
o CyOmmmartust
3.35 YpaBHeHME TEIIOBOTO OaaHca
TexHuueckue  yCTpOMCTBA: THUTPOMETP M TIICUXPOMETP,
3.3.6 KaJOpUMETP,  TEXHOJOTMU  TIOJIyYeHHs]  COBPEMEHHBIX
MaTEepHaJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHU
3.3.7 [IpakTuueckue padboTsl. i3MepeHue BIaXHOCTH BO3AyXa

OJIEKTPOAMHAMUKA




4.1

4.2

###HPari#OJIEKTPOCTATHUKA

OnekTpu3anusi  Tel.  OJJekTpuueckuid 3apsia.  [[Ba  Buma

Ll ANIEKTPUIECKHUX 3aPST0B
4.1.2 [TpoBOTHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akon Kymona
DnexTpuueckoe nose. Hanpssk€HHOCTD 3IEKTPUUECKOTO MOJIS.
4.1.5 [TpuHIMD CYIIEPIIO3UIINH. JInann HaIpPsHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cun snexrpoctatuueckoro nous. [loreniuan. Paznoctsb
o MMOTCHIIUAJIOB
417 [TpOBOAHUKN ¥ TUAJICKTPUKUA B TIOCTOSIHHOM JJIEKTPHUYESCKOM
o nosie. JlusnekTpuyeckasi IpOHUIIAeMOCTh
118 OnektpoémkocTh. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsKeHHOT0 KOHAeHCaTopa
TexHuyeckue  yCTpOWCTBA:  DIEKTPOCKOI,  BJIEKTPOMETP,
4.1.9 AJIEKTPOCTaTUUECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP
[Ipaktuueckne  pabGotel.  M3mepeHuwe  3IEKTPOEMKOCTHU
4.1.10
KOHJIEHCATOpa

HHPar###IIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKH B PA3JIMYHBIX

CPEAAX
421 VYCIoBHsI CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
o Wcrounuku Toka. Cuna toka. [locTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
123 DJNEeKTpUYECKOe COMPOTUBICHHUE. Y JIeIbHOE CONPOTUBICHHE
o BEIIECTBA
194 [TocnenoBarenpHOE, TapalieIbHOE, CMEIIAaHHOE COCIUHEHHE
o IIPOBOJTHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MoOIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBwkymas cwia (manee — 3JIC) u BHyTpeHHee
4.2.7 COIIPOTHBIIEHUE HMCTOYHUKA TOKa. 3akoH OMa i MOJHOU
(3aMKHYTOI) 25ekTprueckoi ermu. KopoTkoe 3aMbIkanme
DJEeKTpOHHAS TIPOBOJMMOCTD TBEPIBIX METAILIOB. 3aBUCUMOCTh
4.2.8 CONPOTHUBIICHUS METaJIOB oT TEMIIEPATYPHI.

CBepXIpoOBOIUMOCTH




429 DJIEKTpUYECKUH TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX
IIy4KOB

[MonynpoBonuuku. CoOCTBEHHAss M TIPUMECHAsI POBOUMOCTD
4.2.10 MTOJTYITPOBOJTHUKOB. CgoiicTBa p-n nepexoa.

[TomympoBOTHUKOBBIE TPUOOPEI

4211 DJCKTPUUSCKUH TOK B JJICKTPOJIMTAX. DJICKTPOIHTHYCCKAS
JTUCCOIMAIus. DIEKTPOIIN3

Onektpuueckuii  Tok B ra3zax. (CaMoOCTOSTENbHBIM U
4212 HECaMOCTOSITEIbHBIN pasps. Paznuunbie THIIBI

CaMOCTOATENILHOrO pa3psana. Monunus. [lnazma

TexHuueckue yCTpOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAaT,
UCTOYHMKM  TOKa,  DJEKTpPOHArpeBaTelibHble  MPHOOPHI,
4.2.13 AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIIPOTUBIICHMUSI,
BaKyyMHBIH  JMOZA,  TEPMHUCTOPHI UM  (POTOPE3UCTOPHI,

HOJIprOBOI[HI/IKOBI)If/'I JU0a, raJlbBaHHUKa

[IpakTudeckune paboThl. M3ydeHHWE CMENIaHHOTO COCJIMHCHUS
PE3UCTOPOB.

4.2.14
W3mepenne OJIC wucTOuHMKAa TOKAa U €ro BHYTPEHHEIO

COIIPOTUBJICHHA. HaGJ’IIO,Z[eHI/Ie QJICKTPOJIN3a

11 KITACC

Kon

pasiena Konnposepsiemoro IIpoBepsiemble 3j1eMeHTHI COIePKAHUS

JJ1eMEeHTa
4 SJIEKTPOAMHAMUKA

###PartH#MATHUTHOE [1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIA

4.3.1 [TocTostHHBIE MarHUTHL. B3anMo1eicTBHE NOCTOSSHHBIX MAarHUTOB

MaruutHoe mone. Bexkrop marHuTHOM HUHAYKUMH. [IpuHIMD
4.3.2 cynepno3uiuu. Jlunum maruutHo uHIykuu. KaptuHa nuHuit

Mar"HuTHOM WHAYKIOHHU ITOJIL MOCTOAHHBIX MAarHUTOB
4.3

MarauTtHoe II0Jie IMPpOBOAHUKA C TOKOM. KapTI/IHa JIMHUI TI0JISA
JJIMHHOI'O M[OpsAMOro HIpOBOAHHMKA KW 3aMKHYTOI'O KOJBIEBOI'O
4.3.3
IMPpOBOAHUKA, KaTyHIKH C TOKOM. OngIT 3pCTeI[a.

