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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHONM Tmporpammbl, TmpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszwka» B o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®Denepanuw,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMl MEKIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B HeW ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUUN [JIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHEH, Ouosiorueit, gusnueckoil reorpadueil u acrpoHomueil. Mcrnonp3oBaHue U aKTHBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3nKku BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kkypca (pu3ukH 17151 yPOBHS CpelHEro o0IIero oopa3oBaHust OJI0XKEH psijl HIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca UMK 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peamuzanusi IpeAnosiaraeT UCIoIb30BaHUE TYMAHUTAPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes »sxonocusayuu peannsyercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COJACpKaHMUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHus Ipo0IeM palnoHaIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHus
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usuueckoil Teopuu, poinu (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHi, IJIsl ONMHUCAHUSl €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0 B Kypce (PM3MKU peau3yeTcsi Mpexkie BCEro 3a cuér
OpraHu3aly SKCIIEPUMEHTAILHON eSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme mno (u3uke OO0BbEAMHEHBI B OOIIUH CIHCOK
YYEHHUECKUX NPAKTUUYECKUX padoT. BrlieneHne B yKazaHHOM IEpEeYHE JIADOPAaTOPHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUIAaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu 3TOM
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENsSETCS PELISHUI0 pacuéTHBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL PAaCYETHBIX 3a]1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MYECKON MOJEINBIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MPHOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSCHEHHE TMpOTeKaHWsl (U3NYECKUX SBJICHMH M NPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypoBEeHb Kypca (M3MKM Ha YpPOBHE CpEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOWHeTa (PM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(Gu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaTOpHOE 0OOPYIOBAHKE JUISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCIIEHHBIX B IPOTpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEecreuMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OOy4aromMXcsi K HAydYHOMY H3yYEHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



pa3BUTHE TMPEACTABICHUH O HAydHOM METOJAE TMO3HaHUA U (HopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4YeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHrEe YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BAaHUEM (PU3MYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (GU3MKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOUAsk MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HaHUA JUIsl OOBSICHEHHUs
¢u3nuecKkux SIBIEHUM B MpHpoOJe M JUIsl TNPUHATUS NPAKTUUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHON (u3nyeckoi
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeIH, aIEeKBATHOM YCIIOBUSM 3a/1auH;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQ/ICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEpUMEHTOB, aHaluW3a M  UHTepOpeTanuu  UHPOpPMALUHU,  ONpeAeTIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€ YCJIOBUH NSl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heznenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOEHHOCTEN 00YUYaOIIUXCSL.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOIbI. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTH U TIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproToHa 711 MateprualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPUMEHEHHUE: NOJIIMIIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS MI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, 1aBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
uJeanbHOro rasa. Bujsl Temuonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyUeHHE. Y IebHas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. IKOJOTUIECKHE MPOOJIEMBI TETUIOIHEPTETHKH.

TexHuuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIXKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenune u kpuctamimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumonerictBue 3apspoB.  3akoH  Kymona. ToueuHbll  2neKTpUuYecKHd — 3apsi.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIUBIIEeKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOoCTaTUYECKas 3allHuTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DIIeKTpUUIECKOe COIIPOTHUBJICHHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenpbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DJEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONMPOTUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TIJIOMIATH
MIOINIEPEYHOT0 CEUYCHHS U MaTepraia.

CwmenanHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHMYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHHS] METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

NckpoBoit pa3psaa U IPOBOJAUMOCTb BO3/1yXa.

OIIHOCTOPOHHSS MPOBOJIMMOCTD IHUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHune CMEIaHHOTrO COEAMHEHHS PE3UCTOPOB.

WN3mepenne  3IEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIeCTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3MUecKas BEIMYUHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHE), DIIEKTPHUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAIJIOB, JICKTPOJIUTHIECKAS TUCCOLUAIIHS, TaTbBaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTaTelb BHYTPEHHErO CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop marauTHONM MHAYKUMY. [IpUHIMI Cynepno3uuyu MarHUTHBIX MOJIeH. JIMNHUY MarHUTHOU
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarsauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa NWHHMNA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aAMKHYTOTO KOJBIEBOIO MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBieHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOW HMHIYKLUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHIL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1€OAHUS

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
konebanus. Ilepwon, dacrora, ammautyga u (a3a konebGanuil. I[lpyXMHHBIII MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUEe KojeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

