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IHHOACHUTEJIBHASA 3AIINCKA

IIporpamma mo ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE CpeaHEro oOIiero odOpasoBaHus pa3paboTaHa Ha OCHOBE
TIOJIOXKCHUN U TPeOOBaHUK K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEBHOW MPOTPaMMEL, IIPEACTABICHHBIX B
®I'0OC COO, a takxe ¢ yuétoM (emepadbHON pabodeld MporpaMMbl BOCHHTAHHUSA W KOHICTIIUH IPEIOIaBaHUSA
yaebHOTO Tpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit Peneparuy, pearn3yrOIINX
OCHOBHBIE 00pa30BaTebHbIC NPOTPAMMBEL.

ConepkaHue MporpaMmsl 1o (U3KMKe HANpaBJIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MUpa
obOyuaromuxcs 10—11 kmaccoB npu oO0ydeHMH wuX (HU3MKEe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeslbHoCTHOTO monxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboanusiM GI'OC COO kx miaHupyeMbIM
JIMYHOCTHBIM, MpPEIMETHBIM M METalpeAMETHBIM pe3yilbTaTaM OOy4eHHUs, a TaKkke YUUTHIBAET HEOOXOIUMOCTH
peanu3ali MEXIPEIMETHBIX CBs3ell (HM3MKM C €CTECTBEHHO-HAyYHBIMH Y4YEeOHBIMHM mpeaMeTamu. B  Helt
OTIPEZIETAIOTCSI OCHOBHBIC IIETM W3YdeHUS (PU3MKKM Ha YpPOBHE CpemHEro oOmmero oOpa3oBaHUs, IUIAHUPYEMBIE
pe3yIbTaTHI OCBOCHHS Kypca (PH3HUKH: JMYHOCTHBIE, METallpeIMETHEIC, TIpeIMETHBIE (Ha 6a30BOM YpOBHE).

®denepanbHblid 0a3uCHBIA y4eOHBIH TuIaH JUIS 0Opa3oBaTeNIbHBIX yupexaeHuil Poccuiickoit deneparyn
OTBOJMT 4 Yaca B HENEJNIO JJIsl 0053aTEeIBHOT0 U3y4YeHHsT (PU3NKK Ha 0a30BOM YPOBHE CTYNEHH CPEIHEro OOIIero
obpazoBanus. B Tom uncie B 10-11 kiaccax no 2 y4eOHbIX 4aca B Henenmto. U3 pacuéra 34 ydeOHbIE HeJeNlu — 0

68 gacos B rox. Becero B 10—11 xi. 136 gacos.

IIporpamma no ¢pusuke BKIKYAET:

IUTAaHUPYEMBIE PE3YJIBTAaThl OCBOCHHS Kypca (M3UKH Ha 6a30BOM YPOBHE, B TOM YHCIE NIPEIMETHBIE PE3YJIBTATHI IO
rogam oOydeHUS;
coJiepkaHne yaeOHoro npeaMera « PusuKa» 1mo rogam o0ydIeHus.

®uznka kak Hayka o Hanbojee OOLIMX 3aKOHAaX IPHUPOABI, BHICTYIAs B KauecTBE y4eOHOTo NpeaMeTa B
IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHHi 00 okpyxkaromem mupe. llIkonbHbIH Kypc Gu3UKH —
CHCTEMOOOPa3yIOIUi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DPU3UUECKHE 3aKOHBI JIEKAT B
OCHOBE IPOILIECCOB M SIBJICHHH, H3y4aeMbIX XHMHeEH, Ouosioruei, ¢usmueckoil reorpadueli u acTpoOHOMUEH.
Hcnonb3oBaHKue M aKTHBHOE NPUMEHEHUE (DU3UUECKUX 3HAHMU ONpENeNsieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cepe dHEPTeTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, ITOJYYEeHHsI HOBBIX MaTepHaJOB C 3aJaHHBIMH
CBOMCTBAaMH M Jpyrux. M3ydeHwe (HU3MKM BHOCHT OCHOBHOI BKJIaJ B ()OPMHPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTHUHBI MHpa 00yJaronuxcs, B pOPMHUPOBAHIE YMEHHH MPUMEHATh HAYYHBIH METO]] TO3HAHMS NIPH BBINOJHEHUH
MMM y4€OHBIX NCCIIEJOBAaHUH.

B ocHOBy Kypca (u3nKn Ui ypOBHS CpeJHEro o0mero o0pa3oBaHus MOIOKEH PAL UAeH, KOTOpPbIE MOXKHO
paccMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOCHHUS.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBJISIETCSl JIOTUMECKH 3aBEPIIEHHBIM, OH COJEPHKHUT
Marepual U3 BCeX pa3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOMH, TaK U COBPEMEHHON (PpHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell marepuan Kypca (GU3HKH OOBEIUHEH BOKPYT (DU3MUECKHX
Teopuil. Benymum B Kypce siBisercs GopMUpOBaHKE NPENCTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BELIECTBE
U TIOJIE.

Hoen zymanumapuzayuu. EE peanuszanusi mpeamnonaraeT HCIONb30BAaHHE TyMAaHUTAapHOTO MOTEHIIMAla
(u3nyecKoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMH POOJIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc (QHU3NKM TpearoyiaraeT 3HAKOMCTBO C IIMPOKHM KPyrom
TEXHUYECKUX U TEXHOIOTMYECKHUX MPHUIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sronozuzayuu peanu3yercs MOCPEACTBOM BBEICHHUS JIIEMEHTOB COJICP)KAHMS, ITOCBSAIIEHHBIX
9KOJIOTMYECKUM ITpo0iieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHWKH W TEXHOJOTHH, a TaKke
obcyxieHust mpooIeM pallMOHATLHOTO MPUPOIOIOIE30BAHMS U IKOJIOTUIECKON 0€30TacHOCTH.

Crep)XHEBBIMH 3JIEeMEHTAaMHM Kypca (HM3MKM Ha YpPOBHE CpelHero oOIiiero oOpa3oBaHHs SBISIOTCS
¢usngeckue Teopuu (hopMupoBaHHME TPENCTABICHHH O CTPYKTYpe IOCTPOCHUS (U3NYECKOH TEOpHH, POJIH
(hyHIaMEHTAJIBHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHHUIX O MIPUPOE, TPAHUIAX TPUMEHIMOCTH
TEOPH, AJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHCTEeMHO-IeSITEIPHOCTHRIA TIOAX0]] B Kypce (U3UKH peajm3yeTcs] MpexJe BCEro 3a CUéT OpraHu3aliH
9KCIIEPUMEHTANILHOM JIeaTesIbHOCTH oOydatomuxcs. st 6a30Boro ypoBHS Kypca (M3UKH — 3TO HCIIOJIb30BAaHHE
cucTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPHMEHTOB M JIa0OPATOPHBIX PadOT, KOTOpPBIE B MPOTrpaMMe IO
¢u3rKe oOBETMHEHBI B OONIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BulieneHue B yKa3aHHOM IepevHe
J1a00paTOpHBIX PabOT, MPOBOJAMMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBIISETCS YYaCTHUKAMU 0Opa3oBaTEIbHOTO
nporecca UCXOosl U3 0COOSHHOCTEH IUIAHMPOBAHMS M OCHAIeHMs1 KabuHeta (u3uku. [Ipu sToM obecreunBaeTcs
OBJIaJieHNEe OOYYAIOIIMMHKCS YMEHHSMH IPOBOANTH KOCBEHHBIE M3MEPEHHs, MCCIIeIOBaHMUs 3aBHCUMOCTEH
(hM3MYECKHUX BETTMYUH U TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE MPEATI0KESHHBIX THIIOTE3.

Bonblioe BHUMaHHUE yNENSAETCS PELICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3ajad. IIpu sTom [y pacuérHbIX
3a/a4 MPHOPUTETOM SBISIOTCS 3aJa4d C SIBHO 3aJaHHOW (DM3WYECKOW MOJENBIO, TO3BOJIAIONINE IPUMEHSTH
M3ydeHHbIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO paszenia Kypca, TaK W HHTETPHUPYSA 3HAHUS W3 Pa3HBIX



paznernoB. [l KauecTBEHHBIX 3a/lad NPUOPUTETOM SBIAIOTCS 3aaHHs Ha OOBSCHCHHE NPOTEKaHUS (U3NYECKHX
SBJICHUI M NPOLIECCOB B OKPY’KAIOIICH KHU3HH, TPeOyIONe BEIOOpa (GU3MIECKOH MOJEIH IS CUTYallui IPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanmsamMu OI'OC COO k MarepHadbHO-TEXHHICCKOMY OOECIICYCHHIO YIeOHOTO
mporiecca 0a30BBI ypOBEeHb Kypca (PM3MKH Ha ypOBHE CpPEOHEro OO0IIero oOpa3oBaHUS NOJDKCH W3ydaThcs B
YCIIOBHSAX NPEIMETHOTO KabuHeTa (GU3NKK WIN B YCIOBHAX HHTETPUPOBAHHOTO KaOHMHETa IPEAMETOB €CTECTBEHHO-
Hay4YHOTro IMKJIa. B kabuHere (pu3nku NOKHO OBITH HE0OX0MMMOE 1abopaTopHOEe 000PYAOBaHUE JUISl BHIIIOJHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3MKE YIEHHUECKHX MPAKTHYECKUX PaboT U JEMOHCTPAlMOHHOE 000pYAOBaHHUE.

JleMoHCTpanmoHHOoe o0oOpynoBaHue (GOpPMUpPYETCS B COOTBETCTBUM C IPUHIMIOM MHUHHMAJIbHOM
JIOCTaTOYHOCTH M 00ecIieunBaeT MOCTAaHOBKY IIEPEYHCIICHHBIX B IIpOrpaMMe o (M3HMKE KIIOYEBBIX IEMOHCTpaLUii
JUISL MCCIIEIOBaHUS HW3y4aeMBbIX SBICHHH M TPOLECCOB, SMIHMPHYECKUX M (yHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHHUYECKUX IPUMEHEHHUH.

JlabopaTtopHOe 000pynOBaHUE I YICHHICCKUX MPAKTHIECKUX paboT (hopMUpyeTcs B BHAEC TEMAaTHIECKUX
KOMIUICKTOB M 00eCIieyrBaeTcsl B pacuéTe OHOTO KOMIDIEKTa Ha ABYX oOydarommxcs. TeMaTH4ecKHe KOMIUICKTHI
71abopaTOpHOTO OOOPYNOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIB30BAaHUHM aHAJIOTOBBIX H
UQPOBBIX IPHOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B BHJE HHU(PPOBHIX TabOpaTOpHi.

OCHOBHBIMH HEJSIMH W3ydeHUs Gr3uku B 001IeM 00pa30BaHUH SBISIOTCS:

(dopMupoBaHNEe HHTEpeca M CTPEMIICHHS OOYyYalOIUXcsd K HAayYHOMY H3Yy4YCHHIO IPUPOABL, pPa3BUTHE HUX
MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

Ppa3BUTHUC Hpe}lCTaBHeHI/Iﬁ O Hay4YHOM METOAC IO3HaHUA H (bOpMI/IpOBaHI/Ie HUCCJIICAOBATCIBCKOIO OTHOIICHHSA K
OKPY KaIOLIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PCHMs KaK pe3yjibTara HW3YyYeHHs] OCHOB CTPOCHUS MATCPHH U
(yHIaMEHTABHBIX 3aKOHOB (DM3HUKH;

(bopMupoBaHUe YMEHHI 00BSCHATD ABICHUS C UCTIOIb30BaHHEM (DH3MYCCKHX 3HAHMN M HAYYHBIX JIOKA3aTEJIbCTB;
(bopMHUpOBaHUE PEACTABICHHI O POIIH (DU3UKY JJISL PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H TEXHOJIOTHH.

JocrikeHne 3THX Lelell oOecreynBaeTcsl PelICHHEM CIEOYIOMMX 3aJad B IpoLecce HM3ydeHHs Kypca
(hM3KKK Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHMUS:

NpHOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (HU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO (QU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPO(HUIUKH;

(dhopMupoBaHHE YMECHUH MPUMEHSITH TCOPETHUYCCKUE 3HAHUS IS OOBACHCHHS (PU3MUCCKUX SBICHHNA B MPUPOJC U
JJIA IPUHATUA ITPAKTUICCKUX peLHeHI/Iﬁ B HOBCCHHeBHOﬁ KU3HU,

OCBOGHHE CIIOCOOOB pEHICHHsS pa3MuHbIX 3aJad C SBHO 33JlaHHOi  (Qu3nyeckodl Mojenblo, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3JaHue (PU3MUECKOIT MOJIEIH, aICKBATHON YCIOBUSM 331a4H;

IIOHHUMAHUEC (I)I/I3I/I‘ICCKI/IX OCHOB M MMPUHIUIIOB HeﬁCTBHH TCXHUYCCKUX yCTpOﬁCTB U TCXHOJIOT'MYECKUX ITPOUECCOB,
WX BIIMSHHUS Ha OKPYKAOLIYIO CPeNy;

OBJIaJICHHE METOJAMH CaMOCTOSTENHPHOTO IUIAHUPOBAHUS M MPOBEACHUS (PH3UYCCKHUX IKCIICPUMEHTOB, aHAIN3a U
UHTEPIpeTaluy HHGOPMALHK, ONIpelieNICH S JOCTOBEPHOCTH MOJTYYSHHOTO Pe3yibTaTa;

CO3/1aHHe YCIOBHIl [UIsl Pa3BUTHSI YMEHHUI POSKTHO-HUCCIIEA0BATEIBCKOM, TBOPUSCKON eI TEIBHOCTH.

Ha u3yuenue ¢pusuku (0a30BBI YpOBEHb) HA YPOBHE CpeaHEro obmiero oopasoBanust orBoautcst 204 gacos:
B 10 kmacce — 102 yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeJENHO).

1 .
3mecs U anee MPUBOIUTCSA PACIIMPEHHBIN IepeueHb JabopaTOpPHBIX pabOT M ONBITOB, H3
KOTOPOT'OYUYHUTEINb JEIaeT BEIOOP MO CBOEMY YCMOTpPEHHIO ¢ yu€ToM BeiOpanHoro Y MK u umeromerocs
000pyIOBaHUS.

COAEPXAHME OBYUYEHMUSI
10 KJIACC

Pasnen 1. ®u3uka U MeTOABI HAYYHOI0 O3HAHUS

®uznka — Hayka o npupoje. HayuHnble MeTonbl MO3HaHUS OKpyXaromero mupa. Poiib 3KcnepuMmMeHTa U
TEOPHH B TPOIIECCE MO3HAHUS TIPUPOIEL. DKCIICPUMEHT B (DU3HUKE.

MonemupoBanue (HU3NIECKUX SBICHUE U mporieccoB. HayuHple runote3sl. OU3nyecKue 3aKOHBI U TCOPUH.
I'panunbl npuMeHUMOCTH HU3NISCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSL.

Pome m mecto ¢usmkm B (GOpMHPOBAHMHM COBPEMEHHOW HAaydYHOW KapTHUHBI MHpPa, B MPAKTHYECKOI
JeATEIHLHOCTH JIIOJCH.

Jlemoncmpayuu

AHasnorosble ¥ IU(PPOBBIE N3MEPUTEILHBIE MPUOOPHI, KOMITBIOTEPHBIC JATUNKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBuxeHue. OTHOCUTENbHOCTh MEXaHUMUYECKOTO ABIKeHus. Cuctema otcuéra. Tpaekropusi.

ITepemerienue, ckopocTh (CpemHsst CKOPOCTh, MTHOBEHHASI CKOPOCTh) H YCKOPEHUE MAaTEPUANEHOW TOYKH, HX
MPOEKLMH HA OCU CUCTEMBI KOOpAHHAT. ClI0XKeHUe MepeMeIlleHui U CJI0KEHUE CKOPOCTEH.



PaBHOMEpHOE W pPABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIDKCHHE. [pauKu 3aBHCHMOCTH KOOPIWHAT,
CKOpPOCTH, YCKOPEHHS, IIyTH U IIEPEMELICHUST MATEPHAIBHOM TOUYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOHOTO TIaJICHHUS.

KpuBonuneiinoe nBuxeHue. JBUKEHUE MATEPHATBHON TOUKHM IO OKPYXHOCTH € IOCTOSIHHOM MO MOZIYJIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHas ckopocth. [lepmom m gactota obOpamenus. LleHTpocTpeMuTensHOE
YCKOpEHHE.

TexHnueckue ycTpolUCTBa U MPaKTHUECKOE NPUMEHEHHUE: CIUAOMETP, TBUKECHUE

CHaps0B, LIEMTHbIE U PEeMEHHBIC NepeJayn.

JHemoncmpayuu

Monens cucTeMbl OTCUETA, WIITFOCTPAIU KUHEMATHYECKUX XapaKTepUCTUK JBU)KECHUSL.