B3anMozeiicTBre MPOBOTHUKOB C TOKOM

4.3.4 Cwita Amriepa, €€ MOJIyJTb ¥ HalpaBJICHHUE




Cuna JlopeHua, €€ Moaydb U HampaBieHue. JIBUKeHHE

4.3.5 3apsHKEHHON YacTHUIIBI B OJTHOPOJHOM MAarHMTHOM mose. Pabora
cunel JlopeHia
4.3.6 SIByieHUE AIEKTPOMArHUTHON MHIYKIIUHU
4.3.7 [ToTok BeKTOpa MArHUTHON MHIAYKLIHUHU
4.3.8 O/J1C nnaykuuu. 3aKoH 3J1eKTpOMariuTHol nHaykuu dapanest
Buxpeoe anexrpuueckoe noje. 31C UHIYKIIMN B IPOBOJHUKE,
439 JBUKYIIEMCS IIOCTYIATEIbHO B OJIHOPOJAHOM MarHUTHOM I10JIe
4.3.10 [TpaBumo Jlenma
4.3.11 NunyktuBHOCTD. SIBNeHue caMonHaykiuu. J1C caMOMHAYKIUH
4.3.12 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
Texanueckue YCTpPOMCTBA: IIOCTOSTHHBIE MAarHWTHI,
4.3.14 AIIEKTPOMATHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIH 3JI€MEHTAPHBIX
YaCTHII, MHIAYKIIMOHHAS I1eYb
[TpakTdeckue padboThl. M3ydeHHEe MAarHUTHOTO TIOJIS KATYIIKH C
TokoM. VccnemoBaHue [EHCTBUS TMOCTOSHHOTO MarHuTa Ha
4315 pamMKy ¢ TokoMm. MccienoBaHue sBIEHHS SIEKTPOMATHHTHOM
WHIYKIAH
3) KOJIEBAHU A 1 BOJIHBI
#H#PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHast cucTema. CBobOo1HBIE Kosie0aHusl.
511 I'apmonnueckue konebanus. llepuoxa, uvactora, aMIUIUTyAa U
¢aza xonedaHuit
5.1.2 [IpyXuHHBIA MassTHUK. MaTeMaTH4eCKUil MaATHUK
VYpaBHeHHEe TapMOHHUYECKHX KojeOanuii. KunemaTtudeckoe u
>13 JTUHAMHYECKOE OMHCaHUE KOJIeOaTeNbHOTO IBIKEHUS
51 [IpeBparieHue SHEPruy Npy TApMOHHUECKUX Konebanusx. CBs3b
. 5.1.4 aMIUIMTY/Ibl KOJIeOaHWH HMCXOJHON BEJIUYMHBI C aMILTUTYJaMHU
KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUs
Konebarenbupiit  koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE
KoJeOaHusT B HJICATBHOM KOJIeOATeTbHOM KOHTYpe. AHAJIOTHS
> MEXTY MEXaHMYEeCKHUMH M AJIEKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna ToMmcona
£ 16 3aKOH COXpaHEHHsI HSHEPTrUU B HJCATHHOM KoJIeOaTelTbHOM

KOHTYpE




5.2

BrinyxieHHbIE MEXaHUYECKHE KOJIEOAaHU. Pe3onanc.

5.1.7 Pe3onancHass KpuBasi. DBbIHYyXICHHBIE DJIEKTPOMAarHUTHBIC
Kosie0aHusl.
5.1.8 [lepemennbIil TOK. CHHYCOUIabHBII IEPEMEHHBIN TOK.
MOIHOCTh MEPEMEHHOr0 TOKa. AMIUTUTYTHOE U JEHCTBYIOIIEE
519 3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS
Tpanchopmarop. IlpousBoacTBo, mepenaua u morpediieHUE
AIIEKTPUYECKOM  SHEpPruu.  ODKOJIOTMYECKUE  PUCKH  TIpU
>1.10 IIPOU3BOJICTBE 3JIEKTPUYECKOMN SHEPIUH. Kynerypa
UCIIOJIB30BaHUs DJIEKTPO3HEPIUU B IIOBCEHEBHOM KU3HU
TexHUUYECKHE YCTPOUCTBA: ceiicMorpad), SMEKTPUIECKHA 3BOHOK,
>111 JIMHUU 3JIEKTpoIiepesad
[Tpaktueckue pabothl. MccnenoBaHue 3aBHCHUMOCTH TMEpHOIA
£ 110 MaJbIX KojeOaHul rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue MNEPEMCHHOI'O TOKa B HICIIK U3 ITOCJICA0BATCILHO

COCTMHEHHBIX KOHJEHCATOPA, KaTYIIKN U PE3UCTOPA

#HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, YCJIOBUA PACIPOCTPAHCHUS. Hepnoz[.

5.2.1 CKopocTh pachpoCcTpaHeHUs M JJIMHA BOJIHBL. llomepeunsie u
MIPOJIOJIbHBIC BOJIHBI
522 ###Par#t# Unrepdepennius u nudpakuns MEXaHUYECKUX BOITH
3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHa. TemOp
523
3ByKa
DNeKTpOMAarHUTHBIE BOJTHEI. YcnoBus M3ITydeHUS
524 AIIEKTPOMArHUTHBIX BOJH. B3aumHuas opueHtanus Bektopos E, B
U U B DJICKTPOMArHUTHON BOJIHE B BAKyyMe
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHHE,
5.2.5 nonspu3anusi, audpaxmus, uHTepdepeHuus.  CKOpOCTh
AJIEKTPOMATrHUTHBIX BOJTH
[xana AIIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
>2.6 AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMITBI  PaTUOCBSI3M W TEJICBUJICHUSA. Pamuoiokarus.
ST DNEeKTPOMarHUTHOE 3arPsS3HEHNUE OKPYKAIOIIEH CPeIbI
TexHUYeCKHE  YCTPOMCTBA:  MY3BIKadbHbIE  WHCTPYMEHTHI,
5.2.8 YIBTPa3BYKOBas JMATHOCTUKA B TEXHUKE W MEIUIIMHE, pajaap,

panuonpuEéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus

5.3

###HPariH#HOII TUKA




5.3.1

[IpsiMmonuHEeTHOE paclIpOCTpaHEHUE CBETA B OJTHOPOJHOM Cpeie.