[lepemennsblit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AMEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKUH 3BOHOK,
Te€HEPATOp MEPEMEHHOTO TOKA, IMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamerpoB KojeOaTeTbHONU CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE B0JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBask JIMaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHHKHU. Y CIOBUA
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCcTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Mouens omnbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peakrop. TepmosiaepHbiii cunrtes. [IpoOnemMbl U TEpCHNEKTUBBI  SAEPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMeHTalbHbIe B3auMoJieicTBUS. EqUHCTBO (hr3nueckoil KapTUHbBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3z6eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHOU U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SIBICHUS B JKUBOM TPHUPOJE, KoyieOaTeIbHBIC IBWIKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOU PEMIETKU, CIIEKTPAIbHBIN aHAN3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHMK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0IIero oO0pa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpPEeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOTo mpeamera «DH3MKa» IOKHBI OTPAXKaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaroLIMXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULKEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUIM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacimpeHne XU3HEHHOTO OMBITAa M OMbBITa JESITEIBHOCTH B IPOILECCE Peau3alliil OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa,;

NPUHATHE TPAJAUIMOHHBIX OOIIEUEIIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)IaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C WX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSIM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPHUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IU4HbIM cdepaM Npo(ecCHOHANbHON JEsITeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (HU3MKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccruu 1 peaqTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IIIAHBI,



TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHI B OKPYXAKOLIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCe M3YUECHUS (DU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LU NeSTENIbHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTbIBaTh TUIAH PEUICHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTepHUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaTh COOTBETCTBHE PE3YJbTATOB LEIISM,
OILICHUBATh PUCKH MOCIIEICTBUI NESTETLHOCTH,

KOOPAWHUPOBATh W BBIIOJHATE pPAa0OTy B YCIOBUSAX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBaTebcKue IeiiCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TOHATHSAMU M METOAaMU (PU3UIECKON
HaAYyKH;

BJaJICTh HAaBBIKAMU y4eOHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NeATENbHOCTH B 00JacTH
(Gu3MKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 3a/1a4
(bU3NIECKOTO COoEpKaHMs, TPUMEHEHHUIO PA3IMYHBIX METOIO0B TIO3HAHMS,

BJIAJCTh BHUJAMH JEATEIbHOCTH IO IOJYYEHHIO HOBOTO 3HAHHs, €ro WHTEepIpeTalty,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3HpOBATh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaud B O00Pa30BATEIBHOW NEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE UJEH, IIpeIaraTb OpUrMHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JONYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJICTh HABBIKAMH MOJY4YECHUs MHGOpMAIMK (PU3UIECKOTO COJACPKAHUSA M3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJB30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€3011aCHOCTH, TMTHEHBI, PeCypcocOepekeH s, IPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAaHUS B pa3IMYHBIX (opMaTax ¢ ydETOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO  (GOpMYy
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI! IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHs C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIUBHIyaIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/Ibl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIMHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHMM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATEIbHYIO JESITEIBHOCTh B 00JacTu (pu3uku u
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKo paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHUH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJpPYIULIUU B 00nacTd (GU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH TO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JeWCTBUN
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETbh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B npouiecce 1oCTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBI IO (GU3UKE AJIs
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJUICKT, MPEAIoaralouifii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBLHOE COCTOSHUE,
BUJICTh HANPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoBaHus, BKJTIOYAFOIIETO CaMOKOHTPOJIb, yMeHHue NpPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBATHC K SMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTIKEHHIO IIeTd U yCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMITATUH, BKIIOYAIOMIEH CIMOCOOHOCTH TOHUMATh SMOIMOHAILHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjiacce mpeaMeTHBIE pPe3yabTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb M MECTO (U3HKH B (POPMUPOBAHWU COBPEMEHHOU
HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHHUKH U TEXHOJOTHUH, B MPAKTHUECKON
JESITEIbHOCTH JIOJIEH;

VUUTHIBATh TPAHUIBI NMPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJENIeH: MaTephalibHas
TOYKa, WHEepIHabHasl CHCTeMa OTCUETa, abCOTIOTHO TBEPIOE TENO, WACANBHBIA Ta3, MOJIEIH
CTPOEHHS Ta30B, XHIKOCTEH M TBEPABIX TEJN, TOUCYHBIA DIEKTPUUECCKHUU 3aps] MpPU PEIICHUU
buznyeckux 3a1ad;

pacno3HaBaTh (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPUU CTPOCHHUSI BEIIECTBA M AJICKTPOJMHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TNPSIMOJMHEHHOE [BHKEHHE, CBOOOJHOE TaJeHUE Tel,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe



JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE O00bEMa TeNl NpH HarpeBaHUU
(oXJaXKJIeHUH ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHICHCALIMSI, IJIABJIEHNUE, KPUCTAIIU3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, IMOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBs3b MEXAYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIEccaxX, dSJICKTPU3AIMS Tel,
B3aUMOJICHCTBHUE 3aPsI0B;

OTHCHIBATh MEXAHMUYECKOE JBIKCHUE, UCTONB3Ys (DM3MYECKHe BEITUYHHBI: KOOpJIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUa, UMITYJIbC Tejla, KHHETHYecKas
SHEprus, MOTCHI[MAJIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHMYECKas MOIIHOCTh; IpHU
OTNHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEeMBIX BEIWYWH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECCKYIO BETUYUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TENl W TEIUIOBBIE SIBICHUS, HCIONB3YS
dbusznueckue BEIMYMHBI: JaBIIEHUE Tas3a, TeMIepaTrypa, CpedHsss KHUHETHYecKas JHeprus
XAO0THYECKOTO JBMKEHUS MOJICKYJ, CpPEAHEKBaJApaTU4YHAS CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrusi, padora ras3a, KOd(QQHUIMEHT MOJE3HOr0 JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOIb3YEMbIX BEIUYUH,
uX O00O03HAYeHHWS U EIOUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PU3NYECKYIO
BCJIMYMHY C APYTHUMH BEITUIHHAM;

OTNUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHHS
(mpotiecchl), UCHONB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsij, AJIEKTpUYEecKoe MoIe,
HanpsHKEHHOCTh  IMOJISA, TMOTEHIHA, Pa3HOCTh IOTCHIIMAIOB, IPU ONHCAHWM IPABHIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJIB3yeMbIX BEIUYMH, WX OOO3HAYCHUS W CIAWHHIIG;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUSCKYIO BEIHUMHY C APYTHUMHU BETHYNHAMH,

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl W SBIICHUSA, UCTHONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHA, 3aK0OH coxpaHeHUs
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUIT CYTIEPIIO3UIIUN CUJI, TIPUHITUTT
paBHOIPaBUSI UHEPLUATBHBIX CUCTEM OTCUETA, MOJICKYJISAPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHuHM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu ATOM pa3inyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro0 MaTEeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCITIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHSTh DKCIEPUMEHTHI IO MCCIIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U JOPMYIUPOBATEH BHIBO/IBI;

OCYIIECTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIb30BAaTh W3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMU BEIUYMHAMU C HCIIOJIB30BAaHUEM
NPSIMBIX  U3MEPEHHA, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUAC TaOIUIl M TpadUKOB, JEIaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIIET0BAHUS;



coOnrofarh mnpaBuia O€30MacHOr0 TpyAda MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacu€THbIe 3a/Jaydl C SIBHO 3a/JlaHHON (U3UYECKOM MOJENbl0, HCIONb3Ys
¢buznyeckue 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHalIM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BEIMUHHEI,

peliaTe KayecTBEHHbIE 3aJjaud: BBICTPAUBAThH JIOTMUECKH HENPOTHUBOPEUMBYIO LIETIOUKY
paccyXJIeHU ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTOJB30BaTh TPH pPEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIllEeHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHUS HOPM KOJIOTUUYECKOTO MOBEJCHUS B OKPYKAIOILEH Cpele;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl Ka)XXJIOrO U3 yYACTHUKOB TPYIIHI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
NIEKTPUYECKUIN 3apsifl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SJACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MPU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECcKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEeHUE,
npejgomieHue, uHTepdepeHuus, Iudpakius ¢ TNONApU3aLUs CBETa, MAMCIEPCUs CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IHUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIUYMHBL: DIEKTPUUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABMKYIIAs CUIIa,
paboTa ToKa, MHAYKLUHS MarHUTHOro Mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KoseOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPABUILHO



TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEJIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTHMH BETUYHHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SBJICHUS U TPOLIECCHI, HUCHONB3Ys (PHU3HMUECKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIWYMH, WX OOO3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBATENBHOIO M  MApPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHa s ¢doTtodddekra, 3aKOH COXpPAaHEHUS SHEPruu, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYJHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BbIPAKEHHE W YCIOBUS (TPaHHIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HaIlpaBJI€HUE BEKTOPA MHJYKIUU MArHUTHOTO IOJS IPOBOJAHHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SBICHUN M MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3ToM  (hopMynupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMBIE U KOCBEHHBbIE H3MEpeHHs] (DU3MYECKHX BEIUYMH, MPH ITOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHUs M MCIONIb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATH yCTAHOBKY, (DMKCHPOBATH PE3YyJbTAaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nyecKkux BEIMYMH B BHAE TaOMUI M TrpauKoOB, JedaTh BBIBOABI IO pe3yJbTaTaMm
UCCJIEJIOBAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIHYNHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccyXIeHU! ¢ ONOpoi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS;

UCTIONB30BAaTh TPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAIUOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPHPETAMH U MpPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON M3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
AHATM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

OOBSICHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUIECKUX YCTPOMCTB, Pa3iniaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MPpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMHU, JIIs
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYAlUsX, aICKBaTHO OLICHMBATh BKJIAJl KaKJIOT'O M3 YYaCTHUKOB I'PYIIIBI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

4.1 DNeKTpocTaTuKa

49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B
' PasIMYHBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KIIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
B Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUpOE.
1 Hayunslie MCT(}),;I(I)I HOEHfHIiI 1 bubmorexa HOK
05.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaloIIero MUpa
Poab u mecTo pusuku B

5 (hopMUPOBaHHHM COBPEMEHHOMU 1 bubnnoreka [JOK
HAY4YHOU KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOICH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBIKCHUE 13.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MPSAMOJIUHEIHOE 1 bubnnoreka [JOK
JIBHDKCHUE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najeHue. Y CKopeHue 1 bubnunorexa [JOK
CBOOOIHOTO MaIEHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUKEHUE.

v JIBr>KeHMEe MaTepUaIbHOM TOUKH 110 1 bubmuorexa [JOK
okpy>kHocTH. Tect o Teme "Bupl 26.09.2023  https://m.edsoo.ru/ffOc3ada
NBIOKEeHUA"

8 [IpuHUKIT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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lanunes. MHepuuanbHbIe CHCTEMBI 27.09.2023  https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBbiit 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CYTNEPIIO3ULINH CHIL BpTop]j)ﬁ 3aKOH Bu6mnorexa LIOK
. 03.10.2023  https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona st bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 04.10.2023 = https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroteHus. Cuna

11 TSDKECTH. He;l)OBa;I KOCMHYECKast bubmmorexa LIOK

10.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

13 TpeHust. Cuiia COpoTUBIIEHUS IPU bubnnorexa [HOK
JIBUKEHUU TEJIA B KUAIKOCTA WU 17.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalaTelibHOE
JIBUKEHHE a0COTIOTHO TBEPAOTO

14 tena. MomeHnT cuiibl. [lnedo cuisl. bu6mmorexa [IOK
YcioBust paBHOBECHS TBEPIOTO 18.10.2023  https://m.edsoo.ru/ffOc41a6
tena. Tect mo Teme "3akoHbBI
Herorona. Cumsr"

NMnynsc MmaTepualbHONM TOYKH,

15 CHUCTEMbI MaTE€PUAIbHBIX TOUYEK. bubnmuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 24.10.2023  https://m.edsoo.ru/ff0c43d6
HUMITYJTbCa. P€akTUBHOE JIBIKECHHE

16 PaGoTta 1 MOIIHOCTH CHJIBL. bu6nmoreka [JOK
Kunernueckas sHeprus 25.10.2023  https://m.edsoo.ru/ff0c4502
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MaTepuaabHONW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKON SHEPrHH

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yIpyro
neGopMUPOBaHHON TPY>KUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

07.11.2023

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

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHHUS MEXaHUYECKOU SHEPTUU

08.11.2023

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

19

Jlaboparopuas pabota
«HccnenoBanue cBsizu pabOThI CUIIBI
C UI3MEHEHUEM MEXaHUYECKOMN
SHEPIrUM Tejla Ha IpUMeEpe
PacTSKEHUS PE3UHOBOTO XKTYTa».
Tect o Teme "3akoHbI cOXpaHEHUS"

14.11.2023

20

KonTponbHas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

15.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KMHETUYECKOIN
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

21.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKEHUS U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,

22.11.2023



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

KUJIKOCTEN U TBEPBIX TEl

23

24

Macca mounekyn. KonnyectBo
Bemtecta. [locTositHHas ABoraapo

TenmoBoe paBHOBECHUCE.

Temmnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

28.11.2023

29.11.2023

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEW KUHETUYECKON YJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

06.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHUS
pa3pexeHHOTo razay

W3onporeccs! B U1€aJIbHOM Ira3e U
ux rpauyeckoe rnpecTaBlIeHHe.
KonrponbHas pabota no reme
"MonexynsipHas Gusuka'

12.12.2023

13.12.2023

19.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOIMHAMUYECKOI CUCTEMBI U
CIOCOOBI €€ M3MEHCHHS.
KomnuuaecTBo Temnotel u paboTa.
Buyrtpennss sneprus
0JITHOATOMHOTO HJI€aJIbHOTO Ta3a

20.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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31

Bupel rerionepenaun

bubmuorexa [JOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenbHas TEII0EMKOCTD BEIIECTBA.

39 KonunyecTBo TemioTs! npu bubmumoreka [IOK
Terionepenaye. AauadaTHbIid 27.12.2023 = https://m.edsoo.ru/ffOc5c36
rporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKHI U bubmuorexa [JOK
ero NpUMEHEHHE K H30IpoLeccam 09.01.2024  https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npolieccoB B

34 anp(I))I[e. Bropoit IB)aII;IOH bubmorexa LIOK

10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETJIOBOM MAITHHBI 16.01.2024  https://m.edsoo.ru/ffOc600a

36 [ukn Kapno u ero KIT 17.01.2024

37 DKonornyeckre npoodaemMbl
TEII0IHEPTETUKU 23.01.2024

38 O60o0maromuii ypok «OCHOBBI bubnuoteka [JOK
TEPMOTTHAMHKI 24.01.2024  https://m.edsoo.ru/ff0c6938

39 KonTponbHas padota no teme bubnnoreka [JOK
«OCHOBBI TEPMOAMHAMHUKINY 30.01.2024  https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Vcnapenue u KumneHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yXa. HachlleHHbIH bubmorexa HOK
ap 06.02.2024  https://m.edsoo.ru/ff0c64d8

42 TBépnoe Teno. Kprucrammueckue u bubnnorexa [JOK
amop(HbIe Tesia. AHH30TPOIHUS 07.02.2024 = https://m.edsoo.ru/ff0c65f0
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CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctajuibl. COBpeMEHHbIE
Marepuabl

[InaBnenue n KpUCTAIIU3ALIMSL.

bubmuoreka [JOK

4 .
3 Y ACIBHAA TEIUIOTA [IAB/CHHS 13.02.2024  https://m.edsoo.ru/ff0c6708
Cybnumarust
44 VYpaBHeHME TEIUIOBOro OajlaHca bubmorexa HOK
BHCHHUC TCII BOT H
P . 14.02.2024  https://m.edsoo.ru/ff0c6820
o | oo S
AL A p 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsJI0B
o | o
YHPOBOA ' 21.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IJICKTPUICCKOTO 3apsiaa
g | e
y ’ p 27.02.2024  https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHImn cynepno3unuu bubnnoreka [JOK
AJIEKTPUUYECKUX TOJIeH. JInHuM 28.02.2024 = https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
" Pa60T511_I CHII BHCKTpl(;CTaTI/I‘IeCKOFO BuGmiorexa LIOK
nong. [Torenuuann. HOCTbh
O TIOTCHIHAT. FasHoc 05.03.2024 https://m.eds00.ru/ffOc6f00
IIOTCHIINAJIOB
" [TpOBOAHMKY U TUIIEKTPUKH B BuGmiorexa LIOK
STCKTPOCTATHICCKOM HOIC. 06.03.2024  https://m.eds00.ru/ff0c7018
JlmsnexkTpudeckasi MPOHUIIAEMOCTh
51 OnektpoémkocTh. Konmencarop bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

12.03.2024

https://m.edsoo.ru/ff0c7126

52

53

OneKTpOEMKOCTb MIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsKEHHOr0 KOHJIEHCAaTopa

JlabGopaTopHas pabora "M3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

13.03.2024

19.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyMHOro nNpuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHHe AIEKTPOIPUOOPOB

20.03.2024

55

KonTponbhas padota no teme
«Qnekrpocraruka"

02.04.2024

56

DNEeKTPUIECKUH TOK, YCIIOBHS €T0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa [enu

03.04.2024

57

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIabopaTtopHas
pabora «3yyeHue cmermanHoro
COCJTUHEHUS PE3UCTOPOB)

0.5

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

58

59

PaboTa u MmomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.