[IpeoOpazoBanue ABMKEHHU C UCTIOIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TageHue Tea B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabmroneHne aBrKeHUs Tena, OpOIIEHHOTO MO yIJIOM K TOPH30HTY U TOPH30HTAIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaieHHS.

HanpasneHne cKOpoCTH NPH ABHKEHHU IO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopusie pabomoi

W3ydeHne HepaBHOMEPHOTO IBUKEHHUS C LENBIO ONPENEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOHIEHUS MEXKIAY MyTAMH, IPOWIEHHBIMH TEJIOM 3a MOCIEJOBATENbHBIE pPaBHBIE
MPOMEKYTKH BpeMEHH NIPHU PABHOYCKOPEHHOM JIBUKEHUH C HaualbHOM CKOPOCTBIO, pAaBHON HYIIO.

W3ydenue nBUXKEHYS IIApUKA B B3KOW KUIKOCTH.

W3y4yenue ABHKEHUs Tesia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHocTy ["anunes. Ilepselii 3akoH HetoToHa. IHEpIMaNbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoit 3akoH HbproToHa A mMaTepuanbHOM TOYKH.
Tpetuit 3akoH HploTOHA 7151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsaroteHus. Cuina tsxectu. [lepBas kocMHuUYeCKast CKOPOCTb.

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

Tpenne. Bunel TpeHnst (mokost, ckombxeHus, kadeHus). Cuma tpenmsa. Cyxoe Tpenme. Cmila TpeHHA
CKOJIBXKEHUS U cuia TpeHus nokost. Koagounuent tperns. Cuita CONpOTHBICHUS TPH IBIXKCHUHN TEJA B JKUIKOCTH
WIIK Ta3e.

ITocTynaTensHOE U BpamaTeIbHOE IBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatieHus. [Ineuo cuiel. YcnoBus paBHOBeCHS

TBEPAOrO TEA.

TexHHueckue yCTPOWCTBA M MPAKTUYECKOE INPUMEHEHHE: TMOMIIMIIHUKY, JBH)KEHHE MCKYCCTBEHHBIX
CIIyTHHKOB.

Jemoncmpayuu

SIBnenue nHepUM.

CpaBHEHHE MacC B3aUMOAEHCTBYIOLIMUX TE.

Bropoii 3akon Herotona.

M3mepenue cui.

CrnoxxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JehopManuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MObEME U MaJEHUN.

CpaBHEHHE CHIJI TPEHUS MOKOS, KAUEHHUS U CKOJIBKESHUSI.

YcnoBus paBHOBecHs TBEPAOIO Tena. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopueie pabomoi

Wzyuenne nBrkeHns Opycka 1o HAKIIOHHOW TIJIOCKOCTH.

HccnenoBanue 3aBHCHMMOCTH CHII YIPYTOCTH, BO3HHMKAIOIIMX B INPY)KHHE M PE3WHOBOM o00Opasue, OT HX
nepopManum.

HccnenoBanne ycnoBuii paBHOBECHS TBEPAOTO TENa, HIMEIOLIETO OCh BPALICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuxe

Wmnynsc MaTepuanbHOW TOYKM (Tena), CUCTEMBl MaTepHalbHBIX TOUYEK. VIMIyNbC CHIBI M HM3MEHEHHE
HUMITyJIbca TeJa. 3aKOH COXPAaHEHH UMITyJIbca. PeakTHBHOE JBIDKEHIE.

Pa6ora criapl. MOIITHOCTH CHITBL.

Kunernueckas sHeprust MaTepuaabHON TOUKH. TeopeMa 00 N3MEHEHNH KHHETHIECKOI SHepTHH.

ITorennmansHast sHeprud. lloTeHNMaNbHAS 3HEPTUS YOpyro AeGOopMHPOBAHHON NpYy>KHUHBL lloTeHIManbpHas
SHEpTHUs Teja BOIN3K MOBEPXHOCTH 3eMIIH.

[loTennuansHple W HENOTEHOMANbHBIE CHIBL. CBs3b pabOTHl HEMOTEHIHANBHBIX CHJI C H3MEHEHHEM
MEXaHUUYECKOW IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHUUECKOH PHEPTUu.

Ynpyrue u Heynpyrue cTOJIKHOBEHUSI.

TexHnueckue ycTpoUCTBa U MPAKTHUECKOE MPUMEHEHUE: BOJOMET, KONEDP, MPYKUHHBIN

MHUCTOJIET, ABMKEHHE PAKET.

Jemoncmpayuu



3aKOH COXPAaHEHHUS UMITYIIbCA.

PeakTtuBHOE IBHKECHHE.

Iepexon moTeHIMATBHOM YHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi

W3yueHne abCcoMOTHO HEYIIPYTOTO yaapa ¢ IIOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX

MAasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHJIBI C M3MEHEHHUEM MEXaHWYECKOW PHEPrHU Teja Ha NPHMEpPEe PacTsKEHUs
PE3UHOBOTO KIyTa.

Pazgen 3. MoJiekyasipHasi pu3uKa H TEePMOANHAMHUKA

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOXXEHHST MOJICKYJISIPHO-KMHETHUECKOH TEOPHHM M UX ONBITHOE 00OCHOBaHWe. BpoyHOBCKoe
nBwkenue. Jnddysus. Xapakrep IBIKCHUS M B3aUMOJCHCTBHUS YacTHIl BellecTBa. MoOJENN CTpOCHUs Ia3oB,
JKUIKOCTEH M TBEPIBIX Tel U 0OBSCHEHUE CBOIMCTB BEIIeCTBA HA OCHOBE 3THX Mojelei. Macca i pa3Mepbl MOJICKYJI.
KonnuectBo Bemecta. IlocrosinHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temnepatyp Llenbcus.

Mogenp uaeansHOro raza. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETHIECKOW TEOPHUH HICATBHOTO Tasa.
AGcomroTHas TeMIepaTypa Kak Mepa CpeJHeH KMHETHYEeCKOW 3HEpTHU TEIUIOBOTO ABMKEHHS JYacTHIl rasza. lllkama
temneparyp Kenpsuna. ['a3oBrie 3akoHbL. YpaBHeHHe MeHneneeBa—Kmaneipona. 3akon Jlanerona. M3omporieccs B
UJIealIbHOM T'a3e C IOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. | paduueckoe mpencTaBieHie U30IPOLECCOB: U30TEpMa,
nu30x0pa, u3o00apa.

TexHHUECKue yCTPONUCTBA U MPAaKTHUECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

OmnbIThl, [OKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu MOJeKyl OpraHHYecKHX
COEIMHEHU.

OmnbiTel O 1UQQY3UH KUAKOCTEH 1 ra3oB.

Mozens 6pOyHOBCKOTO ABHKEHHUSL.

Mopgens onbita LlTepHa.

OnbITHI, TOKa3bIBAIOUINE CYHIECTBOBAHNE MEKMOIEKYIIPHOIO B3aUMOJEHCTBUSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOAY JaBJICHUS raza Ha CTEHKH COCy/a.

OnbITH, WIUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUA UAEaIbHOTO ra3a, H30IpOLECcCH.

Yuenuuecxuil sxcnepumenm, nabopamopnuie pabomul

OmnpezeneHyre Macchl BO3AyXa B KJIaCCHON KOMHATE Ha OCHOBE M3MepeHHH 00bEMa KOMHATHI, AaBJICHUA U
TEMIIEPATYPhI BO3/yXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEXIy ITapaMeTpaMU COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounHamuku

TepMonuHaMudeckas cucreMa. BHyTpeHHsIs SJHeprust TepMOAMHAMHUUYECKON CHCTEMBI 1

crocoObl e€ m3MeHeHus. KommuecTBo TEIoTsl M paboTa. BHYTpeHHSS 3HEpTrys 0AHOATOMHOTO HJI€aJIbHOTO
rasa. Bunasl Temonepenauu: TEIIONPOBOJHOCTb, KOHBEKLUS, M3IydeHHE. YJeNbHas TEIIOEMKOCTb BEIIECTBA.
KonndecTBo TemIoTsl npu Temionepegaye.

[lonsTe 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEepPMOIMHAMHKH. [IpHMEHEHHE IIepBOTO 3aKOHA
TEepMOJMHAMUKH K n3omponeccaM. [ pagudeckas nHTEppeTanus padoThI rasa.

BTopoii 3akoH TepMoanHaMuky. HeoOpaTUMOCTh POIIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [TpuHIMIBI OefcTBHSA TeIUIOBBIX MamuH. IIpeoOpa3oBaHUs »HEPrHMHM B TEIUIOBBIX
MammHax. Koaghuiuent nosiesnoro aeictBus termoBoi Mamuubl. [{ukn KapHo u ero ko3¢ duiueHt nojae3Horo
JercTBUSA. DKOJIOTHYECKUE MTPOOIEMBI TEIIO3HEPTEeTHKH.

TexHHUECKHEe yCTPOHCTBA M MPAaKTHYECKOEe IMPUMEHEHHE: [IBUTATeNlb BHYTPEHHETO CTOpaHHs, OBITOBOH
XOJOAUIbHHK, KOHIUIOHED.

JHemoncmpayuu

V3meHeHne BHYTpEHHEH SHEprWH Tela MpPU COBEpPIICHHHM pPAaOOTHI: BBUIET NPOOKM W3 OYTBUIKM TOX
JIEWCTBHEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3¢upa B JIATYHHOH TpyOKe IMyTEM TpeHUs (BUICOJCMOHCTPALHS).

V3meHeHne BHYTpEHHEH SHEpTHHN (TEMIIepaTyphl) Tella IIPH TeIuIonepeiaye.

OmnebIT 10 aqabaTHOMY pacIIMPEHHIO BO31yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu mapoBoil TypOHUHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3mepenue yienbHON TeII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeujecmea. Pazosvle nepexoovl

ITapooOpazoBanne u koHjaeHcanus. Mcmapenune w kumeHue. AOCONIOTHAS W OTHOCHUTENbHAS BIAXHOCTH
Bo3ayxa. Haceimiennsiid map. Y aensHast TemoTa mapoodpa3oBaHus. 3aBHCHMOCTh

TeMIepaTypbl KUIIEHUs! OT JaBJICHHUSL.

Teépnoe Tteno. Kpucrammmueckne u amopdHble Tena. AHM30TPONHUS CBOMCTB KpuctamioB. JKumakue
kpuctamnsl. CoBpeMeHHble Marepuanbl. [lnaBneHwe U KpucTauM3anus. YjAedbHas TeMmIoTa IJIaBIICHMUS.
CyOnumarusi.

YpaBHeHHE TEIUIOBOTO OajlaHca.



TexHMUecKue yCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTHHU IIOJTYYCHHA COBPEMCHHBIX MATCpHaIOB, B TOM YHCIC HAHOMATCpUalioB, H
HAaHOTCXHOJIOTHUH.

Hemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX TAPOB.

Kurrenne npu NOHMKEHHOM J1aBJICHUH.

CriocoObI U3MEPEHUS BIAXKHOCTH.

HaOnroenue HarpeBaHus U MJIABJICHHUS KPUCTAUTHYECKOTO BEIICCTBA.
JeMoHCTpaIusi KpUCTaJIOB.

Yuenuueckuu sxcnepumenm, rabopamopHvie pabomol

M3mepeHre 0OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pazgen 4. DaekTpoanHaMuKa

Tema 1. Snexmpocmamuka

Onextpu3anys Ten. DIeKTPUIECKHui 3apsa. [IBa Buia 3JIeKTpUIECKUX 3apsaaoB. [IpOBOTHUKH, TUSNEKTPUKH U
MOTYTIPOBOJHHUKHU. 3aKOH COXPaHEHHS SJIEKTPUIECKOTO 3apsa.

Bsammopeticteue 3apsmoB. 3akon Kymona. TodewHbI snekTpuduecKkuil 3apsn. DIEKTPUYECKOE IIOJe.
HanpsoxéaaocTh 3nmekTpudeckoro mois. [IpuHImn cyneprno3unun 3eKTprudeckux nojel. JIMHuM HanpspkEHHOCTH
31EKTPUUECKOTO MOJI.

Pabota cun anexrpoctarndeckoro nois. I[lorenmman. PazHocTs moteHImanoB. [IpoBOAHUKY U TUAIEKTPUKU
B 3JIEKTPOCTATHYECKOM HoJie. JuaeKTpruyecKas IPOHULAEMOCTb.

OnexTpoéMkocTh. KonaeHcaTop. ONeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. OHEprus 3apsHDKeHHOTo
KOHJIEHCATopa.

TexHn4eckue ycTpoHCcTBa M MPAKTHIECKOE IPUMEHEHHUE: IIEKTPOCKOII, JIEKTPOMETP,

3NIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOpP, KONMPOBAJIBHBIA ammapar,
CTpYHHBIA IPUHTED.

Lemoncmpayuu

YeTpolCcTBO U MPUHLIMIT JEUCTBUS 3JIEKTPOMETPA.

B3anmogeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DJeKTpUIecKoe MoJie 3apsKEHHBIX TeIl.

IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

OnekTpocraTudecKas 3aIiuTa.

JIM3IeKTPUKH B 3IEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTH 3JIEKTPOEMKOCTHU TIOCKOTO KOHAEHCATOpa OT IUIOLIaIU IJIACTUH, PACCTOSHUS MEXIY HUMU U
JURIIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHJICHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

H3mepenne 31eKTpoéMKOCTH KOHEHCATopa.

Tema 2. Ilocmoannwiit anekmpuyeckuii mox. Toku ¢ paziuunpix cpeoax

ONEeKTPUIECKUH TOK. YCIOBHS CYIISCTBOBAHHUS OJIEKTPUYECKOro Toka. Mcrounmkn Toka. CHia Toka.
ITocTOSTHHBIN TOK.

Hanpsioxenne. 3akon OMa s y9acTKa IeIH.

DJeKTpHUUecKoe CONPOTHBIICHHE. Y IeTbHOE CONPOTUBIEHUE BemiecTBa. IlocnenoBaTensHoe, MapauieabHoOe,
CMEIIaHHOE COeTMHEHNE POBOTHNUKOB.

PaboTa snextpudeckoro Toka. 3akoH Jxoyns—JIeHnia. MOIMIHOCTh 3JEKTPUUECKOTO TOKA.

ONEeKTPOJBIKYIAs CHIa U BHYTPEHHEE CONPOTHUBICHHE MCTOYHMKA TOKa. 3akoH Oma I TOJIHOM
(3aMKHYTOH) 3nIeKTpHUecKoii nernn. KopoTkoe 3amMbIKaHue.

DJeKTpOHHAsI TPOBOAMMOCTD TBEPIBIX METAIUIOB. 3aBUCUMOCTh COIIPOTUBIICHHUS METAIIOB OT TEMIIEPATYPBHI.
CBepXIpOBOUMOCTD.

DNeKTpUUecKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[Monmynposoxaukn. CoOCTBEHHAs! U IPUMECHast TPOBOAMMOCTh ITOJIyNIPOBOAHNKOB. CBoOicTBa P—N-Tiepexoa.
[omynpoBoTHUKOBBIE TPUOOPHI.

ONeKTpUUecKnii TOK B pacTBOpPaxX M pacilaBax 3JEKTPOJIUTOB. ODJIEKTPOJUTHUYECKAs TUCCOIHAIUS.
DIEKTPOIH3.

OnexTpudeckuii TOK B razax. CaMOCTOATENBHBINA H HECAMOCTOSTEIbHBIHN pa3psa. Momaus. [Tnazma.

TexHIUECKHE YCTPOWCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT, HCTOYHUKH TOKA,
AIIEKTPOHArpeBaTeNIbHBIE TPHUOOPHI, JIEKTPOOCBETHTEIBHBIE MPHOOPHI, TEPMOMETP CONPOTHBICHUS, BaKyyMHBIN
JIIOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, OTYIPOBOJHUKOBBIA JHO, TaTbBaHUKA.

Jlemoncmpayuu

W3mepeHune cuibl Toka U HAIPSKEHUSI.

3aBUCUMOCTb CONPOTUBIIEHUS IIMHAPUUECKUX NTPOBOJIHUKOB OT AJMHBI, IIOMAAH IONEPEUHOI0 CEUEHHS U
MaTepHana.

CMelIaHHOe COeAMHEHHE TPOBOJHUKOB.



[Ipsamoe m3MepeHne 3MeKTpoABIKYIIEeH criibl. KopoTkoe 3aMbIkaHNE TajJbBaHHYECKOTO JJIEMEHTA M OLCHKA
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB ANEKTPOIHUTOB.

HckpoBoil paspsaa ¥ IpOBOAUMOCTE BO3AYXA.

ORHOCTOPOHHSISI IPOBOANMOCTD ANOA.

Yuenuueckuil sxcnepumenm, nabopamopnuie pabomol

W3ydeHue cMeIIaHHOTO COSANHEHUS PE3UCTOPOB.