JIyud cBera

5.3.2

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeta. I[locrpoeHue

M300payKeHHH B IIOCKOM 3epKaie

5.3.3

[Ipenomiienne cBeTa. 3aKOHBI IPEIIOMIICHUS] CBETa. AOCOJIOTHBIN

IMOKa3aTejib IMPECIOMIICHUA

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

ITonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbld yrojd MOJHOTO

BHYTPEHHETO OTPAXKEHUS
Hucnepcus ceeta. CrioxxHbIi coctaB 6emoro cera. L[ser

CoOuparomiue ¥ pacceMBaroliMe JIMH3Bl. TOHKas JIMH3A.
®DoKyCHOE PpACCTOSIHHE W ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoeHre M300paKeHWI B COOHMPAIONINX W PACCEUBAIOIINX
nuH3ax. Dopmyrna TOHKOH JIMH3bI. YBEIMYCHHE, [aBACMOC

JIMH30M1
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH

Wntepdepenus cBera. KorepeHTHble HCTOYHHUKH. Y CIOBHS
Ha0JII0IeHUs MaKCUMYyMOB " MHUHUMYMOB B
UHTEp(PEpPEeHIIMOHHON  KapTUHE  OT  JABYX  CHUH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpakuust  cBera. [JudpaknmoHHas pemeérka. YcioBue
HaOJIrOfeHUsT  TIJIaBHBIX ~ MAakCUMyMOB  IpU  HaJCHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha JUPPAKIIUOHHYIO PEHIETKY
ITonsipusanus ceera

TexHuvyeckue  yCTpoOWCTBa: O4YKH, Jyma, ¢oToammapar,
IIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKON, BOJIOKOHHAas
onTHKa, TUPPaKIUOHHAS PEIIETKA, MOISPOU]

[TpakTueckue paboTsl. M3mMepeHnne mokaszaTelss MpeaoMIICHUS.

HccnenoBanue CBONCTB M300pakeHuii B nuH3ax. HabmioneHue

JUCIICPCHUHU CBCTA

BJIEMEHTGHI CTIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/ILIBI MMPUMCHUMOCTHU KJIaCCUYECKON MEXaHUKHU. HOCTy.]'IaTLI

6.1 TEOPUH OTHOCHUTEIIBHOCTH: WHBAPHAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUII OTHOCUTEILHOCTH DWHIITeIHA
OTHOCUTETHHOCTh OJHOBPEMEHHOCTH. 3aMe/JIieHne BpEeMEHH U

6.2 COKpAIIICHUE JITHHBI

6.3 DHEprusi U UMITYJIbC CBOOOHOM YaCTHUITbI




CBs3b Macchl C dHEPrueid WU MMIYJILCOM CBOOOTHON YaCTHIIBI.

0.4 DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#i#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
®otonbl. ®opmyna Ilnanka cBs3u sHeprum (PoToHA C €ro
rid YaCTOTOW. DHEPTHs U UMITYJIEC (OTOHA
OtkpeiTie u uccienoBanue Qoroddpdexra. Ombiter AT
iz CroneroBa. 3akonbl (hoTodPdexra
7.1 VYpasuenue DitHmreitHa s potorddexra. «KpacHas rpanuia»
713 doTorddexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIeOeneBa
7.15 XUMHYECKOE JICMCTBHUE CBETA
Texnuueckue  ycTpoiictBa:  (QOTOdIEMEHT,  (POTOAATUHK,
716 COJTHeuHas Garapes, CBETOMO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnsiTel Pe3epdopaa o
r2d HCCJIE0BAHUIO CTPOEHHUs aroMa. [1naneTapnast moziens atoma
[Tocrynatel bopa. M3nydenwe u mnorjoimieHue (GOTOHOB IpHU
71.2.2 MEepexoJe aToMa C OJAHOTO YPOBHSI SHEPrMU Ha JApyrou. Buubl
crekTpoB. CeKTp YpOBHEH 3HEPruu aTomMa BOJ0poJia
BomHoBele  cBoictBa  uvactuu.  BomHel  ge  bpoins.
2 7.2.3 KopnyckynspHo-BosiHOBOU jayanusm. Judpaxiius 3IeKTPOHOB
Ha KpucTajax
CrnoHTaHHOE€ ¥ BBIHY)XJIEHHOE MW3JIyd€HUE. YCTpPOMCTBO U
124 IPUHIUI pabOTHI JIazepa
TexHuueckue YCTPOMCTBA: CIIEKTPAaJIbHBII aHanus3
725 (CTIEKTPOCKOI), Ta3ep, KBAHTOBHIH KOMITLIOTED
7.2.6 [Ipaktuueckue pabotsl. HabmoaeHne IMHEHYaTOro CrieKTpa
ATOMHOE A41PO
7.3.1 MeToapl HAOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHUII
OtkpeiTie  paauoaktuBHOCTH. OmbiTel  Pesepdopna mo
ONpPENICTICHUIO COCTaBa PaJUOAKTUBHOrO u3NydeHus. CBOMCTBa
7.3 732 anb(da-, 6era-, ramma-u3nydeHus. BrusHue pagroakTUBHOCTH Ha
KUBBIC OpPTaHNU3MBbI
OTtkpeiTHe NpoTOHAa U HelTpona. Hykmonnas Mmonens sjpa
7.3.3 ['eiizenbepra — MBanenko. 3apsan sapa. MaccoBoe 4ucio sijpa.