0.5

10.04.2024

16.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



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

Kopotkoe 3aMbIkanue.
JlaGopaTtopHas pabota «3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COIPOTHUBICHUS

DnEeKTpOHHAs IIPOBOJIUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTD

60 COTPOTHUBJICHUS METAJIJIOB OT 17.04.2024
temnepatypbl. CBEpXIPOBOJAUMOCTh

61 DNEKTPUUECKHUIA TOK B BAaKyyMe.

CBoiiCTBA JIEKTPOHHBIX MTYYKOB 23.04.2024
[TomynpoBOIHUKH, HX COOCTBEHHASI

62 Y TIPUMECHAs TIPOBOMMOCTb. bubmmoreka [IOK
CaoiicTBa p—N-miepexoa. 24.04.2024 = https://m.edsoo.ru/ffOc84ae
[TosrympoBOTHUKOBEIE IPUOOPHI
DNEeKTPUUECKUN TOK B pacTBOpaxX U

63 pacrmiiaBax 3JIeKTPOJIUTOB. bubnunorexa [JOK
DNEeKTPOTUTHYECKAS TUCCOIHAITHS. 07.05.2024  https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DNEeKTPUUECKU TOK B ra3ax.

64 CamocCTOsITeTbHBIN U bubmuorexa [JOK
HECaMOCTOSITEeIbHBIN pa3psill. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue mprudopsl 1

65 YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 14.05.2024  https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

66 O6o0maromuii ypok bubnmuotexa [JOK
«DQIEeKTPOIMHAMUKAY 15.05.2024  https://m.edsoo.ru/ff0c88bhe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

Konrponsnas pabora o reme

67 «IToCTOSIHHBIN AJIEKTPUYECKHUI TOK. 1 Bu6mmorexa LIOK
21.05.2024  https://m.edsoo.ru/ff0c8a8a
Toku B pa3nuuHBIX cpenax»
68 PezepBHblit ypok. O6o0maromnmii 1 bubmumoreka [IOK
ypok o Temam 10 kiacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTosiHHBIC MATrHUTHI U UX

1 B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHUTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoericTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MarHIETHoll?o noiﬂ KaTyHJKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNEeKTpOMarHUTHAS. WHYKIIHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarHutHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

Konrponbnas pabora no reme
«MaraurtHoe 1oe.
DJEeKTPOMAarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTLppaCHpOCTpa];)IerIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oré)ameHHx cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 [Tpenomnenue ceera. [loHoE bubmmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpakKeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenue n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBennueHue JuH3bI

JlaGopaTopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa

33

WNurepdepennus creta. Judpaxus
cBeta. [ludpaknuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennanibHON TEOPUU
OTHOCHUTEIIHLHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K 0 O .
3 Ocrions crewmasrof teopin bimorera LIOK
B P https://m.eds00.ru/ffocf6f0
OTHOCHUTEIILHOCTH»
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meoptam Sy
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» poroaddexra
13| Tetonens Xunamsscnos neforsn b morera LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
dboTorneMeHT, POTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



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

47

[Tocrynarsr bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noriomnieHue GoToHOB
IIPH [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BoHoBEIE cBOiicTBa yacTuIl. BOIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYYCHUS

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
OJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnan. ['aMmma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobraemsl, TepCreKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

SHCMGHTapHLIC YaCTHUIIBI. OTKpLITI/IC
MMO3UTpPOHA. MeTtoapl HaGJIIO)IeHI/IH u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

pPEruCTpaLNK 3JIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyHnaMeHTaIbHbIE
B3auMoOJercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro ne6a. Co3pesnus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrkenne. CoaHeyHas
cucreMa

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0OBATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
NPEJICTAaBIICHUS O MTPOUCXOKICHUN H
sBostoruy CosHIA U 3BE3]

58

Muneunsiii [Iyte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMUHU

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMHMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o06maromuii ypok. Poibs 1 mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
¢du3nvecKoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 10JIE.
DNEeKTpOMarHuTHas MHIAYKIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHU
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas (usuka.

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

[TapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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