M3Mmepenne 31eKTpoABIKYILEH CUIbI HICTOYHHMKA TOKAa U €r0 BHYTPEHHEr0 CONPOTUBICHHUS.

HaGumonenue snekrponusa.

MesknpeaMeTHbIE CBSI3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C y4YETOM COZIEpIKaTeNbHBIX
MEKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKHU, OMOJIOTHH, XMMHUH, Teorpadui 1 TEXHOJIOTHH.

Medicnpeomemnvle nonsamus, CBA3aHHBIE C M3YYCHHEM METOAOB HAYYHOTO IO3HAHUS: SIBICHUE, HAYYHBIN
¢axT, rumoresa, Gu3NIECKas BEJUUMHA, 3aKOH, TEOpPUs, HAOIIOACHHE, 3KCIIEPUMEHT, MOJCIUPOBAHHE, MOJCIb,
U3MEpEHHE.

Mamemamuka: pelieHHe CHCTEMBbl YpaBHEHHH, JHHEHHas (QyHKUOWs, mapadoia, TurepOoia, ux rpadukud u
CBOMCTBA, TPUTOHOMETPUUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOIECTBO, BEKTOPHI M UX MPOEKIMH HAa OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozus: Mmexannueckoe IBMKEHHE B JKUBOI npupoe, nuddysus, ocMoc, TenIoo0MeH KHBBIX OpraHU3MOB
(BUIBI TETIONIEPEAUH, TEIUIOBOE PAaBHOBECHE), TICKTPUUECKHUE SIBICHUS B )KUBOI NMPUPOJE.

Xumus: TUCKPETHOE CTPOCHME BEIECTBa, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEILIECTBA, MOJIIpHas Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, KMJIKOCTEH U ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJNIOB, IEKTPOJIUTUYECKAS
JMCCOIMAITNS, TAJIbBaHNKA.

T'eozpagpus: BNaXXHOCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHKE IBIKCHHUHN € UCIOIb30BaHNEM MEXaHU3MOB, YUET TPEHHS B

TEXHHKE, ITOIIINITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHWsS HMITyJIbca B TEXHHWKE (pakera, BOJOMET H
JpyTHe), JBUraTellb BHYTPEHHETO CrOPaHMs, MapoBas TypOMHA, OBITOBON XOJOANIBHUK, KOHIUINOHED, TEXHOJIOTUI
MOJyYCHHSI COBPEMEHHBIX MAaTEpHalioB, B TOM YHCIE HAHOMATEPHAJIOB, M HAHOTEXHOJIOTHHU, HJICKTPOCTATHYECKAS
3alMTa, 3a3eMJIGHHE DIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH IpPHUHTEP, 3JEKTpOHArpeBaTelibHbIE HPUOOPHI,
AJIEKTPOOCBETHTENIbHBIE IPUOOPHI, FaJbBaHHUKA.

11 KJIACC

Pa3nen 4. diaexkTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAs UHOYKUUS

ITocTosiHHbIE MarHuThl. B3aumoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe mose. Bekrop MarHuTHOM
uHAYKUMM. IlpuHLOMO Cynepno3uuMd MarHuTHeIX nojded. JluHuu wmarHutHoM wHAykuuu. KapTuna mauHMi
MAarHMTHON MHIyKUIUH OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe 1noJie mpoBOAHUKA ¢ TOKOM. KapTuHa NMHMA MHIYKIMU MarHUTHOIO IOJIS AJMHHOIO MPSIMOTO
MPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJAHMKA, KaTylIKu ¢ TokoMm. OmbIT Opcrena. BiaumopeiicrBue
MIPOBOJHHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJb U HAaIpaBIIEHUE.

Cuna Jlopenna, e€ Moayibp W HampaBieHHe. J[BrbkeHHe 3apsHKEHHOW YacTUIBl B OJJHOPOJHOM MAarHUTHOM
noJnie. Pabota cumnsl Jlopenma.

SIBieHne 3NMEKTPOMAarHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOW MHIYKIMH. DJIEKTPOABMXKYINAs CHJIA
MHAYKUMH. 3aKOH 3JIEKTPOMAarHuTHOW nHAyKIu dapajes.

BuxpeBoe snekTpuyeckoe IMoJie. ONEKTPOABIKYIIAs CHUjla HMHAYKLUUM B MPOBOJHUKE, JBHKYILIEMCS
MOCTYNaTebHO B OJHOPOJHOM MAarHUTHOM IOJI€.

IIpaBuino Jlenua.

NHayKkTUBHOCTD. SIBIEHUE CAMOMHAYKUMU. DAEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHH.

DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TIOJIE.

TexHU4YecKne yCTPOWCTBA W TMPAKTHUECKOE MPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTEIN dJIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUM UHOYKIUY MAarHUTHOTO TOJIS.

B3aumoneiicTBre ABYX NPOBOIHUKOB C TOKOM.

Cuna Amnepa.

He#ictBue cunbl JIopeHIIa Ha HOHBI SJIEKTPOJIMUTA.

SIBneHue 27IeKTPOMAarHUTHON UHYKIUH.



IIpasuiio Jlenna.

3aBUCHMOCTb AIICKTPOABIKYIIEH CHIIBI HHAYKIMN OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIByIeHNEe CaMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

W3ydeHne MarHuTHOTO MOJIS KaTyHIIKH ¢ TOKOM.

HccnenoBanne nelcTBUS IOCTOSSHHOTO MarHATAa HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pazgen S. KoneGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KOIEOAHUA

KonebatenpHas cucrema. CBoOOnHBIE MexaHWYeckue KosiebaHus. ['apmoHuueckue konebanus. Ilepuon,
4acToTa, amIuiuTyaa u (asza koneGanmil. I[IpyXKMHHBIH MasTHUK. MaTeMaTHYeCKUH MasTHUK. YpaBHEHHE
rapMOHHMYECKUX Kojebanuil. [IpeBpaiienne sHEpriuy Ipy rapMOHUYECKUX KOJIEOaHUsX.

Konebarenpuplii koHTyp. CBOOOTHBIE SIEKTPOMArHWTHBIE KOJEOAHHWS B HIACATFHOM KoJjeOaTeIhHOM
KOHTYpe. AHaIOTusi MEXIy MEXaHWIECKUMH U DJICKTPOMAarHUTHBIMK KoneOaumsmu. Popmyna TomcoHa. 3akoH
COXpaHEHHMs SHEPTHH B UICATbHOM KOJICOaTEIbHOM KOHTYpE.

IIpencraBnenne o 3aTyxaromux KojeOaHWSAX. BbIHyXKAE€HHbIE MexaHHMYecKHe KoieOanus. Pe3oHaHc.
BeIHYKA€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.

Ilepemennsrii Tok. CHHYCOMAANBHEIN MMEpeMEHHBI TOK. MOITHOCTh MEPEeMEHHOTO TOKA. AMIUIMTYTHOE U
JiefcTByOIee 3HAUCHHUE CUJIBI TOKA U HAIPSKESHMUS.

Tpaucdopmarop. [IpousBoacTBo, mepeaaya 1 MOTPEOICHHUE INEKTPHUCCKON IHEPTUU. DKOJOTHYCCKHE PUCKH
IIPY IPOU3BOJICTBE JIEKTPO3HEPrun. KyapTypa HCIIONb30BaHUs 3JEKTPOIHEPTHUHU B IOBCEIHEBHOM JKU3HU.

TexHHUECKHE YCTPOWCTBA M NMPaKTHYECKOE MPUMEHEHHUE: 3IEKTPUUECKUI 3BOHOK, TeHEpaTop MePeMEHHOI0
TOKa, JTJMHUH 3JIeKTpoIepeaay.

Lemoncmpayuu

HccnenoBanue mapaMeTpoB KoiIeOaTeIbHON CHCTEMBI (TIPYKUHHBIA MITH MaTEMaTHIeCKHHA MasTHHK).

HabmoneHune 3aTyxaromux KojaeOaHHi.

HccrnenoBanne CBOWCTB BBIHYKACHHBIX KOJICOaHUH.

Habmonenne pe3onaHca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHNS.

OcrusutorpaMMbl  (3aBUCHUMOCTH  CHJIBL TOKAa M HANpsOKEHHS OT BpPEMEHH) M 3JIEKTPOMAarHUTHBIX
KoseOaHui.

Pe3onaHc npu nocienoBaTeIbHOM COEIMHEHNHU PE3UCTOPA, KAaTYIIKH HHIYKTUBHOCTU M KOHAEHCATOPA.

Monens TUHUM AIIEKTPOIepe1auH.

Yuenuuecxuil sxcnepumenm, nabopamopnuie pabomul

HccnenoBanue 3aBUCMMOCTH IIepHO/ia MalbIX KojiebaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEHHOr0 TOKa B LEMH M3 MOCIEI0BATENBHO COCAMHEHHBIX KOHJEHCATOpa, KaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 371eKMpOMaAzZHUnIHbIE 6OTHbL

MexaHnnueckue BOJNHBI, yCIOBHs pacrnpocTpaHeHus. [leproa. CKOpOCTh pacpOCTpaHEHUs U JUIMHA BOJHBIL.
[Nonepeunsle n npomoabHBIE BOIHEL MHTEpdepenus u qudpakums MeXaHHIeCKUX BOJIH.

3Byk. Ckopocth 3ByKa. [ poMKOCTh 3ByKa. Bricota Tona. TeMOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS M3JIyUYeHHUs JJIEKTPOMArHUTHBIX BOJH. B3aumHas oOpHeHTAIus
BekTOpoB E, B, V B anextpoMarautHo#l BosHe. CBOMCTBA 3NIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPETOMIICHUE,
nossipusanyst, iudpaxiys, uHTepdepenius. CKOpocTh 3JI€KTPOMAarHUTHBIX BOJH.

[IIkana 3eKTpOMarHUTHAIX BOJH. [[prMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

ITpuHIMIBI pagUOCBA3U U TeNeBUACHU. Pagronokanus.

ONEeKTPOMarHUTHOE 3aTrPsI3BHEHUE OKPYIKAIOIIEH CPENBI.

TexHUUecKkue yCTPOWCTBA M INPAKTHYECKOE MPUMEHEHHUE: MY3BbIKAJIbHBIE HHCTPYMEHTHI, yIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIAMLIMHE, pajgap, paJuoNpHEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneus.

Jlemoncmpayuu

O6pazoBaHue 1 paclpoCcTpaHEHUE MOMEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kounebumromnieecs Teno kak HICTOYHUK 3BYKa.

HabmoneHne oTpakeHns U MPEeIOMIICHNS] MEXaHIIECKHUX BOJIH.

Habmonenne naTepdepeHnn u AudpaKny MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

Hal6mroneHne cBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C AMILTUTYIOW U 9aCTOTOH KOJIEOaHHM.

HccnenoBanme CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHUE, MOJSPU3AI, TUPPaKIU,
uHTEpEepEHIHS.

Tema 3. Onmuxka

TI'eomerpuueckas onruka. IlpsaMonuHelHoe pacmpocTpaHeHHE CBeTa B OOHOpoAHOW cpexae. JIyd caera.
Toue4yHbIit HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHNH B TUIOCKOM 3€pKaJle.



IIpenomnenue cBeTa. 3aKOHBI HPEIOMIICHHS CBeTa. AOCONIOTHBIM MOKa3aTenb mpernomieHus. IlomHoe
BHYTPEHHEE OTpaxeHHE. [IpeiebHbINH yro OJHOTO BHYTPEHHETO OTPaKCHUSI.

Hucnepcus ceeta. CiiokHBIN cocTaB Oenoro cBera. [[Ber.

CoOwuparomiye 1 paccenBaromye JuH3bl. ToHKas 1uH3a. POKYCHOE PacCTOSHUE W ONTHYECKasl CHJIa TOHKOW
mue3el. [locTpoeHne w300pakeHWil B COOMpArOIIUX M pPAacCeMBAOIUX  JHH3aX. DOpMyla TOHKOW JIHMH3HI.
VYBennueHne, 1aBacMoe JIMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTHKH.

BounHoBas onrtuka. HTepdepeHuns ceera. KorepeHTHbIE HCTOUYHUKH. Y CIIOBHS HaOIIOJCHUSI MAKCUMYMOB H
MHHHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT IBYX CUH(]A3HBIX KOTePEHTHBIX UICTOYHUKOB.

Hudpakuus ceera. Judpaxiuonnas pemérka. YcioBue HaOMIOICHNS TIaBHBIX MaKCUMYMOB NPHU TaJCHUH
MOHOXPOMaTHYECKOTO CBETa Ha AU(PPAKIHOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHndeckue YCTpPOHCTBA W IPAaKTHUECKOS NPUMEHEHME: OYKH, Jyma, (oToammapar, NPOEKINOHHBIHA
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OIITHKA, TU(PPAKIIHNOHHAS PEMIETKA, TIOJISIPOH.

JHemoncmpayuu

[IpsaMonmHe#HOE pacTIpoCTpaHEHNE, OTPAXKEHHE U IIPEOMIICHUE cBeTa. ONTHIeCKHe IpHOOpHI.

IlonHoe BHyTpeHHEE OTpaxkeHue. Mozienb CBETOBOAA.

HccrnenoBanne CBOMCTB M300paXCHUH B TMH3AX.

Monenu MUKpOCKONa, TeJIECKOTa.

Habnronenue natepdepeHiuy cBera.

Habnronenue mudpakuuu cera.

Habnronenue qucrnepcuu cBera.

ITonmy4yeHue criekTpa ¢ TOMOIIBIO IPU3MBI.

[Nomydenne criekTpa ¢ TOMOIIBIO JU(PPAKIIMOHHON PEIETKH.

HabmroneHne nossipuzanuy cBera.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3mepenne mokasaTens MpeloMIICHHUS CTEKIIA.

HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.

Habmonenne nucnepcun cBeta.

Pa3gen 6. OcHOBBI cienaJILHON TEOPUH OTHOCHTEIBHOCTH

I'panunbl NpUMEHMMOCTH KIACCUYECKOM MeXaHuUKH. IlocTynaTel crnenualbHON TEOPUMM OTHOCHUTEIBHOCTH!
MHBapUaHTHOCTh MOJYJsI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DHUHINTEHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHH U COKpallleHUEe JIUHBL.

OHeprust ¥ UMITYJIbC PENATUBUCTCKOMN YaCTHUIIBL.

CBs13b MaccChl C 9HEprueil 1 UMIYIbCOM PEIATUBUCTCKOM YaCTHIIBI. DHEPTHs TOKOS.

Pasnen 7. KBanroBasi puzuka

Tema 1. Dnemenmovl K6anmosou onmuKu

®otonsl. opmyna [Inanka cBa3n 3Hepruu GOTOHA C €r0 YACTOTOH. DHEPTHst M UMITYJIbC (POTOHA.

OtkpeiTre U uccnenopanue ¢orodddekra. Ompiter A. I'. CronmeToBa. 3akoHbl QoTorddekra. YpaBHEHHUE
OunrmTeitHa 1 potordpdekra. «KpacHas rpanuma» GoTorddexTa.

Hasnenwne cBeta. OnbiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuveckue ycTpoiicTBa M IpakTHYeCKoe NMpuMeHeHHe: (GoTodaeMeHT, pOToAaTIuK, CoNHeuHas Oarapes,
CBETOIHO/.

Hemoncmpayuu

®DoTto3¢h ekt Ha YyCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccrnenoBanme 3aKOHOB BHENTHETO POTOAPPeEeKTa.

CBeroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccestHuio o -yactun. IlmaHerapHas Mopaenb aTroma.
[ocrynats! bopa. U3nyuenne u norsomenne GOTOHOB MPU NEPEXOe aToMa C OJHOTO YPOBHS SHEPTUH Ha JPYTOHi.
Bunsr ciextpoB. CriekTp ypoBHEH SHEprur aToMa BOAOPOA.

BounHoBrle cBoiicTBa yactull. Bonusl e bpoiins. KopnyckynspHo-BOJIHOBON Jyaiu3Mm.

CrioHTaHHOE ¥ BEIHY)KJICHHOE H3TyUICHHE.

TexHHUECKHEe YCTPOWCTBA M TMPAKTHUECKOE IMPUMEHEHHE: CHEKTPAIBHBIA aHamU3 (CIEKTPOCKOI), Jiasep,
KBAaHTOBBII KOMITBIOTEP.

Jlemoncmpayuu

Monens ombita Peszepdopna.

Onpeznenenue ATMHBI BOJIHBI Ja3epa.

HaOmoneHne mMHEHYATHIX CIEKTPOB M3ITY4EHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi



Hab6mronenne THHEHYaTOro CIeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, [IOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus fAnpa. OTKpeITHE pPaguoaKTUBHOCTU. OTIBITHI
Pesepdopaa mo ompeneneHnio cocTaBa pagnoaKTHBHOTO m3nmydeHus. CBOHCTBa anbda-, 0eTa-, raMMa-u3IydeHHUs.
BnusHue pagroakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeITHE TIPOTOHA U HelTpoHa. HykimonHas monens snpa [eiizendepra—lBanenko. 3apsn sapa. Maccosoe
qucio sapa. M3otomsl.