N30TOomEI




Anbda-pacniaz. DIEKTpPOHHBIM W TO3UTPOHHBIA OeTa-pacmaj.

734 [Mamma-uznyyenue. 3aKOH paIiOAaKTUBHOTO pacrajia
DHeprus CBsI3U HYKIIOHOB B sifipe. SlnepHbie cuibl. J{edekt macch
7.3.5
anpa
7.3.6 S nepHbie peakuuu. JleneHue u CUHTES AP
Snepusiii  peaktop. TepmosnepHsiit cunrte3. [Ipobiembr u
7.3.7 MEPCHEKTUBBI SIACPHOM SHEPreTUKU. DKOJIOTMYECKUE aCIEKThI
SIEPHOU SHEPTEeTUKHU
DneMeHTapHbIe YaCTHULBI. OTtkpbiTHE IIO3UTPOHA.
738 dyHAaMEHTAJIbHBIC B3AUMOACHCTBUS
TexHuyeckue ycTpoilcTBa: JO3UMETp, Kamepa BuibcoHa,
739 SJIEPHBIN peakTop, aToMHast 0oM0Oa
[IpakTnueckue pabotel. VccnenoBanue TpekoB wactull (IO
7.3.10
roToBbIM (hoTOrpadusim)
OJIEMEHTbBI ACTPOOU3NKIN
Bun 3Bé3mHOro Heba. Co3Be3nus, sipkue 3BE3NBI, TUTAHETHI, UX
8.1 BUJIUMOE JBUKEHUE
Conneynas cucreMa. [lnmanersl 3emHON rpynmnsl. [lnaneTsi-
8.2 TUTAHTBl U MX CIIYTHUKH, KapJIMKOBBIC TUIAHETHI. Mabie Tena
ConHeyHoM cucTeMbl
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Hctounuk sHeprun ConHLA U 3BE3]T
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
pamuyc, — TemmepaTrypa, WX  B3aUMOCBs3b.  Jluarpamma
8.5 «CTIEKTpaJIbHBIA ~ KJIACC — CBETUMOCTb». 3BE3/bI  IJIABHOU
MOCTIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY IS
3BE3]1 TJIaBHOM MOCIIEA0BATEILHOCTH
###Par###BuyTpennee  crpoeHne  3BE3A.  CoBpeMEHHBIE
8.6 MIPEJCTABICHHUS O MPOUCXOXKACHUHU U 3BooIMK ColHIA U 3BE3.
Dranbl )KU3HH 3BE3]T
Mneunstii IIyte — nHama ['anaktmka. CrmpanbpHas CTpyKTypa
lNanakTuku, pacnpenenenue 3B€31, raza u neuid. [lonoxenue u
8.7 newkenne Connma B [amaktuke. Ilmockas m cdepudeckas
nojacuctemsl ["anakTuku
8.8 Tunel ranaktuk. Pagvoranaktuku u kBazapbl. YEpHBIE OBIPBI B

AApax raJlakKTHUK




8.9

U3Iy4CHUE

8.10

Bcenennas.  Pacmupenue

MacmrabHasi ~ CTpyKTypa

TEMATHYECKOE INTAHUPOBAHUE

11O ®U3UKE

Bcenennoil.  3akon  XaO0Oma.
Pa3z6eranue ramaktuk. Bo3pact u pagmyc Bcenennoil, Teopus

Bosnbiioro B3peiBa. Moaens «ropsiueit Becenennoi». PenukToBoe

Bcenennoii. MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHH

JIJISI 10 KJIACCA COCTABJIEHO C YYETOM PABOYENM ITPOI'PAMMbI BOCIIMTAHUSA U C

YYETOM

KOJIMYECTBA YACOB, OTBOJIMMbIX HA OCBOEHHUE KAKJIOM TEMBI.

Ne Tema ypoka Konuuect | DnekrpoHHble UPPOBLIE
BO 4acOB | oOpa3oBaTeIbHbIE PECypChl
DuU3UKa ¥ MeTO/IbI HAYYHOT'0 MO3HAHUS 1 yac Bu6miorexa [IOK
https://m.edsoo.ru/ff0c32e2
1. Yro n3yuaer pusuka. Pusnueckue spinenus. Habmonenus | 1 bubnunoreka [JOK
Y OTIBITHI. https://m.edsoo.ru/ff0c33e6
Mexanuka 26 4acoB | 5 6moTeka LIOK
https://m.edsoo.ru/ff0c3508
2. Mexanunueckoe aBmxeHnd. CHUcTEMa OTCUETA. 1 bubnnoreka IIOK
https://m.edso0.ru/ff0c3620
3. PaBaomepHoe nBukenue ten. CKopocTs. Y paBHEHUE 1
PaBHOMEPHOTO bubnnorexa [IOK
https://m.edsoo.ru/ff0c372e
nBkenns. Pemenune 3amay.
4. I'paduxu npssMoIMHENRHOTO PAaBHOMEPHOTO IBUKEHHUS. 1 bubmuoreka [JOK
Pemenue 3agauy. https://m.edsoo.ru/ff0c39cc
5. CKopocThb ITpy HEPaBHOMEPHOM JBMKEHUHU. MIHOBEHHAs 1 bubnmnorexka HOK
cKkopocTh. CII0KEHHE CKOPOCTEH. https://m.edsoo.ru/ff0c3ada
6. [TpsimonMHENHOE PaBHOYCKOPEHHOE ABUKECHHUE. 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0c3be8
7. PaBHOMEpHOE ABMXKEHUE TOUKH MO OKPYKHOCTH. 1
Jlabo aT(I)) Haﬂﬂ abora Nel “U3 eHI/IGIB) yBI/I)KeHI/IH TeJa 1o bubmorexa TIOK
patop N p B i g https://m.edsoo.ru/ff0c3be8
OKPY>KHOCTH
8. Kunemartunka aGcomoTHO TBEPAOTO TeEA. 1 BuGnnorexa LIOK
https://m.edsoo.ru/ff0c3be8
9. Pemenue 3amau nmo teme «KunemaTtukay. 1 but6mmoreka [IOK

https://m.edsoo.ru/ff0c3d00
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10. | Konrponabnas padora Nel «KunemaTtukay. 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0c3el8
11. | OcHoBHoOe yTBepkaeHue mexanuku. Cuna. Macca. 1 bu6muoreka [JOK
Eanuuna maccel. https://m.edsoo.ru/ffOc3f76
12. | IlepBsiii 3akoH HproToHA. 1 bubnnoreka HOK
https://m.edsoo.ru/ff0c41a6
13. Bropoii 3axkon HetoTona. Tperwnii 3akon HeroToHa. 1 Bu6moreka [[OK
https://m.edsoo.ru/ff0c43d6
14. | IlpuHuun otHocuTenbHOCTH [ anuiies. 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c4502
15. Cwta TSDKECTH U CUjla BCEMUPHOTO TSATOTEHUS. 1
bu6nuoreka [IOK
JIabopatopHas padota Ned “M3yueHue ABUKEHUS Telna, https://m.edsoo.ru/ff0c461a
OpOIIEHHOTO TOPU3OHTAIBHO”
16 Bec. HeBecomocTsb. 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c
17 Hedopmaruu u cuiibl ynpyrocti. 3akoH I'yka. 1
JlaGopaTopHas pabora Ne2 “H3MepeHune KECTKOCTH
NpY>KUHBI
18. | Cunel Tpenus. JlaboparopHas padora Ne3 «l3mepenue 1 bubnuoreka [JOK
KO3 puImeHTa TPEHHS CKOJIBKCHHS https://m.edsoo.ru/ff0c4b74
19. | Ummynbc. 3aKoH COXpaHEHHS HMITYJIbCA. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2
20 Pemenue 3anau Ha 3aKOH COXpaHEHMS UMITYJIbCA. 1
21 Mexanuueckas pab0oTa U MOIIHOCTb CHJIBI. 1
22 Oueprus. Kunernueckas sHeprust 1
23 Pabota cuibl TsxecTu u yrpyroctu. KoncepBaTuBHbIe 1 bubmuotexa [JOK
CUJIBL. https://m.edsoo.ru/ffOc4fde
24 [ToTenumaneHas 3Heprust. 3aKOH COXpaHEHMs DHEPTUU B 1 bubnuoreka [JOK
MEXaHHKE. https://m.edsoo.ru/ffOc511e
25 JlaboparopHas pabota NeS. «M3yuenue 3akoHa coxpanenus | 1
MEXaHUYECKON SHEPTUN».
26 KonTtponbHas padora Ne2. «/lunamuka. 3akOHBI 1
COXpPaHEHHsI B MEXaHUKE»
27 PaBuoBecue Ten. JlabopaTopnast pabota Ne6 “Uzyduenue 1 bubnuoteka [JOK
paBHOBECHS Teja MO/ IEMCTBUEM HECKOJIBKUX CHJL.” https://m.edsoo.ru/ff0c570e
MouJiexkyasipuas pusznka 18 yacoB