Anbga-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacnan. ['amMa-uziaydeHue. 3aKOH paJroOaKTHBHOTO
pacnana.

DOHeprus CBs3U HYKJIOHOB B sizipe. SnepHble cuibl. JledexT Macch sapa.

SnepHble peakuuu. [lenenue u CUHTE3 sA€EP.

Snepusiit  peaktop. TepmosinepHblit cunHTe3. [IpoOieMbl W NEPCHEKTUBBI  SIIEPHOH  DHEPrETHKH.
OKOJIOTHIECKNE ACTIEKTHI SIIEPHON SHEPTETHKH.

OnemeHTapHbIe YacTHIBL. OTKpBITHE TIO3UTPOHA.

Mertoab! HAOIIOAECHHS M PETHCTPANH HIEMEHTAPHBIX YaCTHII.

OyHAaMeHTaIbHBIC B3aNMOACHCTBHA. EMUHCTBO pru3muecKor KapTHHBI MHpA.

TexHuyeckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHHUE: NO3UMETP, KaMepa BuibcoHa, sIepHBI peakTop,
aToMHas bomoa.

JHemoncmpayuu

CuéTyiK HOHU3UPYIOUUX YaCTHII.

Yuenuuecxuil sxcnepumenm, nabopamopnuie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3gen 8. DineMeHTBI aCTPOHOMUM M ACTPOGU3NKH

Oransl pa3BUTHS acTpOHOMHH. [IpuKkiIaqHOE 1 MUPOBO33PEHUYECKOE 3HAYEHNE ACTPOHOMUH.

Bun 3Bé3nHoro HeGa. Co3Be3aus, sipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE JBIKCHHUE.

ConHedHas cucTEMA.

Comnne. Conneunas aktuBHOCTh. McTtounmk osHeprum ComHuma u 3BE3A. 3BE3NBI, HX OCHOBHBIE
XapaKTEepUCTHKH. JlparpaMMa «CHEKTPalbHBIH KIacC — CBETHMOCTB». 3BE3ABI INIaBHOM MOCIEIOBATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBb» A 3BE37 INIABHOM MOCIEIOBATENBHOCTH. BHyTpeHHee cTpoeHuUe 3BE3.
CoBpeMeHHbIe NTPECTaBICHUS O MIPOUCXOXKACHUH U 3Bomonny CoiHIa U 3BE3/]. DTambl )KU3HU 3BE3 .

Mueunsrif Ilyte — Hama ["amaktuka. Ilomoxxenue u nBmwkenue Connia B I'anmakTuxe. THIBI rajlakTHK.
Papuoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sIpaX IAJIAKTUK.

Bcenennas. Pacmmpenue Bceenennoitl. 3akon Xa006ma. Pas0Oeranue ramaktuk. Teopust Bonbiioro B3peiBa.
PenukroBoe nznyyeHue.

MacmitabHas cTpykTypa BeenenHoii. MeTaranakTuka.

Hepeménnsie npobiaeMbl acTpOHOMHUH.

Yyenuuecxkue nabnooenus

HabmroneHnst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUH AT ONpeaeIeHuUs
TIOJIOKEHNSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3[uss CeBEepHOro MOIyIIapus M sIpKUe
3BE3HI.

Habmonenus B treneckon JIyHbl, manet, Mnegnoro [Tytu.

O0001aK011ee TOBTOPEHNE

Ponb u3MKHM M acTPOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COLMAIbHOW M 3THUYECcKOil cdepax
JIeITEIbHOCTH 4eJIOBEeKa, POJib U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHOW HAay4yHOW KapTHHE MHpa, POJIb
(busnveckoit Teopun B GOPMHUPOBAHUY TIPEACTABICHUH O (pU3MUSCKON KapTHHE MUPA, MECTO (PU3UIECKON KapPTUHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPECTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3U

Wzyuenne kypca ¢usmkn 06azoBoro ypoBHsA B 11 Kiacce OCYIIECTBISIETCS C y4ETOM COZIEpIKaTelNbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMn MaTeMaTHKH, OMOJIOTHH, XMMHUH, reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS: SBICHHUE, HAYYHBIH
¢axT, rumoresa, Gu3NUEcKas BEJUUMHA, 3aKOH, TEOpPHs, HAOJIOIEHHE, SKCIIEPUMEHT, MOJECIUPOBAHKE, MOIEIb,
U3MEpPEHUE.

Mamemamuxka: pemieHne CUCTEMBI YpaBHEHHH, TPUTOHOMETpHUYecKne (ZYHKIMH: CHHYC, KOCHHYC, TaHT€HC,
KOTaHT€HC, OCHOBHOE TPHI'OHOMETPHYECKOE TOXKIECTBO, BEKTOPHI W MX IMPOCKIIMH Ha OCH KOOPAWHAT, CIIOKCHHE
BEKTOPOB, MPOW3BOJIHBIC AJIEMEHTAPHBIX (DYHKIWHA, MPHU3HAKH MOJOO0MS TPEyTrOJHHHUKOB, ONpENelIeHHe IUIONIaan
IUTOCKUX GHUryp ¥ 00BEMa Tell.

Buonozus: >neKTpuYeckue SIBICHUS B JKUBOW TpUpPOAE, KoiebaTelbHbIE ABIDKCHHWS B JKUBOM HpHpoAe,
ONITHYECKHUE SIBIICHUS B )KUBOH MPUPOJIE, NSHCTBHE paHaIliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPHCTaJUINUECKast CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUs
KPHUCTAIIMUECKOH PEMIETKH, CIEKTPAIbHbII aHaIIN3.

Teozpagus: marHNTHBIE TIONMIOCA 3EMIIM, 3aJIS)KM MarHUTHBIX Py, (OTOCHEMKA 3EMHOM IOBEPXHOCTH,
IpecKa3aHue 3eMIIETPACEHHH.



Texnonoeus: TMHAN SIIEKTPOIEpeaad, TeHepaTop MEePEeMEHHOTO TOKa, JJIEKTPOIABHTaTeNb, WHAYKIIMOHHAS
nevb, paxap, paauonpuéMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-neub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS
OTITHKA, COJIHETHAsI OaTapes.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHOro npenmera «®Pu3nka» Ha ypoBHE CpeJHEro odmiero odpa3zoBaHus (0a30BBI ypOBEHb)
JIOJDKHO 00ECHEeYHUTh AOCTH)KEHHE CIICAYIOUINX JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX 00pa3oBaTeIbHBIX
Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

Jln4HOCTHBIE pe3yabTaThl OCBOEHHs yuyeOHoro mpeamera «®Pu3MKa» JOJDKHBI OTpaXkaTb T'OTOBHOCTH H
CIOCOOHOCTh 00Y4YaIOMINXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3WIMEH JIMYHOCTH, CHCTEMOM
[ICHHOCTHBIX OPHEHTAINH, IIO3UTHBHEIX BHYTPEHHHUX yOSKICHHUH, COOTBETCTBYIOIINX TPATUIMOHHBEIM IIEHHOCTSIM
pOCCHIICKOTO O0IIeCTBa, PACHIMPEHHE >KU3HEHHOTO OIBITa W OIBITAa JACATEIFHOCTH B IIPOILECCE peaTi3alliy
OCHOBHBIX HAIllpaBIICHUH BOCIIUTATEIHHOH NEATEIHHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHcKoro BOCIHTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOH MO3HUINH OOYYaroIIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO UJICHA
poccuiickoro o0mecTBa;

NPUHATHE TPAJUIIMOHHBIX O0IEUEIOBEYECKUX T'YMAaHUCTHYECKUX M JEeMOKPAaTHYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JCATCIBHOCTH B HMHTCPECAX TpPaXKAaHCKOIO O6H.[eCTBa, y4acTBOBaTh B
caMOyIpaBJIeHUU B 00pa3oBaTeIbHON OpraHn3alvy;

YMEHUEC BSaHMOﬂeﬁCTBOBaTL C COUUaJIbHBIMHU HWHCTUTYTaMHU B COOTBETCTBHU C UX (byHKHI/IHMI/I u
Ha3HA4YCHHEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJOHTEPCKON AEATEIEHOCTH;

2) NaTpPHOTHYECKOT0 BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHIICKON TPaXKTaHCKOW MACHTUYHOCTH, TATPHOTHU3MA,

[ICHHOCTHOE OTHOIICHHE K T'OCYNapCTBCHHBIM CHMBOJIAM, JAOCTIDKCHHSAM POCCHHMCKHX YYEHBIX B OOJIACTH
(hM3UKA ¥ TEXHUKH;

3) 1IyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMUSI:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CHOCOOHOCTE OLICHMBATh CUTyallUI0O W NPUHUMATbL OCO3HAHHBLIC PCUICHHA, OPUCHTUPYICH Ha MOPAJIBHO-
HpPaBCTBCHHBIC HOPMbBI U HEHHOCTH, B TOM YUCJIC B ACATCIIBHOCTU y‘{éHOFO;

OCO3HaHHE JINYHOTO BKJIa/Ia B IOCTPOSHHUE YCTOWYHBOTO Oy IylIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYLIEro (H3MYECKOM
HayKe;

5) TpynoBoro BocnuTanusi:

HHTEpeC K Pa3sNUIHBIM cepaM mpodhecCHOHAIFHON NEesITeIbHOCTH, B TOM YHCIE CBA3aHHBIM C (DU3HKON U
TEXHUKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiedl mpodeccnr W peanr30BBIBATE COOCTBCHHEIC
JKU3HCHHBIC TUTaHBI,

TOTOBHOCTh W CIIOCOOHOCTH K 00pa30BaHHIO M caMO00Opa30BaHHUIO B 00JacTH (PU3MKH Ha MPOTHKCHUU BCEH
JKU3HH,

6) 9K0JIOTHYEeCKOr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYJBTYpbl, OCO3HaHHE TJIOOAIBHOIO XapakTepa 3KOJIOTHYECKUX
npooeM;

IJIJAHUPOBAHUE U OCYIIECTBJICHUE JEHCTBUM B OKpY)Karollel cpelie Ha OCHOBE 3HAHUS 1ielield YCTOHYMBOTO
Pa3BUTHA Y€JIOBEYCCTBA;

pacIIpeHre OmbITa ACATEIbHOCTH SKOJIOTHYECKOW HAIMPaBICHHOCTH HAa OCHOBE HMMEIOIMIMXCS 3HAHWU IT0
(uznke;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS (PU3HMUECKON
HAYKU;

OCO3HaHHE LEHHOCTH HAY4YHOW AEATEeIbHOCTH, FOTOBHOCTh B IPOIIECCE M3Yy4YEHUS! (U3MKH OCYILIECTBIISTH
IMPOCKTHYIO U UCCICA0BATECIIBCKYIO ACATCIIbHOCTD NHANBUAYAJIBHO U B I'PYIIIC.

METANPEJIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIe YHHBepPCaJdbHbIe yueOHbIe 1elicTBUSA
Ba3oBble Joruyeckue AeiicTBus:
CaMOCTOATENHHO (POPMYJINPOBATH U aKTYaJIM3UPOBATh NPOOJIEMY, PaCCMaTPHBAThL €€ BCECTOPOHHE;
OIIPEIEIIATh e ISSTEIbHOCTH, 3a/1aBaTh IapaMETPhbl M KPUTEPUH UX JOCTYIKEHHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMAaTPUBAEMBIX (PM3HMUECKUX SIBICHHSAX;
pa3pabaTbiBaTh IUIaH peHIeHHs MpoOieMbl C Y4€TOM aHaIM3a HWMEIOIIMXCS MaTepualibHbIX U
HeMaTepHaIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHBBI B JICSTEIHbHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIBTATOB LIETIAM, OLEHHBATh PHUCKH
MOCJICICTBUH JIESITENbHOCTH;

KOOPJWHUPOBAaTh W BBINOJHATE pabOTy B YCIOBHAX pPEAIBHOTO, BUPTYaJbHOTO M KOMOWHHMPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX IPOOIIEM.

Ba3oBble ncciieqoBaTebCcKue J1eiiCTBUA.

BJIaIeTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TIOHSITUSIMH M METOIaMU (PU3NYECKON HAyKH;

BJIaJIeTh HaBBIKAMH Y4eOHO-UCCIIEIOBATENbCKOW M IIPOEKTHOW JesATEIBHOCTH B 00JacTH (QH3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOMCKY METOJIOB PELICHUs 33/1a4 (hH3HIECKOrO COMEPKAHMS,
NPUMEHEHHUIO Pa3InuHbIX METO/IOB IIO3HAHUS;

BJIaZIeTh BHUAAMH JEATEIHLHOCTU IO MOJYYSHHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETaluy, NpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX y4YEOHBIX CHUTyalUsX, B TOM YHWCIE NIPH CO3JaHUM Y4EeOHBIX MPOEKTOB B 00IacTH
(huznky;

BBIABJIATh NPUYNHHO-CIICACTBCHHBIC CBSI3M M aKTyallM3MPOBAaTh 3aJady, BBIABHIaTh THIIOTE3y €€ pEIICHUs,
HAaXOAWTh apIyMEHTHI JUIS I0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh MapaMETPhl M KPUTEPUH PELICHHS;

aHATM3MPOBATh IIOJNyYCHHBIE B XOAE PEIICHWS 3aJa4d pe3ylIbTaThl, KPUTHUECKH OLECHHWBATh HX
JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTHh M (OPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIBHOM AEATEIBHOCTH, B TOM YHCIE IIPH
M3y4eHUH (QU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsAM, OLICHUBAThH HpI/IO6pCTéHHLII7[ OIIBIT,

YMETH NICPECHOCUTH 3HAHUSA 11O (l)I/I3I/IKe B IMPAKTUYIECKYIO O6J'IaCTI) KUBHCACATCIBbHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeif;

BbIABUT'aTb HOBBIC UACH, IPEAJIAraTh OPUTMHAJIIbHBIC TOAXOAblI U PCUICHUA,

CTaBUTbH IPOOJIEMBI U 3a]1auHl, JOITYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

Pabora c undopmanueii:

BJIaJeTh HABBIKAMU MNOIyYeHHs HHPOpManuu (U3HMUECKOTO COACPKAHHS M3 MCTOYHHUKOB PasHbIX THIIOB,
CaMOCTOATENBHO OCYIIECTBIIATh MOWCK, aHAIM3, CHCTEMAaTH3alMI0 M MHTEPIPETANI0O MH(DOPMALUH Pa3IUIHBIX
BUZIOB U (hopM mpencTaBiIeHNUS;

OLICHNBATh JOCTOBEPHOCTh HH(POPMAIINH;

HCII0JIB30BaTh CPEACTBA I/IH(I)OpMaL[I/IOHHI)IX 1 KOMMYHHUKallUOHHBIX TEXHOJIOTUH B pCUICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OPraHMU3allMOHHBLIX 3a1a4 C CO6J'IIOI[CHI/ICM TpeGOBaHI/Iﬁ OPTOHOMUMKH, TEXHUKHU 6C3OHaCHOCTI/I,
THTHEHBI, PeCypcocOepex eHus], IPaBOBBIX U 3THYECKUX HOPM, HOPM HH(OpMaMOHHOI 6e3011acHOCTH;

CO3/1aBaTh TEKCThI (PM3MYECKOTO COJIEPKaHUs B Pa3IMYHBIX GopMmarax ¢ y4€TOM Ha3HaueHHs WH(opManuu u
LeJIeBOl ayIUTOPHH, BEIOHpast ONTUMAILHYIO pOpMY TPEJICTABICHHS ¥ BU3yaIU3aliH.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3MKU U BO BHEYPOUHOH AEATEIHHOCTH;

pacro3HaBaTh MPEAINOCHUIKN KOHPIMKTHBIX CUTYAH ¥ CMST4aTh KOH(IUKTHI;

pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SA3BIKOBBIX CPE/CTB;

MIOHMMATh U UCTIOJIb30BATh MIPEUMYILECTBA KOMaHIHONW M MHIMBUIYaJIbHOI pabOTHI;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHHA C Y4E€TOM OOLIMX HMHTEPECOB M BO3MOXHOCTEH
Ka)XJIOTO 4JIEHa KOJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBAaTb M KOOPAMHUPOBATb JEHCTBUS IO €€
JIOCTHKEHHUIO: COCTABJISTh IUIAH JCWHCTBUH, pacrlpelelisiTh poJid ¢ y46TOM MHEHHMH Y4YacTHHKOB, OOCYXKAaTh
pe3yIbpTaThl COBMECTHOI paboThI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIa/la ¥ KAKIOT0 YYaCTHHKA KOMaH/bI B OOIIIMH pe3yNbTaT 1o pa3paboTaHHBIM
KPUTEPUSIM;

IpeJlaraTh HOBBIE IPOEKTHI, OLICHUBATh WAEU C MO3MIHMU HOBU3HBI, OPUIHMHAIBHOCTH, NPAKTHUECKOU
3HAYUMOCTH;

OCYILECTBIISITh MMO3UTHUBHOE CTPATErMUECKOE MOBEJCHHUE B PAa3IMYHBIX CUTYalUsAX, MPOSBIATH TBOPUECTBO U
BOOOpaxKeHHUE, ObITh MHULINATHBHBIM.