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952
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28 OcnoBnble nosioxkennss MKT. 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
29 Bbpoynosckoe nBuxenue. Cuiibl B3aUMOJEHCTBUS MOJIeKyl. | 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c5c36
30 OcnoBHoe ypaBHeHue MKT 1 bubnmnoreka HOK
https://m.edsoo.ru/ffOc5efc
31 TemnepaTypa. DHeprus TEMJI0BOIO JBUKEHUS MOJIEKYI. 1 bubnnoreka HOK
https://m.edso0.ru/ff0c6230
32 VYpaBHEHHE COCTOSHUS UIEATBLHOIO ra3a 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c600a
33 I"a3oBBIC 3aKOHBI 1
34 JlaboparopHas pabota Ne7 «DkcriepuMeHTaTbHAS 1
npoBepka 3akoHa I'eit-JIroccaka»
35 KonTpomabnas padora Ne3 «OcnoBsl MKT» 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c6938
36 Haceimennsriii nap. JlaBieHne HaCBIIICHHOTO Tapa. 1 bubnmnoreka HOK
https://m.edsoo.ru/ff0c6a50
37 BnaxnocTs Bo3gyxa 1 bubnmnorexka HOK
https://m.edso0.ru/ff0c63b6
38 BuyTpenHss sHeprus. 1 BuGmnorexa [TOK
https://m.edsoo.ru/ff0c64d8
39 Pabota B TepMouHaMuUKe. 1 bubnnoreka IIOK
https://m.edsoo.ru/ffoc65f0
40 KonnuecTBo TemoTe. YpaBHEHHE TEIIJIOBOTO OalaHca. 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c6708
41 Pemienue 3a1a4 Ha ypaBHEHUE TEIUIOBOro OanaHca 1 bubnmnorexka HOK
https://m.edso0.ru/ff0c6820
42 [lepBrIii 3aK0H TepMoAMHAMUKHU. BTOpoii 3akoH 1 bubmuoreka [JOK
TEPMOJUHAMHUKHU https://m.edsoo.ru/ffOc6bcc
43 [Mpunnun nevicteust u KI1J] TemioBbix nBurarenei. 1 bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6bcc
44 Pemenue 3agau no reme «OCHOBBI TEPMOIUHAMUKI) 1 bubmmoteka [IOK
https://m.edsoo.ru/ffOc6ce4
45 KontponbHast padora Ne 4 mo reme «OCHOBBI 1 bu6muoreka [JOK
TEPMOJIUHAMUKH» https://m.edsoo.ru/ff0c6df2
OCHOBBI JIEKTPOAMHAMHKA 23 yaca Bu6miorexa [IOK
https://m.edsoo.ru/ffoc6f00
46 3apsin. 3aK0H COXpaHEHUs 3apsa. 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0c7018
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47 3axoH Kynona. 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0c7126
48 Onektpruueckoe nose. HanpsxeHHOCTh 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0
49 [Toste Toueunoro 3apsiaa, chepsl. [punnun cynepnozumuu. | 1
50 [loTenunanpHas 3Heprus 3apsxeHHoro tena B O 1
51 [Morennuan. Pa3HOoCTh HOTEHIIMAIOB. 1
52 CBs13b MEX Ty HAIPSHDKCHHOCTHIO M Pa3HOCTHIO 1 bubnmoreka [JOK
NOTEHLMAJIOB. DKBUIIOTEHIIUAIbHbBIE IOBEPXHOCTH https://m.edsoo.ru/ff0c74f0
53 Pemenue 3amgau no reme «lloTeHnuanbHas sHEpTUs. 1 bubnuorexa [JOK
Pa3HocTh MOTEHIMATIOBY» https://m.edso0.ru/ff0c7838
54 OnektpoeMkocTb. Konnencarop. 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0
55 DHeprus 3apsyKeHHOr0 KOHJIEHCAaTopa 1 bubnuorexa [HOK
https://m.edsoo.ru/ff0c8c56
56 Dnektpuueckuii Tok. Cuia Toka 1 bubnmnoreka HOK
https://m.edsoo.ru/ff0c88be
o7 3akon OMa ass yyacTka 1enu. ConpoTuBieHUE 1
58 Onexrpudeckue nenu. [locnenoBarensHoe U napauienpaoe | 1
COEMHEHHUE MPOBOTHUKOB.
59 JlaboparopHuas pabota Ne 8 “ITocnenoBarenbHoe U 1 bubnmnoreka HOK
napajuieJIbHOE COSJUHEHNE TPOBOIHUKOB” https://m.edsoo.ru/ff0c84ae
60 PaboTa 1 MOIIIHOCTH TOCTOSTHHOT'O TOKA. 1 bubmmoteka [IOK
https://m.edsoo.ru/ff0c82ba
61 SAC. 1 bubmmoreka [IOK
3axon OMa JUTst TOJTHOI eI, https://m.edsoo.ru/ff0c84ae
62 JlaGopartophas pabota Ne9. «M3mepenue D/IC u 1 bubnmnorexka HOK
BHYTPEHHETO CONPOTUBIICHNS HCTOYHUKA TOKA». https://m.edsoo.ru/ff0c86fc
63 KonTtponbHast pabota Ne 5. «3akoHbI TOCTOSIHHOTO TOKa». | 1 bubnmnorexka HOK
https://m.edsoo.ru/ffOc8a8a
64 DneKTpuyecKasi IpOBOJUMOCTh Pa3JIMUHBIX BEIIECTB. 1 bubmuotexa [JOK
[IpoBoaMMOCTH METAIIOB. https://m.edsoo.ru/ff0c8f6c
65 3aBUCHMOCTh COMPOTUBIICHUS MPOBOIHUKA OT 1
TEMIEPATYPHI.
66 Tok B mOIynpoBOTHUKAX. DIEKTPUIECKUH TOK B Bakyyme. | 1
DIIeKTPOHHO-JTy4eBast TpyOKa.
67 DNEKTPUUECKH TOK B )KUIKOCTSIX. 3aKOH AJIEKTPOIIN3A. 1
68 DNIeKTpUUYECKHil TOK B Tazax. HecamocTosTenpHBIN 1 1

CaMOCTOSTENIbHBIN pa3psabl.



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

TEMATHYECKOE INTAHUPOBAHMUE

1O ®U3UKE

YYETOM

JIJISI 11 KJIACCA COCTABJIEHO C YYETOM PABOYEN ITPOI'PAMMbI BOCIIMTAHUSA U C

KOJIMYECTBA YACOB, OTBOJIUMbIX HA OCBOEHHUE KAKJIOM TEMBI.

Ne mi/mm Tema ypoka KosunuyecTBo JJIeKTPOHHBbIE LU (]PPOBBIE
4acoB o0pa3oBaTe/ibHbIE
pecypchbl
| yeTBepTH
16 uacos bubnuoreka [IOK
https://m.edsoo.ru/ff0c9778
DyleKTpoAMHAMHUKA(TIPO10KeHne)-12 4

1 MHCTpYKTaX 10 TEXHUKE OE30MACHOCTH. 1 bubmmorexa [IOK
MarsauTHOE IT10JI€e, €0 CBOMCTBA https://m.edsoo.ru/ffOc98fe

2 MarsuTHOE 1MoJjie TOCTOSHHOTO JICKTPHUYECKOTO 1 bu6mmoreka [JOK
TOKa. https://m.edsoo.ru/ff0c98fe

3 JlaGopatopnas pabora Nel «HaGmronenne 1

eﬁCTI;H;I I;/IarHETHoro MOJIs Ha T0K>fl [elicTBue bubmorexa HOK
A ' https://m.edsoo.ru/ff0c9ac0
MOJISI Ha IPOBOAHHUK.