PeryasTuBHBbIEe YHMBepcaabHble yueOHbIe 1elicTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENIBHYIO JESTEIBHOCTh B OONACTH (HU3UKH H aCTPOHOMHH,
BBISIBIIITH MPOOJIEMBI, CTaBUTH U ()OPMYIHPOBATH COOCTBEHHBIE 3a1a9H;

CaMOCTOSITENIFHO COCTABIIATh IUIAH PEIICHUS pPAcYETHBIX M KA4eCTBEHHBIX 3a/a4, IUIAH BBIMOJHEHUS
MPAaKTUIECKOH pabOTHI ¢ YIETOM HMEIOIMINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM;

pacmmpsATh paMK1 y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX IIPEIOYTEHHUH;

JleTIaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €TI0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHNBATh NPUOOPETEHHBIN ONBIT;



CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO dPYIUIIUN B 001acTH (PU3UKH, IOCTOSTHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBINA HHTENIEKT:

JaBaTh OIICHKY HOBBIM CHTYalHsSM, BHOCHTh KOPPEKTHUBHI B JIEATEIBHOCTH, OICHHBATH COOTBETCTBHUEC
Pe3yIBTATOB LEISAM;

BJIaJCTh HABBIKAMH MMO3HABATEIBHON pe(IeKCHH KaK OCO3HAHHS COBEPIIACMBIX IEHCTBHI M MBICIATECIBEHBIX
MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUII;

UCIIOJIb30BaTh NPUEMBI Pe(IICKCHH JUIS OLIEHKH CUTYaIMH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO ITPUHUMATh PEIICHHS 110 UX CHIKEHUIO;

NPUHAMATh MOTUBBI M apI'YMEHTHI JPYTHX IIPH aHAIN3€ PE3YJIbTaToB JeATeIbHOCTH;

NPUHAMATH ce0sl, TOHUMasi CBOU HEAOCTAaTKH U JJOCTOMHCTBA;

NPUHAMATh MOTUBBI M apTYMEHTHI JPYTHX IIPH aHAIN3€ PEe3YJIbTaToB JeATeIbHOCTH;

MIPHU3HABATh CBOE MPABO U MIPABO IPYTUX HA OIMIMOKH.

B mpomiecce mocTHKeHUS IMIHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAaMMBI IO (PU3HKE IS YPOBHS CPEAHETO
obmero o6Opa3oBaHus y OOydJarOIIWXCS COBEPHIICHCTBYETCS SMOLMOHANBHBIA WMHTEIIIEKT, IPENNoaralomni
c(hOpMHUPOBAHHOCTE!

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BHICTH
HaIIpaBJICHUS Pa3BUTH COOCTBEHHOM IMOIMOHAIBEHON Cephl, OBITh YBEPECHHBIM B cebe;

CaMOpEeTYJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NpPUHMMAaTh OTBETCTBEHHOCTH 3a CBOE
IIOBCACHHUC, CHOCO6HOCTB aIanTUpoOBaTLCA K OMOLIMOHAJBHBIM H3MEHCHUAM U IMPOSABJIIATH FI/I6KOCTL, 6I)ITI:.
OTKPBITBIM HOBOMY;

BHyTpeHHeﬁ MOTHUBALUU, BKHIO‘IaIOIlIeﬁ CTPpEMJICHHUEC K JOCTHIKCHUIO HCJIM W YCHEXy, OITUMU3M,
WHUIIUATUBHOCTb, YMCHUE I[eflCTBOBaTL HUCXO0OA U3 CBOUX BO3MO)KHOCTCI>1;

SMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh 3MOIIMOHATHHOE COCTOSHUE NPYTUX, YUUTBIBATH €r0O MPH
OCYILIECTBIICHIH OOIICHNUS, CIOCOOHOCTH K COUYBCTBHIO U COMIEPEKMBAHUIO;

COLIMANIFHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOWICHHS C JAPYTUMH JIFOJBMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U Pa3peIIaTh KOHQIUKTEL.

NPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mpeiMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OpPMHUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHHH:

JIEMOHCTPHPOBATh Ha MMpUMeEpax poiib U MEeCTO (U3UKU B (POPMUPOBAHMU COBPEMEHHON Hay4YHOH KapTHHBI
MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IIPAKTUUYECKOM EATENbHOCTH JIIOJEH;

YUUTBHIBATh FPAHMIBI IPUMEHEHUS N3YYCHHBIX (DU3UUECKUX MOJIENICH: MaTepuasibHas TOYKa, HHepIHalbHas
cucreMa oTcuéra, abCOJIOTHO TBEPJOE TEJO, UICANbHBIN ra3, MOAEIN CTPOSHHUS I'a30B, )KUAKOCTEH U TBEPIBIX TEl,
TOYEYHBIH 3JIEKTPUIECKHUIT 3aps/] IIPU pelieHnH (PU3NUECKHX 3a1ay;

pacrio3HaBaTh ()M3MUYECKHE SBJIEHHUS (IIPOLECCHI) M OOBSCHATH HMX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KHHETHYECKON TEOPUH CTPOEHUS BEUIECTBA M AJIEKTPOJUHAMHUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JIBIKEHNE, CBOOOIHOE Ta/IeHHE TEJ, ABWKEHHE 110 OKPYXHOCTH, HUHEPLHS, B3aHMOJICHCTBHE Tel,
1 dysus, OpoyHOBCKOE IBH)KEHHE, CTPOSHHE JKUIKOCTEH 1 TBEPBIX Tel, N3MEHEHNe 00bEMa Tell IPH HarpeBaHUU
(ox7axIeHWH), TEIUIOBOE pAaBHOBECHE, HCIApeHHe, KOHACHCAIWs, IUIABJICHWE, KPUCTALIM3AIMs, KHIICHUE,
BIQKHOCTh BO3/lyXa, MOBBIIICHWE MAaBICHWS Tra3a IPH €ro HarpeBaHHM B 3aKPBITOM COCYZAE, CBS3b MEXIy
napaMeTpamMu COCTOSIHUA ra3a B U30IPOLECCax, dJCKTpU3aLys Tell, B3aUMOIECHCTBUE 3apsIIOB;

OTHCHIBATh MEXaHUYECKOE IBKECHUE, UCTIOB3ys (PU3NIECKHEe BEINIMHBL: KOOPAUHATA, IIyTh, IEpEMEIleHHE,
CKOPOCTb, YCKOpEHHME, Macca Tella, CWIa, HUMIIYJIbC Tejla, KUHETHYECKash JHEprus, NOTCHLMAIbHAS JHEPrus,
MeXaHHuecKkasi paboTa, MeXaHHYecKas MOIIHOCTb; MPHU OINHMCAHUM INPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCTIONIb3YEMBIX BEJIMYHMH, UX 0003HAUEHHS M €AMHHIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOININE AAHHYIO (pH3NYECKYIO
BEIMYKHY C APYTUMH BEIUIHMHAMU;

OIUCHIBATh M3YYEHHbIC TEIIOBBIE CBOMCTBA TEJ M TEIIOBBIC SBJICHMUS, MUCHONB3YsS (PU3NYECKUE BEITHIHMHBI:
JaBJICHUE Ta3a, TEMIEpaTypa, CpeAHss KUHETHYecKas DHEpPrusl XaoTHUECKOro JABIDKEHHMS  MOJIEKYI,
CpelHeKBaIpaTHYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHI SHEPrus, padoTta rasa, Ko3QQpHUIIHEeHT
MOJIE3HOTO JICHCTBHSI TEIJIOBOTO JIBUTAaTeNs; IPH OIMCAHWUHM NPABHIBHO TPAaKTOBAaTh (UIUUECKHH CMBICI
WCTIONB3YEMBIX BEIHYHH, UX 0003HAYCHNSA M €IUHHIBI, HAXOTUTHh (HOPMYJIIBI, CBSI3BIBAIONINE JAHHYIO (DH3UUIECKYIO
BEJIMYHMHY C APYTUMH BEIHIHNHAM;

ONHKCHIBaTh HW3y4YCHHBIE JJIEKTPHUECKHE CBOMCTBAa BEIIECTBA W JIEKTPUYECKHE SBICHHSA (TIPOILIECCHI),
UCTIONB3YS (PM3UUECKUE BETUUNHBI: IEKTPUICCKUN 3apsl, SJICKTPUIECKOE MoJIe, HAPSHKEHHOCTH TOJIS, IOTEHIIHA,
Pa3HOCTh MOTEHIHAJIOB; MPH OMHCAHWU MPAaBWIHHO TPAKTOBATH (DU3WUYECKUHA CMBICI MCIIOJIB3YEMBIX BEIHYHNH, UX
0003HAYCHNS W €AWHUIBI, YKa3blBaTh (DOPMYJIBI, CBA3BIBAIOIINME NAHHYI (DU3WYECKYI0 BEIHYMUHY C APYTHMHU
BEIMYMHAMUY;

aHAIM3MPOBATh (PU3MUYECKUE TPOLECCHl U SIBICHUS, UCTONB3YS (PU3NUECKHE 3aKOHBl W IPHHIUIBL 3aKOH
BcemupHoro tsarotenus, |, 11 u 1l 3akonsr HeroToHa, 3ak0H cCOXpaHeHHsT MEXaHMUYECKOH YHEPTUH, 3aKOH COXPaHEHHS
UMIIyJbCa, NPUHIMI CYNEPHO3UIUN CHUJI, IPUHLIUI PABHONPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHMS BELIECTBA, ra30BblE 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOH SHEpruu TEMI0BOro



IOBIKEHHS MOJEKYI ¢ aOCONIOTHOH TeMIepaTypoil, IepBBIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHECHUS
3IIEKTPUYECKOro 3apsiga, 3akoH KyioHa, @IpH 3TOM pas3iH4aTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHSI (TpaHUIlbl, 0071acTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NPUHIMIIBI AEHCTBHSA MAalIMH, NPUOOPOB M TEXHHMYECKHX YCTPOMCTB; pa3indaTh
YCIIOBHS MX 0€30IaCHOTO MCIIOJIB30BaHUS B IOBCEIHEBHOM KU3HU;

BBIIIOJIHATh 3KCIEPUMEHTHl 0 HCCICAOBAaHHIO (M3HYECKHX SIBJICHHH M IIPOLIECCOB C HCIIOIb30BaHHEM
NpSAMBIX M KOCBEHHBIX HW3MEpPEHWil, NpH 3TOM (OpMYJIHpOBaTh MpodieMy/3agady M THUIOTE3y y4eOHOTo
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTO O00OpYyJOBaHMs, IPOBOJUTH ONBIT M (HOPMYIHUPOBATH
BBIBOJIBI;

OCYILIECTBIISITH TPSIMbIE U KOCBEHHBIE M3MEPEHUsI (PM3MUECKHUX BEJIMYHMH, P ATOM BBIOUPATH ONTHMAJIBHBIH
CIoCco0 U3MEPEHUsI U UCTIO0JIb30BaTh N3BECTHBIE METO/BI OLIEHKH MOTPELTHOCTEH N3MEPEHUIT;

UCCIIeI0BaTh 3aBUCHMOCTH MEXIy (PM3NYEeCKUMHU BEINYMHAMU C MCIIOJIb30BaHUEM TPSIMbIX U3MEPEHUH, IpH
9TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIBTATHl NOJYYEHHONH 3aBHCUMOCTH (M3NYSCKUX BEIUYUH B
BHUJIE TaOIHL U rpadUKOB, NeIaTh BEIBOABI II0 Pe3yJbTaTaM HUCCIICIOBAHNUS;

coOmomaTh TpaBWia 0€30MacHOTO TpyAa TIIPH TPOBEICHWH HCCIEJOBAaHMA B paMKax ydeOHOTro
9KCIIEPHMEHTa, Y4eOHO-HCCIEAOBATEIECKON M TPOEKTHOI IEATENFHOCTH C HCIOJIB30BAaHUEM H3MEPUTEIBHBIX
YCTPOHCTB U TaOOPaTOPHOTO 0OOPYAOBAHIS,

pemaTs pacu€THBIe 3aJadd C SIBHO 3aJaHHOW (DH3WYECKOH MOJENBI0, HCIOJB3Ys (HU3NUecKue 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a]aull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 (hopMyIIbI, HEOOXOAUMBIC AJIs €€ PEIICHHS, TIPOBOAUTh PACYETHI U OLICHUBATH PEAIHbHOCTD MOJYYCHHOTO 3HAYCHUS
(hU3UUECKOI BETHMUYUHEI,

pelaTh KayeCTBEHHbIE 3aJadyM: BBICTPAUBATHh JIOTMYECKH HEMPOTHUBOPEUMBYIO LEMOYKY PaCCYXICHUM C
OTOPOH Ha M3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUESCKHE SBICHHS;

UCIIONB30BATh NPH PEIICHUHM Y4YEOHBIX 3a7ad COBPEMEHHBIC HMH()OPMAIIMOHHBIC TEXHOJOTHH IS TOMCKA,
CTPYKTYpPHPOBAHHS, HHTEPIPETALIMK U IPEACTaBICHHS y4eOHON 1 HAyYHO-TIOMYIIAPHON HH(pOPMALHH, TOTy4eHHOM
U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHYESCKH aHAIM3HPOBATH MOTy4aeMyI0 HH(OpMAIIHIO;

NPHBOJHUTH IIPUMEPHI BKIIAAa POCCHUCKHX M 3apyOS)KHBIX YUEHBIX-(ODU3UKOB B PAa3BUTHE HAYKH, OOBSCHCHHUE
HPOLIECCOB OKPYKAIOLIEr0 MUpPa, B PA3BUTHE TSXHHKU M TEXHOJIOTHI;

UCIIOJIB30BATh TCOPETHYCCKHE 3HAHMS MO (U3UKE B ITOBCCIHEBHOM KU3HU Ul oOecrieyeHus 0e30MacHOCTH
npu 00paleHny ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
9KOJIOTUYECKOT'0 MTOBEJICHUSI B OKpYKalollei cpeze;

paboTate B Tpymme C BBINOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, IUIAaHMPOBAaTh pPabOTy TIpyYIIIbI,
paluOHAaJIbHO pacrpeacIsATh O6H3aHHOCTI/I U TUIAaHUPOBATH ACATCIIBHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aICKBATHO
OLICHMBATh BKJIAJ] KaXJIOT0 M3 YYAaCTHUKOB IPYMIIbl B PELICHUE PACCMaTPUBAEMOMN MPOOIIEMBI.