4 Cuna Jlopenna JlelicTBre TOJst HA IBHKYITUICS 1 bubmuorexa [JOK
3aps. https://m.edsoo.ru/ff0c9df4

5 MarauTtHble cBOMCTBA BenlecTBa. Pemenue 3amau 1
1o Teme «KMarHuTHOE TO0JIe.

6 SIBneHune HIMeKTPOMAarHUTHON MHAYKIIMH. 3aKOH 1 bubnunoreka [JOK
ANEKTPOMArHUTHOU UHIAYKLIUH. https://m.edsoo.ru/ff0cal50

7 Hampasnenue nnayknmonHoro toka. [Ipasuino 1 bubnnorexa [JOK
Jlenna https://m.edsoo.ru/ff0ca600

8 JLpNe2 «M3yueHue SBICHUS JIEKTPOMArHUTHOM 1
UHAYKIIA»

9 Camounaykuus. Uaaykrusaocts. DJC unaykmun | 1 bu6mmoreka [IOK
B JIBUOKYIIIUXCS] TPOBOJIHUKAX https://m.edsoo.ru/ffOcab82

10 Pemenne 3ama4 1mo reme «MarHuTHOE 1oJIE U 1
DJIEKT 0Mar1I{[HTHasI YH WS bubmiorexa [IOK

P ALY https://m.edsoo.ru/ff0cad58
DIIEKTPOMArHuTHOE TOJI€.

11 K.P.Nel «MarnutHoe nojie ¥ 3JIeKTpOMarHuTHas 1 bubmuorexa [JOK
WHIYKIIUS. ) https://m.edsoo.ru/ffOcaf06
Konedanus u BoaHbI-10 4

12 1 bubmuorexa [JOK

KonebarenbHoe JIBIDKeHHE. Buanl KoJIeOaHHIA.

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

13

JlaGopaTtopHnast pabota Ne 3 «Onpeznenenue
YCKOPEHUsI CBOOOTHOTO Ta/ICHHSI ITPH TOMOIIN
MasiITHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

14 AHaNoOrus MEX1y MEXaHUYECKUMU U bubnunoreka [JOK
3J1/MarHUTHBIMU KOJI€OaHUSIMHU. https://m.edsoo.ru/ff0cbb86
15 Pemenue 3a1ay Ha XapaKTePUCTUKH bubmuoreka [JOK
AJIEKTPOMATrHUTHBIX CBOOOIHBIX KOeOaHU https://m.edsoo.ru/ffOcbd34
16 Pemenue 3a1ay Ha XapaKTepUCTUKU
3JIEKTPOMArHUTHBIX CBOOOIHBIX KOeOaHu
17 IIepeMeHHBIN IEKTPUUECKUN TOK Bu6uorexa [IOK
https://m.edsoo.ru/ffOcc324
2
4yeTBepPTHh - 15 yacon
18 [TpousBoacTBO, Epeiaya U UCIOJIb30BaHUE
3IIEKTpOdHEpruu. TpanchopmaTopsl. Bubmiorexa [IOK
Oueprocbeperaromiue https://m.edsoo.ru/ffOcca54
TEXHOJIOTHH
19 DneKTpOMarHuTHbIE BOJHBL. CBONCTBA BOJIH. bubnuoreka [IOK
OCHOBHBIE XapaKTEPUCTUKHU BOJIH. https://m.edsoo.ru/ffOcccOc
20 DJIeKTpOMarHuTHbIe BOJHBI. CBONCTBA bubnuotexa [JOK
ANIEKTPOMATrHUTHBIX BOJIH. [IpuHIIMIIEI paguocssa3u https://m.edsoo.ru/ffOccfe
21 O6o6mmaromuii ypok mo teme «Koebanust u
BOJIHBIY.
22 KonTponbhas padota Ne2 «KosebaHust 1 BOJTHBD». bub6nuorexa [IOK
https://m.edsoo.ru/ffOcc6f8
OnTuka-10 4. bubnuotexa [JOK
https://m.edsoo.ru/ff0cd350
23 PazButue B3risiioB Ha mpupoay ceera. CKOpoCTh bubnuorexa [JOK
CBETa. https://m.edsoo.ru/ffOcd4e0
24 OcHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHUKU bubmorera [JOK
P https://m.edsoo.ru/ff0cd7f6
25 JlaboparopHas padota Ned «3mepenue bubnunoreka [JOK
[oKa3arelis MPeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
26 JlaboparopHas pabota Ne5 «Onpenenenue
OHTHECCK(I:ﬁ CI/IJI;LI u GoK CHorop :CCTOSIHI/I}I bubmorera [JOK
. Y P https://m.edsoo.ru/ffOcddle
coOMparoIIel TUH3BDY
27 WnTepdepennus cBeTa U ee NpuMeHEHHe.
Judpakius u qucnepcus cBeTa.
28 JlaboparopHas pabota Ne6 «/3mepenne JIMHbI

CBETOBOM BOJIHBI)



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

29

JlaGopaTtopHnas pabora Ne7 «Habnronenune
uHTEephEepeHINY U TU(PPAKIUKA CBETa»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