K koHmy oOydeHus B 11 Kiacce mpenMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTD Y 00YYAIOIINXCS YMECHHIA:

JEMOHCTPHPOBATh Ha MPUMEPAX POJb U MeCTO (GU3HKU B HOPMUPOBAHUH COBPEMEHHOIN HAyYHOH KapTHHEI
MHpPa, B Pa3BUTHU COBPEMEHHOIl TEXHUKH M TEXHOJOTHM, B MPAaKTHYCCKOH NEATEIBHOCTHU JIIOJCH, LEIOCTHOCTD U
SIUHCTBO (PM3UYECKOH KapTHHBI MHPA;

YYUTHIBATH TPAHMIBI IPUMEHEHUS H3YYCHHBIX (DM3UYSCKUX MOJENCH: TOYCUHBIH MEKTPHISCKUI 3aps, JIyd
CBETa, TOUEYHBIII MCTOYHUK CBETa, siEpHAsl MOJENb aToMa, HYKJIOHHas MOJEJb aTOMHOTO siipa NPH PELICHUH
(buznueckux 3agad;

pacrno3HaBath (U3MYECKUe SIBICHUS (IIPOLIECChI) U OOBSICHATh MX Ha OCHOBE 3aKOHOB DJIEKTPOJAMHAMUKU H
KBaHTOBOH (DM3MKH: 3JIEKTPUYECKasl IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEHCTBHS TOKa,
B3aUMO/ICHICTBUE MAarHUTOB, 3JEKTPOMArHUTHAS MHAYKIMS, EHCTBHE MarHUTHOTO IOJIS Ha NPOBOJHHUK C TOKOM H
IOBIKYLIMACS 3apsj, O3JCKTPOMAarHWUTHBIC KOJEOAaHHWsS W BOJHBIL, MNPSAMOJMHEHHOE pPACIPOCTPAHCHHE CBETa,
OTpaXeHWe, NpeJomieHHe, uHTepdepeHrs, AUdpakuus © NOIIpU3alMs CBeTa, JUCIEpPCUs  CBETa,
tdhoroanexTpudeckuit d3pdpexT (Pporoddhdexr), cBeToOBOE NaBIICHHE, BOZHUKHOBEHHE JHHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAs PaJHOaKTHBHOCTH;

OIMCHIBATh HM3YYCHHBIC CBOICTBAa BeleCTBa (QIICKTPUYECKHE, MArHUTHBIC, ONTHYECKHE, ICKTPUYCCKYIO
MPOBOIMMOCTb PA3IMYHBIX CPEN) U 3JIEKTPOMATHUTHBIC SIBIEHHS (TIPOLECCHI), UCTIONB3Ys (PM3MUYECKUE BETHUMHBI
ANIEKTPUUYECKUH 3apsifl, CUila TOKa, DIIEKTPHUUECKOE HANpPsDKEHHE, JJIEKTPUYECKOe CONPOTHBJICHHE, pPa3HOCTh
MOTEHIMAJIOB, JJIEKTPOJBIKYIIAs CUila, paboTa ToKa, MHIAYKIMsS MarHUTHOTO nous, cuia Amnepa, cuia JlopeHna,
MHJyKTUBHOCTh KAaTYIIKH, SHEPrHs 3JEKTPUYECKOrO0 M MArHUTHOI'O IOJIeH, Mepuoji U 4YacToTa KoyeOaHHi B
KosiebaTeNbHOM KOHTYpE, 3apsiji M CHJIa TOKa B MPOILECCe TaPMOHMYECKHX O3JIEKTPOMATHUTHBIX KoJeOaHuii,
(hoKyCHOE pacCTOsiHHE M ONTHYECKas CHJa JIMH3bI, NMPHU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUYECKUIH CMBICI
UCIIOJNIb3YEMbIX BEIMYMH, UX 0003HAUEHHS U €AMHHIIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DH3HUYECKYIO
BEJIMYMHY C IPYTUMH BEJIMUNHAMM;

OIUCHIBATh M3y4YCHHBIC KBAHTOBBIC SIBJIEHUS M HPOLECCHI, MCHONB3Ys (U3MYECKHE BEINYMHBI: CKOPOCTD
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUS M HMMITYJIbC (OTOHA, IEPHUO]] MOJypacmaja,
SHEPTUsl CBSA3M aTOMHBIX S/IEp, IIPH ONMCAHUH IIPABUIILHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIB3YEMBIX BEJIHYHH,



uX 00O3HAYCHUS W €IUHUIBI, YKa3bIBaTh (POPMYJBI, CBSI3BIBAIOIINE NAHHYIO (PU3MYECKYIO BEIUYUHY C APYTUMH
BEJINYMHAMH, BBIYHCIIATH 3HAUCHNE (PU3NIECKON BEITMUHMHBI;

aHATM3MPOBATh (PU3MUYECKUE TPOLECCH U SIBICHUS, MCTONB3ys (PU3UUECKHE 3aKOHBl M IPHHIUIBL 3aKOH
Owma, 3aKOHBI MOCIIENOBATEIHLHOTO M MAPaUICIBHOTO COEAMHEHUs] IMPOBOJHHUKOB, 3akoH JDxoyms—JleHma, 3akoH
3JIEKTPOMAarHUTHONH WHIYKIMH, 3aKOH IPSIMOJMHEHHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAXCHHUS CBETa,
3aKOHBI TIPEJIOMJICHHSI CBETa, ypaBHEHHMEe OWHINTeHHA M1t GoTodddeKTa, 3aKOH COXpPAHEHHUS IHEPTUH, 3aKOH
COXpaHEHMs MMITYJIbCa, 3aKOH COXPAaHEHHUS JIIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHWs MacCOBOIO 4HCIa,
noctynarsl bopa, 3aKOH pagMoakTUBHOIO pacmaza, MpH 3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BEIPaKEHNE U YCIIOBHUS (TPaHULIbI, 00JIaCTH) NPUMEHHUMOCTH;

OIIpEeIeNIATh HAllpaBJICHHE BEKTOpa MHIYKIUH MarHUTHOTO MOJIsi IPOBOIHKMKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenna;

CTPOUTD U ONUCHIBATH H300pa)KEHUE, CO3aBAEMOE TUNIOCKUM 3€PKaJIOM, TOHKOH JIMH30i1;

BBINIOJTHATh AKCIIEPUMEHTBI IO HCCICIOBAHUIO (HU3WYECKUX SBICHHH M TIPOIECCOB C HCIOIb30BAHUEM
OpSAMBIX W KOCBEHHBIX M3MEPCHHI: TNPH ASTOM (QOPMYJIHpOBaTH MpobieMy/3agady M THIIOTE3y Yy4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IPEIJIOKECHHOTO 00OpYyJOBaHMS, NPOBOJUTH ONBIT M (HOPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIISTH TPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PM3MUECKUX BEIMUIHH, IPH 3TOM BBIOMpPATh ONTUMAIBHBIH
CI0CO0 M3MEPEHUS U HCTI0JIb30BATh N3BECTHBIE METOABI OLIEHKH MOTPENTHOCTEH H3MEPEHHNH;

UCCIe0BaTh 3aBUCUMOCTH (U3MYECKUX BEJIWYMH C HCIOJIb30BAHMEM IPSIMBIX H3MEPEHHH: IIPH 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (DM3UYCCKHX BEIHYUH B BHUJIC
Ta6J'II/III u I‘pa(bI/IKOB, JCJIaTb BBIBOALI ITO PE3YyJIbTaTaM UCCIICAOBAHUS,

coOmomaTh mpaBuna Oe30IacHOrO TpyAa MpU TPOBEJCHHM MCCICJOBAaHUM B paMKaX y4eOHOro
IKCIIEPUMEHTa, y4eOHO-HMCCIIEIOBATEIbCKOM U TPOEKTHOM [EsITENbHOCTH C HCHOJIb30BAaHHEM H3MEPUTEIbHBIX
YCTPOMCTB 1 J1aO0OpaTopHOTO 000PYIOBAHUS;

penate pacuéTHBIC 3a7add C SIBHO 3aJaHHOW (PU3HMYEcCKON MOJEIbI0, HUCTONB3ys (DPU3NYECKHE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJaull BEIOMpPATh (PU3NUCCKYIO0 MOAENb, BHIACTATh (U3UIECCKUE BETHIHHBI
1 GopMyIbl, HEOOXOANUMBIE IS €€ PEIIeHHs, TPOBOAUTh PACUETHI U OLICHUBAThH PEAIbHOCTH MTOIYIEHHOTO 3HAYCHUS
(hu3MUECKOI BENYNHEI;

penraTte KadecTBEHHBIC 3aJadd: BHICTPAMBATH JIOTHUECKH HETPOTHBOPEUUBYIO LETMOYKY PacCyKACHHH C
OHOpOﬁ Ha N3y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/IC SIBJICHUA,

HCIIOJIB30BaTh IMPU PCUHICHUU y‘-ICGHI)IX 3aga4 COBpPCMCHHBLIC I/IH(i)OpMaI_lI/IOHHI)IC TCXHOJIOTHHU AJIs IIOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALMHU H MPEJCTaBIeHHs] y4eOHOI 1 Hay4HO-TIOMYJISIPHOM HH(pOPMaIHH, TTOJTy4YeHHON
13 pa3JIMYHbIX UCTOYHUKOB, KPUTHUYCCKU aHATIU3UPOBATH IMMOJTYUYaCMYyIO I/IH(bOpMaIlI/IIO;

OOBSCHATh NPUHIMIIBI JEHCTBHUS MAallIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS HX
0€3011aCHOTO UCIIOJIL30BaHUs B IOBCEAHEBHOM KHU3HHU;

NPUBOANTH TIPHUMEpPHI BKJIA/JAa POCCHUICKMX M 3apyOeXHBIX YUEHBIX-(M3MKOB B pa3BUTHE HAayKH, B
00BSCHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJNIb30BaTh TEOPETHYECKUE 3HAHUA 1O (U3MKE B IMOBCEIAHEBHOM XM3HU Ul obecredeHus] 6e30MacHOCTH
npu o0paleHny ¢ MpudopaMM W TEXHUYECKUMHU yCTPOWCTBAMH, Ul COXPAHEHHMS 370POBBS W COOJIONEHHS HOPM
9KOJIOTMYECKOT0 MOBEJCHNUS B OKpYKaloIei cpeze;

paboTaTe B Tpymme C BBINOJHEHHEM pA3IMYHBIX COIMANBHBIX pPOJICH, IUIAHWPOBAaTh pPabOTy TpyMIIH,
paluOHAJILHO pactpeac/IsATh 00513aHHOCTH U IJIaHUPOBATH ACATCIIBHOCTh B HECCTAHAAPTHBIX CUTyalUAX, aI€KBAaTHO
OIIEHUBATh BKJIaJ KaXIOT0 U3 yYaCTHUKOB IPYMIIBI B PELICHHE PaccCMaTpUBaeMOM MpoOIeMsl.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pasnenoB u KonngecTBo yacoB OnexkTpoHHbIe (LU(POBLIE)
n/n TEM MPOTPaMMBbI Bcero | Kontpons | Ilpaktuue o0pazoBaTesbHbIE PECyPCHI
HBIE CKue
paboThI paboThI

Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUSA
1.1 | ®u3uka u METObI HAYYHOTO 2 bubnuorexa [IOK

MTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunematuka 6 1 bubmuorexa [JOK

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

2.2 | lunamuka 16 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 8 1 1 bubnuorexa [IOK
MEXaHHKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 30
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMUKA
3.1 | OCHOBBI MOJIEKYIISIPHO- 14 1 bubnmoreka [JOK
KHHETHYECKOW TCOPHHU https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOAMHAMHUKHI 14 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTtHbie COCTOSIHUS 8 bubmuorexka [JOK
BerecTBa. Ma3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 36
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 | DnexkTpocTaThKa 13 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IloCTOSIHHBIN ICKTPUICCKUI 20 1 2 bubnnoreka [JOK
TOK. TOKH B pa3jMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 33
Wrorosas koHTpoJibHAs paboTa 1 1
OBIIEE KOJIMYECTBO YACOB 102 5 5
110 ITIPOTPAMME
11 KJIACC
Ne HanmeHoBaHue pa3enoB u KosmdectBo yacoB OnexkTpoHHbIe (1(POBHIC)
/1 TEM TIPOTPaMMBI Bcero | Konrpons | IIpakTu o0pa3oBaTeNbHBIE PECYPCHI
HBIC YeCKHe
paboThl | paboThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 | MarauTHOe 1oJIe€. 20 2 2 bu6mmoreka [JOK
DJeKTPOMArHUTHAS MHTYKITHSI https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 20
Pa3nen 2. KOJIEBAHUWSA U1 BOJIHbI
2.1 | MexaHnuecKue u 15 1 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIC KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
2.2 | MexaHH4YecKue U 10 1 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 17 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 42
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 | OcHOBBI CIEIMATILHON TEOPUHN 6 1 bubnuoteka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro 1o pasnery 6
Pa3nesn 4. KBAHTOBAS ®U3UKA
4.1 | DnemMeHTHl KBAaHTOBOM OITHKH 8 but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenne atoma 5 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 | AtomHOe s171po 8 bub6nuorexa [IOK
https://m.edsoo0.ru/7f41c97c
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Htoro no pazneny | 21 |

Paznea 5. JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKH

5.1 | DnemMeHThI aCTPOHOMHH U 7 1 bubmuorexa [JOK
acTpOpHU3NKH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nen 6. OGOBIIAIOHIEE IOBTOPEHUE

6.1 | OGo01maroIIee MOBTOPECHUE 6 bubmuorexka [JOK

https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB 102 5 6

[10 ITIPOTPAMME



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

OcTajgbHoe

pacneyaTbiBaeM M3

pania Ikceub

MNPUJIOKEHHUE
MNOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos Hara ONEKTPOHHBIE
/11 Bceero | Koutpo | Ilpaktnu | M3ydeHus 1 dpoBbIe
JIbHBIC €CKue o0pa3oBaTeNbHbI
paboTel | paboThI € pecypchl
1 T.b. ®usuka — Hayka o IpUpoJe. 1 bubnmnoreka
Hayunslie MeTobI TO3HAHKS HOK
OKPYXKaroIIero Mupa https://m.edsoo.r
u/ff0c32e2
2 Ponb u mecTo ¢usuku B 1 bubnmnoreka
(dbopMHpPOBaHUN COBPEMEHHOU HOK
HAyYHOH KapTHHBI MHpa, B https://m.edsoo.r
NPAKTHYECKOH JeSITEIbHOCTH JIIOJICH u/ff0c33e6
3 MexaHnnyeckoe ABUKEHUE. 1 bubnmnoreka
OTHOCHUTEILHOCTh MEXAHUYECKOTO LHOK
newkenus. [lepemernienue, https://m.edsoo.r
CKOPOCTb, YCKOPCHUE u/ff0c3508
4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnmnoreka
JIBIKEHUE HOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 1 bubnmnoreka
JIBHKEHHUE. 1HOK
https://m.edsoo.r
BXOAHOM KOHTPO/Ib NO Teme u/ff0c372e
«MexaHuKa»
6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka
¢BOOOIHOTO ITaIEHUSA HOK
https://m.edsoo.r
u/ffoc39cc
7 KpuBonuneliHoe 1BUKEHHE. 1 bubnuotexa
JIBrKeHHne MaTepuaabHON TOYKH 10 HOK
OKPY>KHOCTH https://m.edsoo.r
u/ffOc3ada
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8 Penrenue 3amau
9 [IpyHIMIT OTHOCUTEIBHOCTH Bubnuoreka
lNanunes. MuepunalibHbIE CUCTEMBI HOK
orcuera. [lepsblii 3axon HeroToHa https://m.edsoo.r
u/ffoc3be8
10 | Macca Tena. Cuna. [IpuHuun bubnuotexa
cynepno3uiuu cuil. Bropoii 3akon HOK
HeroToHa j11st MaTepranbHON TOUKU https://m.edsoo.r
u/ffoc3be8
11 | Pemenue 3a1a4
12 Tpetuii 3akon HeroToHa miis bubnuoreka
MaTepHAIbHBIX TOUEK HOK
https://m.edsoo.r
JlaGoparopnas padora Nel u/ff0c3be8
«M3yueHue 1BUKEeHUS Tejia, 1O
OKPYKHOCTH
13 | 3akoH BcemupHOro Tarorenus. Cumna bubnmnoreka
TskecTu. [lepBasg kocMuueckas HOK
CKOPOCTh https://m.edsoo.r
u/ff0c3d00
14 Pemenue 3amau
15 | Cuua ynpyroctu. 3akoH ['yka. Bec bubnmnoreka
Tena LHOK
https://m.edsoo.r
u/ff0c3el8
16 | Pemenue 3amay
17 | Cuna tpenus. KoaddunmeHt bubnmnoreka
TpeHust. Cuiia CONpOTUBIICHUS IPU HOK
JIBHKEHUH TEJA B )KUIKOCTH WA https://m.edsoo.r
rase u/ff0c3f76
18 Pemienue 3agaa
19 | [ToctymarenbHOE U BpaliareabHOE bubnmnoreka
JIBIKEHUE a0COIFOTHO TBEPIOTO HOK
Tena. MomeHT cunbl. [11e4o cuibl. https://m.edsoo.r
YcoBus paBHOBECHs TBEPIOTO Tea u/ff0c41a6
20 Pemienue 3agaa
21 | UMmynbsc MaTepUaAIbHON TOYKH, bubnuoreka
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. HOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.r
uMnynbsca. PeakTuBHOE JBUKEHHE u/ff0c43d6
22 | Pemenue 3amau
23 | PaboTa 1 MOIIIHOCTE CHJIEL. Bbubnuoreka
Kunernueckas sneprus HOK
MmarepuanbHoif Touku. Teopema 06 https://m.edsoo.r
U3MEHEHHH KUHETHYECKON SHEPTUH u/ff0c4502
24 Pemienue 3agaa
25 | IloTreHnuanbHas SHEPTrUsl. bubnuoreka
IToTeHManbHas 3HEPTUs TENa 1HOK
BOJIM3U MTOBEPXHOCTH 3eMITH https://m.edsoo.r
u/ffOc46la
26 | [loTeHnuanbHas SHEPTHUs YIPYTO bubnmoreka
J1e(OpMUPOBAHHOM MPYKUHBI. [HOK
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https://m.edsoo.r

u/ffOc461a
27 | Pemenue 3amay 1
28 | IloreHMaabHBIE U 1 Bubnuoreka
HenoTeHIMaIbHbIE CHIBI. CBS3b HOK
paboThl HEMOTEHITUAIBHBIX CHII C https://m.edsoo.r
U3MECHECHHEM MEXaHHYECKOM u/ff0c478c
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHUs] MEXaHUYECKON YHEPTHH
29 Pemrenue 3agaa 1
30 | JlabopaTopHasi padoTa Ne2 1
«A3ydyeHue 3aKOHA COXPaHEHUS
MEXaHUYeCKOi JHEePrum»
31 Pemrenue 3agaa 1
32 | KonrpoabHas padora Nel mo teme 1 bubnuotexa
«Kunemaruka. /lunamuka. HOK
3aKOHBI COXpAaHEHHUsI B MEXaHUKE) https://m.edsoo.r
u/ff0c4b74
33 | OCHOBHBIE MTOJIOKEHUS 1 bubnmnoreka
MOJIEKYJISIPHO-KUHETUUECKON HOK
Teopuu. bpoyHOBCKOE JBIKCHHUE. https://m.edsoo.r
Jduddyzus u/ffOc4dc2
34 | Penrenue 3amau 1
35 | Xapakrtep IBHKEHUS U 1
B3aUMOJICVCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPHBIX TEI
36 | Macca monekyi. KonugectBo 1
BemectBa. [loctostnaas ABoraapo
37 | Pemenue 3amau 1
38 | TenoBoe paBHOBECHE. 1
Temneparypa u €€ u3sMepeHue.
IIIxana remneparyp Llenbcus
39 | Uneansusiii raz B MKT. OcHoBHOE 1 bubnunoreka
ypaBHeHne MKT HOK
https://m.edsoo.r
u/ffOc4fde
40 | Pemenwue 3amaq 1
41 | AGcomoTHas TeMIieparypa Kak Mepa 1 bubnuotexa
CpeHEeW KHHETUYECKON SHEPTUU HOK
JIBIDKEHUS MOJIEKYII. Y paBHEHHE https://m.edsoo.r
MenneneeBa-Kianeiipona u/ff0c511e
42 | Pemenue 3amau 1
43 | 3akoH JlanmpToHa. ['a30BBIC 3aKOHBI 1
44 | JIaGopaTopHas paGora Ne3 1
«IKcnepuMeHTATbHAS POBEPKa
3akoHa I'eii-JIroccaka»
45 N3omnporieccrl B uaeaaibHOM raze u 1 bubnunoreka
uX rpapuuecKoe mpecTaBIeHue HOK

https://m.edsoo.r
u/ffoc570e
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46 | Pemenue 3amaq 1
47 | BHyTpeHHSss DHEPTrHs 1 bubnuotexa
TEPMOJIMHAMUYECKON CUCTEMBI U HOK
CIIOCOOBI €€ N3MEHECHHSI. https://m.edsoo.r
KonndecTBo TEmIoThl 1 paboTa. u/ff0c5952
BryTpeHHsIs SHEprHUs 0THOATOMHOTO
UJIealIbHOTO rasa
48 | Pemenue 3ama4 1
49 | Bugsl Teronepenadn 1 bubnuoreka
HOK
https://m.edsoo.r
u/ffoc5c36
50 | YaenbHas TEMIOEMKOCTh BEIIECTBA. 1 bubnuoreka
KonugecTBo TeIIoTs! pu HOK
Teruronepeaade. AanabaTHbIN https://m.edsoo.r
npolecc u/ff0c5c36
51 | Pemenue 3amay 1
52 | IlepBblii 3aKOH TEPMOJIUHAMUKHU U 1 bubnmnoreka
€ro NpUMEeHEeHHUe K U30mIpoleccam HOK
https://m.edsoo.r
u/ffOcSefc
53 | HeoOpatumocTh MpOIIECCOB B 1 bubnmnoreka
npupoje. Bropoi 3akoH HOK
TEPMOIUHAMHUKHU https://m.edsoo.r
u/ff0c6230
54 | Pemenue 3amay 1
55 [Tpunun nevicreus u KI1/ 1 bubmanoreka
TETJIOBOM MaIIUHBI HOK
https://m.edsoo.r
u/ff0c600a
56 | Huxun Kapuo u ero KI1JI 1
57 | Pemenue 3amau 1
58 | Dkonoruyeckue mpodsIeMsl 1
TEIIOHEPTETHKHU
59 | O6obmaromit ypok 1 bubnmnoreka
«MonexkynspHas ¢puznka. OCHOBBI HOK
TEPMOIMHAMHKI https://m.edsoo.r
u/ff0c6938
60 | Pemenue 3amau 1
61 | Kourpoabhas padora Ne2 nmo teme 1 bubnuoreka
«MonekynspHas pusuka. HOK
OCHOBBI TEPMOTHHAMHKI https://m.edsoo.r
u/ff0c6a50
62 | [lapooOpa3oBaHue U KOHAEHCAIHS. 1 bubnuoreka
Hcnapenue u KAIeHue HOK
https://m.edsoo.r
u/ff0c63b6
63 | AGcCoJIFOTHasI U OTHOCUTEIbHAS 1 bubnuoteka
BIIQXKHOCTb BO31yXa. HachlleHHbIN HOK
nap https://m.edsoo.r
u/ff0c64d8
64 | Pemenne 3amau 1
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65 | Teépmoe Teno. Kpucrannuueckue u bubnuoreka
amopdHbIe Tena. AHU30TPOIH HOK
CBOMCTB KpHCTAILIOB. JKuakue https://m.edsoo.r
kpuctaiuibl. COBpeMEHHBIC u/ff0c65f0
MaTepuabl
66 | [InmaBneHue u KpucTauIM3aLus. bubnuotexa
V nenpHas TEILUIOTA IIJIABJICHHUS. HOK
CyOnumariust https://m.edsoo.r
u/ff0c6708
67 | YpaBHEHHUE TEIUIOBOTO OayiaHca bubnmoreka
[HOK
https://m.edsoo.r
u/ff0c6820
68 | Pemenue 3amau
69 | Dnekrpuzauus Tea. IIEKTPUUECKUN bubnuoreka
3apsA. J(Ba BUIA 3IEKTPUUECKHUX HOK
3apsI0B https://m.edsoo.r
u/ffOc6bcc
70 | [IpoBOIHUKH, AUDTEKTPUKHU U bubnmnoreka
MOJIYTIPOBOIHUKU. 3aKOH HOK
COXPaHEHHUS JICKTPUUYCCKOTO 3apsiia https://m.edsoo.r
u/ffOc6bcc
71 | B3aumopneiicTBue 3apsa0B. 3aKOH bubnmnoreka
Kynona. TouedHblil 2JIEKTpUYECKUI HOK
3aps https://m.edsoo.r
u/ffOc6ced
72 Pemenue 3agag
73 | Hanpsk€HHOCTH 3JIEKTPUUECKOTO bubnmnoreka
nosi. [IpuHnun cyneprno3unuu HOK
ANEKTPUYECKUX Nonel. JIuauu https://m.edsoo.r
HaNpsHKEHHOCTH u/ff0c6df2
74 Pemienue 3agaa
75 | Pabota cui 31eKTpoCcTaTHYECKOro bubnuoreka
o, [lorennuan. PazHocth HOK
MOTEHIMAJIOB https://m.edsoo.r
u/ff0c6f00
76 | IIpOBOTHMKY U AUDIIEKTPUKH B bubnuoreka
JIIEKTPOCTATUYECKOM IIOJIE. HOK
Jludnextpudeckasi MpOHUIIAeMOCTh https://m.edsoo.r
u/ff0c7018
77 Pemenne 3amau
78 | OnekrpoémkocTh. Konnencatop bubnuotexa
HOK
https://m.edsoo.r
u/ff0c7126
79 | DAEKTPOEMKOCTH IIIOCKOTO bubnuoteka
KOHJIEHCAaTopa. JHEPTUs HOK
3apsKEHHOTO KOHJICHCAaTopa https://m.edsoo.r
u/ff0c72c0
80 Pemenue 3agag
81 | IIpuHUMN NEHCTBUS U TPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIBHOT'O
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amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTUYeCKast 3aIlnTa.
3a3emiIeHHe AJIEKTPONprUOOpPOB

82 | DieKTpUUYECKU TOK, YCIIOBUS €TI0
cymectBoBaHus. [1oCTOAHHBIN TOK.
Cuiia Toka. Hamnpsixenue.
Conportusnenue. 3akon Oma jist
ydacTKa Henu

83 Penrenue 3amau

84 | IlocnenoBatenbHOE, MapalJIeNbHOE, bubnmnoreka
CMEIIaHHOE COEIUHEHUE HOK
HPOBO/IHUKOB. https://m.edsoo.r

u/ffOc74f0

85 Penrenue 3amau

86 | JIabopatopHas padora Ne 4
«IlocaenoBarTejbHOE H
napaJjjejbHoe coeJJUHeHUe
MPOBOTHUKOB)»

87 | PaboTa u MOIIHOCTH bubnmnoreka
3JIEKTPUYECKOTO TOKA. 3aKOH HOK
Jlxoyns-Jlenna https://m.edsoo.r

u/ff0c7838

88 | Pemrenue 3amay

89 | 3akoH Oma Ju1st OJHOM bubnmnoreka
(3aMKHYTOM) 3JIEKTPUUYECKOM 1IETIH. HOK
KopoTkoe 3amMbIkaHHeE. https://m.edsoo.r

u/ffOc7ae0

90 | JlabopaTopHas padora Ne5
«M3mepenne I/AC ncrounnka
TOKA M €r0 BHYTPEHHEr0
CONPOTHUBJICHUS»

91 Pemenue 3agag

92 | KonTtpoJabHasi padora Ne3 bubnuotexa
«3aKOHBI OCTOSIHHOTO TOKA» HOK

https://m.edsoo.r
u/ffOc8a8a

93 | DneKkTpoHHas MPOBOAMMOCTD
TBEPBIX METANIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

94 | DEeKTpUUECKUI TOK B BaKyyMe.

CBOICTBA 3JIEKTPOHHBIX TYYKOB

95 | IlomympOBOAHUKH, UX COOCTBEHHAS bubnmoreka
Y IPUMECHAs POBOJUMOCTb. HOK
CaoiicTBa p—Nn-mepexoaa. https://m.edsoo.r
[TonynpoBOTHMKOBBIE TPHUOOPHI u/ff0c84ae

96 | DNEKTpUUYECKUN TOK B pacTBOpax U bubnmoreka
pacmiaBax 3JIEKTPOIUTOB. HOK
DNEKTPOIUTHYECKAS TUCCOLIUAITHS. https://m.edsoo.r
DIEKTPOIIN3 u/ff0c82ba

97 | DNEeKTPUYECKUH TOK B ra3ax. bubnuoteka
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CaMocCTOsITeNTbHBIN 1 HOK
HECaMOCTOSATENbHBINA pa3psia. https://m.edsoo.r
Mosaus. ITnasma u/ffOc84ae
98 | DuekTpuuecKue NpuOOpPkI U 1 bubnmnoreka
YCTPOMCTBA U UX MPAKTUYECKOE HOK
npuMeHeHnue. [IpaBuia TeXHUKH https://m.edsoo.r
0€3011aCHOCTH u/ffOc86fc
99 | Ob6ob6maromuii ypok 1 bubnmoreka
«DNEKTPOIUHAMUKA)» HOK
https://m.edsoo.r
u/ff0c88he
100 | Pemenue 3amau 1
101 | UToroBasi KOHTpPOJIbHas padoTa 1 bubnuoreka
Ne 4 3a kypc ¢pusukn 10 kiaacca. HOK
https://m.edsoo.r
u/ffOc8a8a
102 | OGoO0maronumii ypok mo remam 10 1 bubnuoreka
Kjacca IHOK
https://m.edsoo.r
u/ffOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

Ne Tema ypoxka KonnuecTBo yacos Hara ONEKTPOHHBIE

I/ Bceero | Konutpo | Ilpaktuy | u3y4yeHus nudpoBbie
JTbHBIC eCKHue o0pa3oBaTelbHbI
paboThl | paboThI € pecypcsl

1 T.b. [loBTOpenue uzyuenHoro B 10 1
KJIacce

2 IlocTosiHHBIC MAarHUTEL U UX 1 Bbubnuoreka
B3auMoOAcicTBHE. MarHuTHOE II0JIE. LHOK
BekTop MarHuTHON MHIYKIINY. https://m.edsoo.r
JIMHUY MarHUTHOM WHIYKIIUH u/ff0c9778

3 MarsuTtHO€ 10J€ IPOBOJHUKA C 1 bubnumoreka
TokoM. OnbIT Dpcrena. LHOK
B3aumoeicTBre POBOTHUKOB C https://m.edsoo.r
TOKOM u/ff0oc98fe

4 JlabopaTopHas padora Nel 1 1 bubnmnoreka
«Hao0aoaenne aeiicrBus LHOK
MATrHUTHOTO MOJISl HA TOK» https://m.edsoo.r

u/ff0c98fe

5 BXxoaHO# KOHTPOJIb 110 TeMe 1 1 bubanoreka
«OCHOBBI JTEKTPOAMHAMHU K LHOK

https://m.edsoo.r
u/ff0c9acO

6 JleficTBHE€ MarHUTHOTO TIOJISI HA 1
IPOBOAHMK ¢ TokoM. Cmiia Amnepa.

7 Pemenue 3agau «Cuna Ammepay 1

8 JleicTBMEe MarHUTHOTO IOJISI Ha 1 bubnmmoreka
JBUKYILYIOCS 3apsKEHHYIO [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.r
cwibl Jlopenna u/ffocodfa

9 Pemenue 3amau «Cuna Jlopenma» 1

10 DneKTpoOMarHuTHasi UHIYKIIHS. 1
IToTok BEKTOpa MarHUTHOU
uHaykuud. DJC nHAYKIMU. 3aKOH
ANEKTPOMArHUTHOW WHIYKIIHH
Dapanes

11 | Pemenue 3amaq «3aKkoH 1
ANEKTPOMArHUTHOM WHYKITHID)

12 | JlaGopaTopHas padora Ne2 1 1 bubnuoteka
«HMcciaenoBaHue siBJIeHUS HOK
3JIeKTPOMATHUTHON WHIYKIHM» https://m.edsoo.r

u/ff0cal50

13 NunykTuBHOCTS. SIBIIEHUE 1 Bubnuoreka
camounaykiuu. JJ1C [HOK
CaMOUHIYKITUH. https://m.edsoo.r

u/ff0ca600

14 | DHeprus MarHUTHOTO TIOJISI KaTYIIKH 1
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe

15 | Pemenue 3amaa 1

16 | TexHnueckue yCTpOMCTBA U UX 1

NMPUMCHCHUC: TOCTOAHHBIC MAIHUTHI,
OJICKTPOMArHHuThI,
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ANEKTPOABUraTENb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

17 | Pemienue 3agau EI'D

18 | O6o6maronuii ypok «MaraHuTHOE bubnuoreka
nosie. DJIeKTPOMarHuTHas HOK
HHIYKIIS https://m.edsoo.r

u/ffOcab82

19 Pemnrenue 3amau

20 | KonrpoabHas padora Nel nmo teme bubnmoreka
«MarsuTHoe 11oJie. HOK
DJIEKTPOMATHUTHAS MHTYKIHSD https://m.edsoo.r

u/ffOcad58

21 CBOOOTHBIC MEXaHUUYECKUE bubnmoreka
KoJjiebanus. ['apMoHnyecKkue HOK
KOJIeOaHusI. https://m.edsoo.r

u/ffOcaf06

22 | YpaBHEHHE TapMOHUYECKUX
koseOanuil. [IpeBpaiienue snepruu

23 Pemenue 3agau

24 | JlaGopaTopHas pa6ora Ne3
«HcceanenoBanne 3aBHCUMOCTH
nepuoaa MaJbIX KoJle0aHuii rpy3a
HA HUTHU OT UIMHBI HUTH H MaCChl
rpysa»

25 | KonebarenbHbIN KOHTYD. bubnuoreka
CBOOOTHBIC IEKTPOMATHUTHBIC HOK
K0JIe0aHUs B UI€aIbHOM https://m.edsoo.r
KOJIeOATEeIbHOM KOHTYpE. AHAIOTHUS u/ff0ch820
MEXI1Yy MEXaHUYECKUMH U
AJIEKTPOMAarHUTHBIMH KOJI€0aHUSIMU

26 | ®opmyna ToMcona. 3akoH bubnuoreka
COXPaHEHUS DHEPTUHU B UICAIBHOM [HOK
Kosie0aTeabHOM KOHTYpe https://m.edsoo.r

u/ffOch9c4

27 Pemienue 3agau

28 | IIpencraBiieHHE O 3aTyXarOLIUX bubnuoreka
KosiebaHusAX. BoIHyX1eHHbIE [HOK
MEXaHUYECKHE KOJICOaHHS. https://m.edsoo.r
Pe3onanc. BeiHyx1eHHBIC u/ffocbb86
AJIEKTPOMAarHUTHbIE KojeOaHus

29 Pemrenue 3agau

30 | IlepemeHHBIN TOK. bubnuoreka
CunyconaaIbHbIA IEPEMEHHBIN TOK. HOK
MoIHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.r

u/ffOcbd34

31 | AMIUIMTYZHOE U AEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA M HAIIPSHKEHUS

32 Pemienue 3agau

33 | Tpancdopmarop. [IpousBoacTso,

nepeaaya v norpedieHue
JIEKTPUYECKON YHEPTUN
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34 | YCTpOWCTBO M MPAKTHYECKOE bubnuoreka
IIPUMEHEHHE AIEKTPUIECKOTO [HOK
3BOHKA, FeHEpaTopa IePEMEHHOTO https://m.edsoo.r
TOKa, JINHUH JJIeKTporepeaay u/ff0cc324
35 Pemrenue 3amau
36 | DKOJIOrMYECKHe PUCKU IIpU
MIPOU3BOACTBE AIEKTPOIHEPTUH.
Kynprypa ncnonp3oBanus
3IIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
37 | MexaHuuyecKkue BOJIHBI, YCIOBUS bubnuoreka
pacnpoctpanenus. [lepuon. HOK
CKOpPOCTh pacrpoCTpaHCHHS U https://m.edsoo.r
JuiiHa BONTHBL. [Torepeunble u u/ffOccab4
IIPOJIOJIbHBIE BOJIHBI
38 | Pemenue 3anaq
39 | 3Byk. CkopocTh 3ByKa. [ pOMKOCTh bubnuoreka
3ByKa. Beicora Tona. TemOp 3Byka HOK
https://m.edsoo.r
u/ffOcccOc
40 Pemenue 3agau
41 | DNeKTpOMarHUTHHIE BOJHBI, KX bubnuoreka
cBoiicTBa u ckopocth. [llkana [HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.r
u/ffOccfe0
42 Pemenue 3agau
43 [TpuHIMIIBI paIKOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBaA3u. Paguosiokanus
44 Pemrenue 3agau
45 | KontpoabHas padora Ne2 bubnnoreka
«Ko1e0anus 1 BOJTHBI» LHOK
https://m.edsoo.r
u/ffOcc6f8
46 | [IpsMoNMHENHOE PACIIPOCTPAHEHHE bubnuoreka
CBETa B OJIHOPOJIHOM Cpejie. HOK
Toueunsrii ncTouHuK cBerta. Jlyd https://m.edsoo.r
CBeTa u/ff0cd350
47 | OTpakeHHE CBETA. 3aKOHBI bubnuoteka
oTpaxkeHus ceeta. [loctpoenne I[HOK
M300pakeHHI B TUTOCKOM 3epKajie https://m.edsoo.r
u/ffOcd4e0
48 Pemienue 3agau
49 | IIpenomnenue cera. [lomHoe bubnuoreka
BHYTPEHHEE OTPaKEHUE. [HOK
[TpenenbHBIN Yo MOTHOTO https://m.edsoo.r
BHYTPEHHET0 OTPAXKEHHUs u/ff0cd7f6
50 Pemenue 3agau
51 | JlabopaTopHasi padora Ne 4 bubnuoreka
«H3mepenne noxkasareJisi [HOK

MPEJIOMJICHUA CTECKJIA»

https://m.edsoo.r
u/ffOcd67a
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52 | JIunzel. [Toctpoenne n3o0paxeHui 1 bubnuoreka
B JIMH3E. HOK
https://m.edsoo.r
u/ffOcddle
53 Pemenue 3aga4 Ha mocTpoeHue 1
n300paKeHMI B JIMH3E
54 | ®opMmyia TOHKOW JTMH3HI. 1 bubnuoreka
VYBenuueHue JIuH3bI [HOK
https://m.edsoo.r
u/ffOcddle
55 | Pemenue 3agau «dopMyia TOHKOU 1
JIUH3BI»
56 | JlabopaTopHasi pa6ora Ne 5 1
«HUccaenoBanue cBoiicTB
U300paKeHuil B JIHH3AX))
57 | Hucnepcus cBeta. ClI0KHBIN COCTaB 1
6enoro ceera. [Ber.
58 | JlabopaTopHas padora Ne 6 1
«Hab101eHue TUCTIEPCHH CBETA»
59 | UnTepdepennus ceera. Judpaxiys 1 bubnuoreka
ceta. [ludpakinmonnas pemeérka HOK
https://m.edsoo.r
u/ffOced22
60 | Pemenue 3amau 1
61 | IlonepeyHOCTh CBETOBBIX BOJIH. 1 bubnuoreka
ITonsipuzanus ceera LHOK
https://m.edsoo.r
u/ffOcf02e
62 | Ontuyeckue npudOpPsI U YCTPOHCTBA 1
1 yCTIOBHsI UX O€30MacHOTO
MIPUMCHCHHUS
63 | ['paHuUIIBI IPUMEHUMOCTH 1 bubnuoreka
KJIaCCUYECKOM MEXaHHKH. [HOK
[Toctynarsl cienuanbHOM TEOpHH https://m.edsoo.r
OTHOCHTEJIbHOCTH u/ff0cf862
64 | OTHOCUTETHHOCTH 1 bubnnoreka
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE [HOK
BPEMEHH U COKpAIIEHUE JITTHHBI https://m.edsoo.r
u/ffOcfa42
65 | DHeprust U UMIYJbC 1 bubnuoreka
penATUBUCTCKOM yacTuilbl. CBs3b [HOK
Macchl ¢ SHEPTUeil U UMITYJIbCOM. https://m.edsoo.r
DHeprus MoKos u/ff0cfc68
66 | Pemenune 3amau 1
67 | Pemenue 3amau 1
68 | KonrpoabHas padora Ne3 1 bubnuoreka
«Ontuka. OcHOBBI cIeHAJILHOM HOK
TEOPUH OTHOCHTEIHLHOCTHY https://m.edsoo.r
u/ffOcf6f0
69 | ®otonsl. Popmyna [lnanka. 1 bubnuoreka
DHeprust 1 UMITyJIbC POTOHA [HOK

https://m.edsoo.r
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u/ffOcfel6

70 Pemrenue 3agau
71 | OTKpBITHE U UCCIIEOBAHUE bubnuoreka
dororddekra. OnbiTer A. T [HOK
CroneroBa https://m.edsoo.r
u/ffOcffc4
72 | 3akonHbl pororddexTa. YpaBHECHHE bubnuoreka
DuiHmTeitHa 11 Gotodddexra. HOK
«Kpacnas rpanuma» Gortosddexra https://m.edsoo.r
u/ff0d015e
73 | Pemenue 3ama4 0o TeMe «3aKOHBI bubnuoreka
dororddekra. YpaBHeHuE [HOK
Ditnmreitna 1 porospdexra. https://m.edsoo.r
«KpacHast rpanunay gpororddexrar u/ff0d1784
74 | laBnenue ceera. OnbiTel 11. H. bubnuoreka
JlebeneBa. XuMuueckoe JAeicTBUE HOK
cBeTa https://m.edsoo.r
u/ff0d04a6
75 | TexHuueckue ycTpomucTsa u
MIPAKTUIECKOE TPUMCHCHUE:
dhoTo3eMeHT, (OTOIATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO]]
76 | Pemenue 3a1a4 no TeMe «JIEMEHTHI bubnuoteka
KBAHTOBOU ONTHUKK HOK
https://m.edsoo.r
u/ff0d0302
77 | Mogxens atoma TomcoHa. OnbITE bubanoreka
Pesepdopna no paccesHuro o- HOK
yactuil. [[1aneTapHas Moienp aToma https://m.edsoo.r
u/ff0d091a
78 | Iloctynars! bopa bubnnoreka
I[HOK
https://m.edsoo.r
u/ff0dOafa
79 | Usnydenue u noruoienrne GOTOHOB bubnnoreka
IIPY NIEPEXO/E aTOMA C OJTHOTO [HOK
YPOBHSI SHEPTHH Ha Ipyroit. Bus https://m.edsoo.r
CIIEKTPOB u/ff0dOafa
80 | Pemenue 3a1ay
81 | BonHoBBIE CBOMCTBA YacTUL. BosHbI bubnuoreka
ne bporina. KopnyckynspHo- [HOK
BOJIHOBO# Jyann3M. CIOHTaHHOE U https://m.edsoo.r
BBIHYXJICHHOE U3JTy4YCHHE u/ff0d0ca8
82 | OTKpbITHE PAAMOAKTUBHOCTH. bubnnoreka
OmerTel Pe3epdopaa o HOK
OTIpeICTICHUIO COCTaBa https://m.edsoo.r
PaJIMOaKTHBHOTO M3JTyUCHHS u/ff0d0fd2
83 | CgoiictBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI
84 | OTKpbITHE TPOTOHA U HEUTPOHA. bubnuoreka



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d1784
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N3oronsl. Anbda-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydeHue

LIOK
https://m.edsoo.r
u/ff0d1162

85

Pemenue 3amau

86

OHeprus CBA3M HyKJIOHOB B siJIpe.
Snepubie peakuuu. AnepHbii
peaxtop. [IpoGiemsl, NepceKTUBSI,
JKOJIOTMYECKHUE aCIIEKTHI SACPHON
JHEPreTUKU

bubnuoreka
LIOK
https://m.edsoo.r
u/ff0d1356

87

Pemenue 3amau

88

Pemrenue 3amau

89

DneMeHTapHble yacTUullbl. OTKpBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pPErucTpaluy 3JIEMEHTAPHBIX
yactuil. Kpyriblii cton
«DyHIaMeHTalbHbIE
B3anMoencTBU. EnMHCTBO
(bu3NIEeCKO KapTUHBI MUPaA»

bubanoreka
HOK
https://m.edsoo.r
u/ff0d0e38

90

Bun 3Bé3nnoro nebda. Co3se3ausd,
SIPKUE 3BE3/1bl, IJIAHETHI, UX
BuauMoe asukenne. ConHeunas
cucTemMa

91

Comnre. ConHeyHas akTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3]1

92

3BE3bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI [JITABHOM
MOCJIEI0BAaTENbHOCTH. BHYTpEeHHEE
ctpoenue 3B€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUN U
sBomonn CoHIA U 3BE3]1

93

Muneunsii [Tyt — Hama ["aakTuka.
ITonoxxenune u neuxenne ConHua B
lNamaktuke. ["anaktukn. Y€pHbie
JBIPBI B SIAPAX TaJaKTHK

94

Bcenennas. Pa3z0oeranue rajJakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznydeHue.
MeTtaranakTuka

95

Hepemennsie mpoGiembl
aCTPOHOMHUU

96

Pemenue 3amau

97

Pemenune 3agau

98

Hrorosasi koHTpOJIbHAsSI padoTa
1o Kypey ¢pusuxu 11 kiaacca

99

O6o06maromuit ypok. Poib pusuku
¥ aCTPOHOMHUH B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMATLHON U
ATUYECKOH cdhepax NesaTeTbHOCTH
YyeJIoBeKa

100

O6o0maromuii ypok. Poms u mecto
($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOMN HAYYHOUM KapTHUHE



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

MHUpa

101 | O6o6maromuii ypok. Pois 1
bu3MUECKOl TeOpHH B
(hopMUPOBaHHUH TIPEICTABICHHUH O
bu3ryecKoil KapTuHEe MUpa

102 | O6o6maromuii ypok. Mecto 1
(bu3nYecKoil KapTUHBI MHpPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

OBIIEE KOJIMYECTBO YACOB I10 102 5 6
[TPOTPAMME

YYEBHO-METOJIUYECKOE OBECINEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YYUEBHBIE MATEPUAJBI 1151 YYEHUKA

1. ®wuswmka.10 kimacc:yue6. st o01meodpa3zoBaT.opranu3anuii: 6a3oBsiid ypoBeHs / I'.51.
Mskumies, b.b. byxosnes, H.H. Cotckuii ; mox pen. H.A. IlapdentseBoit. — 4-¢ u3a. — M.
[Tpoceemenwne, 2018. — 416 c.:mn. — (Knaccuueckuii kypc).

2. ®wuswuka.ll xmace: yue6. s o6meodpazoBaT.opranu3anmii: 6a30Bbiid ypoBeHs / I'.51.
Msikuiues, b.b. byxosues, M.B. Hapyrun ; nox pen. H.A. [TapdenrbeBoit. — 5-e uza. — M.:
[Mpoceemienwue, 2018. — 432 c.: [4] n. un. — (Kiaccuueckuii Kype).

3. CoOopnuk 3amau no pusuke. 10 — 11 kimaccel: mocobue 1yist 001eoOpa3oBaTeIbHbBIX
yapexaeHui: 6azoBbiii u npodribHbid ypoBHu/ H.A. [TapdentbeBa. — 3-¢ u3a. — M.
[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

1. ®epepanbHbIi TOCYJaPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPEIHETO
(momHOTO) O6I1IeTO 0OpazoBanms. Crapiras mkoja. 10-11 kmaccel. - YTBepxkaeH
npukazoM Ne 413 Munobpuayku Poccun.

2. ®wuswnka.l0 kmacc:yue6. s obmeodpazoBaT.opranusanuii: 6a30Bslii ypoBeHs / .51
Msikuies, b.b. byxosues, H.H. Cotckuii ; mox pea. H.A. IlapdhenTtseBoii. — 4-e u3a. — M.:
[Mpoceemienwue, 2018. — 416 c..un. — (Kimaccuueckuit Kypce).

3. ®wmswuka.ll xnacc: yae6. [l obmeodpazoBat.opranu3anmii: 6a30BbIid ypoBeHs / .51,
Msikuiues, b.b. byxosues, M.B. Uapyrun ; non pen. H.A. IlapdentbeBoit. — 5-e uzn. — M.:
[Tpoceemenue, 2018. — 432 c.: [4] 1. un. — (Knmaccuueckunii Kypc).

4. CoOopnuk 3a1a4 1o pusuke. 10 — 11 kiaccsl: mocodue 11 0011e00pa3zoBaTeIbHBIX
yupexaeHuit: 6a3oBelii 1 npodunbHeiil yposan/ H.A. ITapdentreBa. — 3-e uzn. — M.:
[Ipocsemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

5. ®wuzwmka. 3agaunuk. 1011 ki.: mocobue 1y 061eodpazoBaT. yupekaeHui /

A.I1. PermkeBud. — M.: [Ipoda, 2015.

6. CoOopnuk 3amay no pusuke: 10—11 xkmaccer / O.W. I'pomuea. — M.: U3gaTenbcTBO

"Ok3amen", 2015.




7. TemaTudecknue KOHTPOJBHBIE U CAMOCTOSATEIbHBIE paboThI 1o ¢usuke. 10 kmacc /
O.U. I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

8. TemaTtuveckrie KOHTPOJIBHBIC U CAMOCTOSTEIbHBIC PaboTHI 10 husuke. 11 kimacc /
O.U. I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

9. KauectBeHHbIe 3a1a4u 10 GuU3MKe B cpeanel mkone. [locodue ans yuurenei /
M.E. Tynbunnckuii. — M.: [Ipocsenienue, 1972.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

1. ®TI'BHY «MHCTUTYT CTpaTeruu pa3BUTHs OOPa30BaHU

2. http://nsportal.ru - coruansHast ceTh pabOTHUKOB 00pa30BaHMS.

3. http://markx.narod.ru/pic/ - ¢u3uka B mKOIIE.

4. http://festival.1september.ru/articles/ - pectusans nemarornyeckux uaeil «OTKPHITHIHA
YPOK».

5. http://www.fizika.ru/ - caift st yuuteneid pU3MKHA U UX YICHUKOB.

6. http://www.physics.ru/ - matepuasl o pu3UKe.

7. www.ege.edu.ru - mHpOpMaHOHHBIH opTan EI'D.

8

9

http://school — collection.edu.ru/ - exunas komrexuus IIOPoB
https://eobraz.ru/roroBbie-padoyre-IIporpaMmmMpl-o-HOBOMY-b/

10. https://myotveti.ru/dbusuka-10-11-kmacc-padouag-nporpamma-2023-2024-yue/
11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
12. EquHast KoJuTeKIus mu@poBBIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
13. OTkpeITas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
14. T'azeta «1 ceHTSIOps»: MaTepHuasbl O GUNKE
http://1september.ru/
15. ®ectuBanp nenarorndeckux uaeil «OTKPHITHIA ypoK»
http://festival.1september.ru/
16. dusuka.ru
http://www.fizika.ru
17. KM-mkoJia
http://www.km-school.ru/
18. DnexTpoHHBIH yueOHUK

http://www.physhook.ru/

19. Camas Gonbiuas >nexTpoHHas 6nbanoreka Pynera. [Torck KHUT 1 XKypHAIOB
http://bookfi.org/
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http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