30 Buast uznydennii. crounuku cera. lllkana bu6mmorekxa [IOK
3JIEKTPOMArHUTHBIX U3JTyYCHUH. https://m.edsoo.ru/ffOcf02e
31 JlaGopaTtopHnas pabora Ne8 Habmronenue
CIUIOLIHOTO U JMHEHYATOro CIeKTpa
32 Kontponbnas pabota Ne3 no teme «Ontuka. bubnmoreka [JOK
https://m.edsoo.ru/ff0cf862
3 bubmuoreka [JOK
yeTBepTh — 19 4. https://m.edsoo.ru/ffOcfa42
OcHOBBI cIeNNAJILHON TEOPpUH bubnuoreka [JOK
OTHOCHTEJIbHOCTH -3 4 https://m.edsoo.ru/ffOcfc68
33 [ToctynaTtel TeOpur OTHOCUTENBHOCTH. [IpuHIIMI bubnmoreka [JOK
OTHOCHUTEIIBHOCTH. https://m.edsoo.ru/ffOcf6f0
34 DNEMEHTBI PEeISTUBUCTCKON THHAMUKA bubmorexa HOK
p A https://m.edsoo.ru/ffOcfel6
3 CBsi3b MEX1y Maccoil U Hepruei bubmorexa LIOK
o P https://m.edsoo.ru/ffOcffc4
KBanToBas ¢usuka -13 4 Bu6morexa [JOK
https://m.edsoo.ru/ff0d015e
36 . . bubmuoreka [JOK
®orodrddext. YpaBHeHue DiHIITEHHA. https://m.edsoo.ru/ff0d04a6
37 @DOTOHBI U UX CBOKCTBA.
38 KBaHTOBBIE CBOMCTBA CBETA: CBETOBOE JIABJICHHUE, bubnuotexa [JOK
XUMHYECKOE JEHCTBUE https://m.edso0.ru/ff0d0302
39 KBanToBsie nmocrynarsl bopa. M3nyuenue u bubnunoreka [JOK
MOTJIOIIEHHE CBETa aTOMOM. https://m.edsoo.ru/ff0d091a
40 Taseois bu6mmoreka [JOK
pEI- https://m.edsoo.ru/ff0dOafa
41 JlaGopatophas pabota Ne 9 «3yuenue TpekoB bub6nuorexa [IOK
3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTorpadusiMm» https://m.edsoo.ru/ff0dOafa
42
bu6nmoreka [JOK
PagnoakTHBHOCTB. 3aKOH PaliOaKTUBHOTO https://m.edsoo.ru/ff0d0ca8
pacmaja.
43 DHeprus CBSI31 aTOMHBIX sifiep. Y AenbHast YHEPTUs bu6nmoreka [JOK
cBs3u. [ledekt macc. https://m.edsoo.ru/ff0d0fd2
44 [lenHble sinepHble peakuuu. ATOMHas

3IIEKTPOCTaHLMS. DHeprocoeperaomue
TEXHOJIOTHUH.



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

45 [Tpumenenue sinepHoil s3Hepruu. SnepHselil peaktop. | 1
BpllaonomquKog I;I\/'ICTBI/IG pa HoaKHTIfBHLpr ’ bubmmorexa [JOK
N a pal https://m.edsoo.ru/ff0d1162
U3JTy4YEeHUH.
46 Ou3mKa 3JIeMEHTapHBIX YacTH ! bubmorexa HOK
p t https://m.edsoo.ru/ff0d1356
47 1 bu6mmoreka [JOK
O6o006menne o Teme «KBantoBas Gpuzrka
- ¢ https://m.edsoo.ru/ff0d0e38
48 Kontponbnas padora Ned o teme «KBaHnToBas 1
buzuka»
Ctpoenue u 3BoonusA Beesiennoit 10 u
49 3akonsl Kenepa HeGecnas cepa. 3Bé€3nnoe nebo | 1
50 dusnyeckas mpupoaa Tell U MAJIbIX Tell COMHEYHOH | 1
CHCTEMBI.
4 yeTBepTH-16 4
51 CrpoeHue COTHEYHOM CUCTEMBI 1
52 Cucrema 3emns-Jlyna 1
53 O6ume cenenus o Connne. Ero ncrounnku 1
SHEPrHU U BHYTPEHHEE CTPOCHUE
54 ®dusnueckas mpupoaa 3BE3/1 1
55 Hama [Manaktuka 1
56 [TpoucxoxaeHue u BoItOIUS rajiakTuk. Kpacnoe | 1
CMeEIICHHE
57 Knssb u pasym Bo Beenennon 1
58 [TpuMeHMOCTb 3aKOHOB (pu3uKH Ui 00BsicHeHus | 1
IPUPOIBI KOCMUYECKHX 0OBEKTOB
59 3HaueHue GU3UKU U1 MOHUMaHUs MUpa U 1
Pa3BUTHSL TPOU3BOIUTETBHBIX CHII
IHoBTOpEeHue-9 u.
60 [ToBTOpEeHME. DIEKTPOJUHAMHUKA. 1
61 [ToBropenue. Konebanus 1 BOITHBI. 1
62 [ToBTopenue. KomebaHus v BOJHEI 1
63 IToBTOpenue. OnTuka 1
64 [ToBropenue. KBanToBas ¢puznka 1
65 HTorosast KOHTpoJIbHAs paboTa NeS5 1
66 Pabora Haj ommOKkamMu KOHTPOJIBHON paboThl Ne5 1



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

67

Perrenrie KoMniaekcHBIX 3a/1a4

68

Penrennie TecTOBEBIX 3aJaHui

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox penaknueii [TapdentbeBoit H.A.,
Axunonepnoe o6mectBo «M3natenserBo «lIpocBenienue
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakmuei [TapdentseBoit H.A.,
Axunonepnoe o6mectBo «M3natenberBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

http://class-fizik.ru/v10.html

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru




