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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a3z30BOro ypoBHS Ha YpOBHE CpeaHEro oouiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHMS W KOHLEIIUU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue NporpaMMbl MO (PU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOI KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHnun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBIBAET HEOOXOJUMOCTb pealu3alil MEXIpPeAMETHBIX
cBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUE€OHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaThl OCBOEHMS Kypca (GU3MKU: JIMYHOCTHBIE, METaNpeIMEeTHbIC, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e [UIAHUpPYEMBIC PE3yIbTaThl OCBOCHUS Kypca PU3UKK Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YJIbTAThI 10 TO/1aM 00YUYECHHUS;

e coaepxaHue yuyeOHoOro nmpeamera «Pu3ukay mo rogam o0ydeHHs.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
[[IxonpHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3nKu BHOCUT OCHOBHOM BKJaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
IPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHIIIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHUs MOJI0XKEH P UIICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIUEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 00ObEUHEH BOKPYT
¢usuueckux Teopwil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTapHOTO
noreHuana GU3NYeCcKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnoiaract 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3yYEHHBIX TEOPUIl U 3aKOHOB.



Hoesn »osxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpeIHero oomero oOpa3oBaHHS
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPENCTABICHUH O CTPYKTYpe IMOCTPOSHUS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O IPUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOpHUH, A OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U IPOLIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (PM3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIIB30BAHUE CHCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB U
1abopaTOpHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBETWHEHBI B OOIIMNA CIHCOK
YUYECHHUECKUX MPAKTUYECKUX paldoT. BuigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
IOPOBOIUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYIIECTBISCTCS YYacTHUKaMH 0Opa30BaTEbHOTO
mpoIriecca UCXOsl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera (usuku. [Ipu sTom
oOecrieunBaeTcs OBJaZCHHE OOYUYAIOUIUMUCS YMEHHUSMH IPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEW (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME yAeNseTcsl PEIIEHUIO0 Pacu€THBIX M KadeCTBEHHBIX 3a1ad. [Ipu sTtom
JUTSL pacYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCA 33/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHSATh HM3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aeioB. /|Jis KaueCTBEHHBIX 3a/1a4 MPUOPHUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBJICHUM U TPOIECCOB B
OKPY’KaIOIIeH XU3HH, TpeOyromue BbiOOpa (u3nueckord MOAENW I CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsMu PI'OC COO K MaTepuallbHO-TEXHUYECKOMY
obecrieueHUI0 y4eOHOro Tpoliecca 0a30BBI ypOBEHb Kypca ()M3UKH HAa YPOBHE CPETHErO
o0miero oOpa3oBaHUs JTOJDKEH M3y4aThCsA B YCIOBHUSAX MPEAMETHOrO KaOWHETa (DM3UKH WU B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKN T0JKHO OBITH HEO0X0AUMOE JTabopaTopHOE 000PYIOBAHKE /TS BHIIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1Mo (U3MKE YYEHHYECKHX TMPAKTUYECKUX paboT U JAEMOHCTpPallMOHHOE
obopyoBaHue.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MHUHHMAaJIbHOH JOCTAaTOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpaMMme 1o
¢u3rKe KIIOYEBBIX JEMOHCTpAIUil A UCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE IJISi YUYEHHUECKUX IMPAKTHUECKUX paboT GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyvaronuxcsi. TeMaThueckre KOMILUIEKTBI JIa0OpaTOpHOro 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI HAa KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUsI (PU3NKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHHE HHTEpeca U CTpPEMJICHUS OOy4yaloUIMXcs K HaydHOMY H3YYEHHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TIPEACTABICHWH O HAYYHOM METOJE TO3HaHWA U (POpMUpOBaHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupOBaHHE YMEHUI OOBSCHATD SBICHUS C UCIIOIH30BaHUEM (PU3NIECCKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

¢dopMHpOBaHUE TPEACTABICHUN O PO (PU3MKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TCXHUKH U TEXHOJIOTHUH.

JlocTrxkeHne 3TUX TeNeld 00ecreunBaeTCsl pelieHueM CIAYIOMUX 3aaad B IpoIecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

npuoOpeTEeHNnEe CUCTEMBbl 3HAHUK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHHUS [UIsl OOBSICHEHUS
busznyeckux SBICHUH B TPUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

OCBOGHHE CIIOCOOOB pEHICHHs] PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (PU3NYECKOM
MOJENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIIOBUSAM 3a]1a4H;

MOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIaHUPOBAHUS U MPOBEIEHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpElEICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JJaHUE YCIIOBUU JUIs Pa3BUTUS YMEHMM IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
JESATENBHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEIHEro oOmero odpa3zoBaHuUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIO).

[Ipennaraemsplii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHUS JAOOPAaTOPHBIX pPabOT M
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpyxkarowero mupa. Pomib
HKCIIEPUMEHTA ¥ TEOPHH B IIPOIIecCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3NMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HPU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazorosble 1 IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOro ABWKeHMs. Cucrema
otcuéta. Tpaekropus.

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HAa OCHU CHCTeMbl KoopAauHaT. ClioKeHHE MepeMenieHu u
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepEMEIICHUSI MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBmxeHue. J[BH>keHHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepwom u
gactoTa oOpamieHus. [[eHTpocTpeMUTEeN HOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIUJOMETpP, IBUKEHUE
CHapsJIOB, LIETIHbIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUS.

[IpeoOpazoBanue IBUKECHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

Hanpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHrne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPEAeICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, MPOMIEHHBIMH  TeJOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JIBUJKEHHUH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.
N3ydeHue ABMKEeHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HertoTona. HepimanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akon Herlotona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsokectu. [lepBas kKocmMuyeckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Bunbl Tpenust (TOKosl, CKONbKeHUs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdunuent tpenus. Cuia conpoTUBIEHUS
IIPHU IBMKEHUU TeJIa B )KUJKOCTU WM rase.

[MocTynaTenbHOE U BpanaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. [lnedo cumbl. YClnoBus paBHOBECHS
TBEPOTO TENA.

TexHudyeckne yCTpOMCTBa M NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKA, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEepLMH.

CpaBHEHHE Macc B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CroxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JepopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Wzydenue nBuxeHus: Opycka o HaKJIOHHON TITOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE M PE3MHOBOM
oOpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMmynbe MatepuaibHON TOUKH (Tela), CHCTEMbl MaTEPUATbHBIX TOYEeK. IMIyIIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE JBHUKEHNE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuajbHONW TOUkKH. Teopema 00 HM3MEHEHHH KHHETHYECKOU
SHEPIHUH.

[ToTenmansHas sHeprus. [loTeHnManbHas SHeprus ynpyro aehopMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas 3HEpPrUs Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHbie W HEMOTEHIUANbHBIE CHIBL. CBS3b PabOThl HEMOTEHIMATBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrne yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMAIbHON YHEPTUU B KHHETHYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyenne abCONIOTHO HEYNPYroro ynaapa C TMOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUIIBI C W3MEHEHHEM MEXaHWYEeCKOW 3HEepruu Tella Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. Mosekyasipaasi pu3uKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 00OOCHOBaHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHUIL
BemecTBa. MoJienu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonmdecTBo BemiecTsa.
[TocrossHHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Lienscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYJISIPHO-KMHETHUECKONH TEOPUH
UJeaNbHOTO Ta3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTrUu
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoOLECcCOB: U30TepMa,
n30x0pa, u3obapa.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOIEKYI
OPTraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU Y3UH KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbita IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOEHCTBUS.

Mopenb, HUTFOCTpHUPYIOIIAsk IPUPOY JABJICHHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOM KOMHATE€ Ha OCHOBE HU3MEpeHHil 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckas cucreMa. BHYTpeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTBH BellecTBa. KomuecTBO TEIIIOTHI IPH TEIIoNepeiade.

[lonarue 06 anmabatHOM mpouecce. I[lepBbiil 3akoH TepMmoauHamuku. IlpumeHenue
NEePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.

Tennoble MamuHbL. [IpuHIMIBL 1efcTBUS TEMTOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeroBbIX MamuHax. Koadduuuent nosnesnoro neiictBus ternoBoid mammuubl. Lukn Kapuo u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUYECKHUE MPOOJIEMBI TETIOIHEPTETHKH.



TexHuueckue ycTpoiicTBa M MPaKTUUYECKOE IMPUMEHEHHUE: [BUTAaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpPruu Tejla MpU COBEpIICHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALSA).

N3meneHnne BHyTpeHHEH dHEPTUH (TEMIIEpaTyphl) TeNa MPH TeIionepenaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaeinbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazoswvie nepexoonl

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue wu  kuneHue. AOCOMOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HaceleHHbIi map. Y ienbHas TerioTa napooopa3oBaHUsl.
3aBUCUMOCTH TEMIIEpPATyphl KUTICHUSI OT JaBICHUS.

Teépnoe Teno. Kpucramnmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa riaBneHus. Cyonumanmsi.

YpaBHEHHE TEIJIOBOTO OaaHca.
TexHUYeckne YCTpOWCTBa W TPAKTHYECKOE IMPHUMEHEHHE: TUTPOMETP U TICHXPOMETD,

KaJIOpUMCETP, TCXHOJIOTHH IMMOJIYYCHUA COBpPEMEHHBIX MaTcpuraios, B TOM YHUCJIIC
HaHOMATCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CriocoOb1 U3MepEeHHsI BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3alus Tell. OJEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOAHMKH, ANAIIEKTPUKHU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbll  21€KTpUYECKHH  3apsin.
Onektpuyeckoe mosne. Hanpsok€HHocTh anexktpudeckoro mnoss. [IpuHIun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHMM HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocrarmueckoro mois. [loTeHuuman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM M0J€. usnexkTpudyeckas NpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIeKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPTUs
3apsAyKEHHOI0 KOHJIEHCATOpa.

TexHuueckue yCTpOICTBAa M NPAKTUUYECKOE IPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu



YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOMIAJM  IUIACTHH,
paccTOsIHUSA MEKIYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKa. ICTOYHUKHU TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LEH.

DIIeKTpHUUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) DJIEKTpUIECKO enu. KopoTkoe 3amMbikaHue.

DIIEKTPOHHAs IPOBOJUMOCTD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JUCCOIUAIUs. DIEKTPOIIU3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[1na3zma.

TexHuueckne yCTpOHCTBA U INPAKTUUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHHKM TOKa, OHJIEKTPOHArpeBaTEeNbHbIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH TUOJN, TEPMUCTOPH U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoaBHKYLIEH cuibl. KopoTkoe 3amblKkaHHE T'ajJbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyenne cMeaHHOIO COEIMHEHUS PE3UCTOPOB.



W3mepeHne ANEKTPOABIKYIIEH CHJIBI UCTOYHMKA TOKa M €ro  BHYTPEHHEro
COTPOTHBIICHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30Boro ypoBHs B 10 Kiacce OCYIMIECTBISETCS C Y4ETOM
COJIEPKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJISTMPOBAHKE, MOJICITh, HU3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl YpaBHEHWH, JHWHEWHas ¢QyHKuUs, mapaboina,
runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETpHUUECKHE (PYHKIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAs JUCCOLMAIIUS, TaJbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHKE NBIKEHUH C MCIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIONH30BAHUE 3aKOHA COXPAHCHUS HMMITYyJIbca B TEXHUKE (pakerta,
BOAOMET W JpYIHWE), JBHTaTelb BHYTPEHHEro CropaHus, TmapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MAaTepUalioB, B TOM UHUCIIE
HAHOMATEpPHAIOB, ¥  HAHOTEXHOJOTHH,  DJJEKTPOCTAaTUYeCKas  3alluTa,  3a3eMIJICHHC
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
uHaykuud. KapTrHa mTuHuN MarHUTHOM MHTYKLIUH T10JISl TOCTOSIHHBIX MarHUTOB.

MarautHoe moJsie MpOBOAHUKA C TOKOM. KapThHa JIMHHMM MHAYKIIMM MarHUTHOTO IOJS
JUIMHHOTO NPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIynb MW HampapiieHHE. J[BUXKEHHE 3apsyKeHHOM YacTHIBI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGota cumsl Jlopenma.

SIBneHue DIEKTPOMAarHUTHOM MHAYKIMM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKLHH.
DNEeKTpOABMKYIIAsl CUJIa MHAYKLIHU. 3aKOH IEKTPOMAarHUTHON HAYKInK Papanes.

BuxpeBoe ayekTpuuecKkoe Moje. IIEKTPOABMXKYLIAs Cujla WHAYKIUU B IPOBOJHHKE,

ABYKYIHIEMCS MMOCTYIIATCIIBHO B OJTHOPOAHOM MArHMTHOM IIOJIC.
10



[TpaBuio Jlenua.

WNHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIUU. DIEKTPOABUKYIIASI CUJIa CAMOUHIYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AIIEKTPOMArHUTHIl, AIEKTPOIBUTaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHILI, UHAYKLIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIA.

B3anmopeiictBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHne HIEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBIeHUS 31€KTPOMAarHUTHOM MHTYKIIMH.

Pa3gen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€OAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHUYECKHe Konebanms. [ apMoHUYECKHe
kosnebanus. Ilepuon, uactora, ammiauryna u ¢dasza konebanuid. IIpy)XKMHHBIH MasSTHHK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHMUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUSX.

KoneGatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHHIE KOJ€OaHUS B HA€aIbHOM
KOJIEOATEIbHOM  KOHTYpe. AHAIOTHUS MEXIYy MEXaHHYECKUMH M 3JIEKTPOMAarHUTHBIMH
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYX IeHHbIE MeXaHUYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHHs.

Ilepemennsiii Tok. CHHYyCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAYEHHUE CHUJIIbI TOKA U HANIPSKECHHUS.

Tpanchopmarop. I[lpomsBoacTBo, mepemada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUHU B IIOBCEHEBHOM JKU3HH.

TexHuueckrne YCTpPOMCTBA M NPAKTHYECKOE IMPUMEHEHUE: DJIIEKTPUUYECKUH 3BOHOK,
TeHEPaTop NEPEMEHHOIO TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTrpoB KojeOaTeNbHOW cUCTEMBI (TPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux Kojie0aHuu.
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HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHHMS.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpa, KaTYUIKW MHAYKTHUBHOCTH M
KOHJIEHCATOPA.

Monenb TUHUY 3JIEKTpoIiepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBHCUMOCTH TIEpHOIa MaJIbIX KOJIeOaHMid Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmepeMeHHOr0 TOKa B IeNH W3 IOCIEI0BATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMmMHbvle 60JIHbL

Mexanuueckue BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BosHbL. [lomepeunble W mpononbHble BOJHBL MHTepdepenuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtauusi BektopoB E, B, V B anekTpomarHutHoi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)keHHe, IMpelioMIIeHue, mnoispuzanus, audpaxkuus, uHrepdpepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JIEeKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagNOCBS3U U TeleBUACHUA. Paaronokanms.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaIOLIEH Cpeabl.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi JMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paauONpUEMHUK, TeJIEeBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmroienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmionenue natepdepeHny 1 1uppakiud MEXaHMYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIATYIOW M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB — 2JEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsimonrHelHOE pacpoCTpaHEHUE CBETA B OJTHOPOAHOM cpere.
JIyd cBera. ToUeUYHBI UICTOYHUK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaJe.
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[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPAXKEHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oenoro ceta. [IBer.

ColOuparonue W paccewBaroIIuMe JIUH3BI. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONECHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (Qoroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHMOHHAS
pemETKA, TTOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHENiHOE pacnpoCTpaHEHUE, OTPaXEHHE M IperomiieHue cBera. OnTudyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB M300pakeHUH B JTMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TosnydyeHnue cnekTpa ¢ HOMOLIbIO IPU3MBI.

[Toryyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKHY.

Habmonenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NPpUMEHMMOCTH KJIacCU4EeCKOM MexaHukH. [locTynarsl crenuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTb MOAYJSA CKOPOCTH CBE€Ta B  BAaKyyMe, IIPHHLHI
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmul K6AHMOBOI ONMUKU
®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
dboToHa.
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OtkpeiTne u wuccienaoBanne (oroaddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTOodJIeMEeHT, (HOTONATUUK,
COJIHEYHast OaTapest, CBETOIHO/.
Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [ImanerapHas
mogens atoMa. Iloctynarsl bopa. U3nyuenue u norsomieHne (GOTOHOB MPU MEPEXo]e aroma ¢
OJIHOTO YpOBHS »HEpruM Ha npyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZOpPOJA.
BonHoBbie cBoiicTBa yacTuil. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkpbiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHnio coctaBa pauoakKTUBHOTO U3ITy4EHUSI.
CaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas mogmens sigpa [eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMmma-usznyueHue. 3akoH
pPaauoOaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedekT macce sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.
Snepubiii peaktop. Tepmosnepublii cuHTe3. I[IpobmemMbl M TNEPCHIEKTUBBI  SIEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquncTBo prsnueckoit KapTUHBI MUpA.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.
Jlemoncmpayuu
CuéTunK MOHU3HUPYIOIUX YaCTHL.
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Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpukinagHoe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 Heba. Co3Be3ausi, spKkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Connine. ConHeuHas akTUBHOCTh. Mcrounwmk sHeprun ConHI@ M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM MOCHEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIACHUH U 3BOIoLMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumst
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sIAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE M3TydeHUE.

MacmtabHas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUs TIOJIOKEHUST HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKkue 3BE3/bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeuroro [lyru.

O0o0maree NOBTOPEeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COLMATBHOU U
ITHUYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, POidb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (Qu3NUecKoi Teopun B GHOPMHPOBAHUU
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPaA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUIN O TPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢u3ukm 0a30BOro ypoBHs B 11 Kimacce OCymecTBIsETCS € y4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAEIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: >MeKTpUYECKUE SBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAC, ACUCTBUE paJvallid HA >KUBBIC
OpraHU3MBI.
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Xumus: CTPOCHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4ecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PYHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIICTPSCEHUMN.

Texnonozcusn: MTUHUM DIIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajap, paJuoONpUEMHHUK, TEJIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pusmka» Ha ypoBHE CpeaHEro oomiero odpa3oBaHUs
(0a30BBIi  ypOBEHb) JIOJDKHO  OOECHEeUUTh  JOCTIDKEHHE  CICAYIOIIMX  JMYHOCTHBIX,
METaNpeIMETHBIX U PEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yabTaThl OCBOCHUS Y4eOHOTO mpenmera «Du3MKay ITOIKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIHCKOro  0OIIecTBa,
pacumpeHue KU3HEHHOTO OIBbITa M ONbITa JEATENFHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HAIPaBIICHUN BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak akTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYETIOBEYSCKUX T'YMAaHHUCTHYECKHX M JEMOKPAaTUYECKUX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIui;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSAMHI 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM POCCHMCKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH y4EHOTO;

OCO3HAHME JIMYHOTO BKJIa/a B IOCTPOCHUE YCTONUMUBOTO Oy yIIIero;

4)3cTeTUYECKOr0 BOCIIUTAHMS:

JCTETHYECKOE OTHOLIECHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
bu3HIEeCcKOil HayKe;

5)TpynoBoro BocnuTaHus:

UHTEpEC K pPA3IUYHbIM cdepaM Npo(ecCHOHANBHON NEATETBbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3MKOM W TEXHHKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oymymiein
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3HMKMU Ha
MPOTSKEHUU BCEU KU3HU,

6)3K0/10TMYeCKOro BOCIUTAHUSA:
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C(OPMHUPOBAHHOCTb HIKOJOTHUECKOW KYJIbTYphbl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE JICUCTBUI B OKPYKAIOIIEW CpEeAec HAa OCHOBE 3HAHUSA
1eyeld yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacIIMpeHUe OIbITa JAEATEIbHOCTH DJKOJIOIMYECKOM HAIPABJICHHOCTH HAa OCHOBE
UMEIONTNXCS 3HAHUM 110 (pHU3UKe;

7)IleHHOCTH HAYYHOI'0 O3HAHMS:

C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOW AEATEIbHOCTH, TOTOBHOCTH B MpoIlecce U3YUeHUsT GU3UKU
OCYILIECTBIIATh IPOEKTHYIO U MCCIIEN0BATENBCKYIO 1€ATENbHOCTh MHANBHUIYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH LU JeATeIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

pa3pabarbIBaTh IJIaH PELICHUS MPOOIeMbl ¢ YUIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OIICHUBATh PUCKH TOCIECACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

BJIa/IeTh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON JEATeTLHOCTH B 001acTH
(bU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3314
buznyecKkoro coaepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQ/IETh BHUJAMHU JIEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro HMHTEPHpEeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3jIMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3JIaHUH YUEOHBIX POEKTOB B 00JIaCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTaTh
TUNoTe3y €€ pelleHusl, HAaxXOIUTh apryMEHThl MAJsl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PELICHUS 3aJauyd pe3yabTaThl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (POpPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOW JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYSCHUH PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;
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YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIEC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXObl  PEILICHHS;

CTaBUThH NPOOIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Patora ¢ undopmaunmeii:

BJIQZICTh HABBIKAMH TOJy4EeHUS MHPOpManHu (U3NIECKOTO COACpP)KaHHs M3 UCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
UHTEpIpeTannio HHPOPMALUU PAa3THYHBIX BUJOB U (OPM IpeICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTHh MH(POPMAIHY;

UCTIONIB30BAaTh CPENCTBA HH(GOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COAEpXKAaHUS B PA3IMUHBIX QopMaTax ¢ ydEToM
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpuUH, BBIOMpas ONTUMAIbHYIO (GOopMy
NPECTaBICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM IESTEIHLHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHUBUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ INOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCISITh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBBIE NPOEKTHI, OLICHUBATh HAECH C MO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

Pery1siTUBHBIE YHMBepcaibHbIe yueOHbIe AeiicTBUSA
Camoopranmn3anus:
CaMOCTOSATENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JAEATEIBHOCTh B 00JMAcTH (PHU3MKH U
aCTPOHOMHH, BBISBIIATH TPOOJIEMBI, CTAaBUTh U (hOPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;
OLICHUBATH MTPUOOPETEHHBIN OIBIT;
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croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIIMU B 001acTH (HU3UKH,

MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUN
Y MBICIIMTEIBHBIX IPOLECCOB, UX PE3YJITaTOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMast CBOM HEOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JAESITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro odmero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS IMOIMOHAIbHBIN
MHTEIJIEKT, MpeArnoaaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSTHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHOMN C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEeryJINpOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBATHCS K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHHIO LEIM M YCIEXY,
ONTUMM3M, HHULIUATUBHOCTb, YMEHUE AEHCTBOBATh NCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYruX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOAbMH, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy odyuenus B 10 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3MKUA B (HOPMUPOBAHHM COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NEeATeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHULIBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOYEUHBIH ANEKTPUUYECKUN 3aps]l IPU PELICHUH
bu3nYecKux 3a1a4;

pacnio3HaBaTh (pu3MyecKHe SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMMKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHE Ted,
JIBIDKCHHE TI0O OKPYXHOCTH, WHEpPHHs, B3aumonencTeue Tten, auddysus, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaKJIeHUHN ), TETJIOBOE paBHOBECUE, UCTIAPEHHE, KOHCHCAIUS, IJIaBJICHHE, KPUCTAITH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
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COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JIEKTPU3ALHUsA Tell,
B3aMMO/ICVICTBUE 3aps/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONb3Ys (PU3NYECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, MEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TeJa, KMHETHYECKas
SHEprus, MOTEHIMAJIbHAs SHEPrusi, MeXaHWyecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWIBHO TPAaKTOBaTh (U3WYECKUNA CMBICT HCIOJNb3YEMBIX BEIWYMH, UX
0003HAUEHHSI U €MHULIBI, HAXOIUTH ()OPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEITHUUHY
C IPYTUMU BEJIIMYNHAMU;

ONMCBHIBATh HW3YYEHHBIC TEILIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBICHMS, HCIIOJIB3Ys
¢u3nueckue BENWYHMHBL: JABJICHHE Tasza, TeMIleparypa, CpenHss KHUHETHYEeCKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEIHEKBAaJpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa, Ko3(Q(QUIHUEHT MOJIE3HOro IEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU OMMCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUYNUH,
uxX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYMHAM;

ONMCHIBATh HM3YYCHHBIC DJIECKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NYECKUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HAnpspKEHHOCTh  T1OJIS, IOTEHLMAJ, pPa3HOCTh IIOTEHLUUANIOB; IPHU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIHYMH, WX O0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIOJNB3Ys (PU3MUECKUE 3aKOHBI U
INPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUUYECKOM dHEPIuu, 3aKOH COXPAaHEHUS UMITyJIbCa, IPUHLUI CYNEPIO3ULIIMNA CUJI, IPUHLIUIT
PaBHONPAaBHs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, TAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHKECHUS
MOJIEKYJ C aOCOJNIOTHOHM TeMIiepaTypoi, MepBBId 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TPaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MALMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarh ycIoBUS UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpu 3TOM  (OpMYIMPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIy (U3MUECKUMH BEITUYMHAMH C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PHUKCHpPOBATh pPE3YIbTaThl
HOJyYeHHOHM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaOIHIl U rpadUKOB, A€IaTh BHIBOJBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOmoaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OPaTOpHOro 000pyI0BAHHUS;

pemaTb pacu€THbIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢u3nueckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
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MOJieb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbl, HEOOXOAMMBIE M €€ pEeIlleHus,

IPOBOJIUTH PACUYETHI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;
pemaTh KauyeCTBEHHBIE 3aJ[auyd: BBICTPAUBATh JOTMYECKH HEMPOTHBOPEUMBYIO IETIOUKY

paccyXAeHHi ¢ Onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

UCIONIb30BAaTh NPU pELIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOW HMH(OpPMALUU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJy4aeMyro HH(pOpMaIHIo;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HHM IS
obecrieueHust 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMH, JIJIst
COXpaHEHHUs 3I0POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIle cpene;

paboTath B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbBIX COLUANBHBIX POJIEH, INIAHUPOBATH PabOTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATEIbHOCTh B
HECTaH/ApPTHBIX CUTYyalMsIX, aJeKBATHO OIIEHMBATh BKJIAJ KaXXIOIO M3 YYaCTHHUKOB IPYMIbI B
pelIeHrne paccMaTprUBaeMON MPOOIEMBI.

K xonmy oOydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (u3MKu B (OpMHPOBAHUHM COBPEMEHHOI
Hay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHHBI MUDA;

YYUTBHIBATh TPAHHUIBI TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBETa, TOYEUYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO SIpa MPH pelieHny HU3NUeCcKUX 3a1au;

pacnio3HaBaTh (hpu3nyeckue SBICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKLIMS, JACWCTBME MAarHUTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsij,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHuus, audpakiuus W TONApU3aLUs CBeTa, MIHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (Ppororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BEIIECTBAa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIECHUE, PA3HOCTh OTEHIIUANIOB, 3JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, WHIYKTHBHOCTD
KaTyIIKH, SHEPTHs JEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MEepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MPHU ONMHCAHWU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUEHUS M CIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMUMHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS U NPOLECCHI, HCIONB3YsAd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbc (OTOHA, TEPUOJ IOJIypacmaga, SHEprus CBSA3M aTOMHBIX SAep, MPH OMHUCAHUH
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MPAaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BETMUUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3MUYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIWHEHUs
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3aKOH 3JIEGKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHEHHME OWHITeHHa s Qortodddexra, 3aKOH COXpAHEHHS DSHEPTUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpAHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCJIa, MOCTyJaaTsl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, MpU 3TOM pa3iaudarhb
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BBIPRKEHUE W YCIIOBHS (TpaHHULBL,
00J1aCTH) TPUMEHUMOCTH;

OTpeeNATh HaIpaBJICHWE BEKTOpa MHAYKLUWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH M OMHCHIBATh N300pa’keHNe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIupoOBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYHMH C UCIIOIBb30BAaHUEM MPSAMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCUPOBATHh PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
busznyecKkux BEIWYMH B BHUAE Tabnull W TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCIIEIOBAHMSI,

cobmoaTh MpaBuia 0O€30MacHOro TpyAa NpU TPOBEIEHHHM HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENILCKOM M  TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢u3nueckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYJbl, HEOOXOAUMBIE A €€ pelleHus,
IIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETUUNHBI,

pelaTth KauyecTBEHHBIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUKY
paccyXJIeHHI ¢ ONOpOol Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIONIb30BAaTh NPU  pELIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIe HMH(OPMAIOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALUU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUs B IOBCEIHEBHOI JKHU3HH;

NPUBOIUTH MPHUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3UKE B IOBCEJHEBHOM JKU3HU Ui
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;
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paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIe, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OIIEHMBATh BKJAJ Ka)XAOI'O M3 YYAaCTHUKOB IPYIIIbI B
pelIeHne paccMaTpUBaeMO MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bubmunoreka LIOK
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 0 0 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 2
Paznen 2.MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > 0 ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / 0 ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Coepym
Hroro no pazneny 18
Pa3znea 3.MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubmorexa [IOK
3.1 YIP 9 0 1 https://m.edsoo.ru/7f41bf72
Teopuu
Coepym
bubmunoreka LIOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 0 https://m.edsoo.ru/7f41bf72
Coepym
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AI‘peFaTHBIe COCTOAHHA BCUICCTBA.

bubmunoreka LIOK

3.3 5
®a3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4.9JIEKTPOJIUHAMUKA
bubmunoreka LIOK
4.1 DNEeKTpOCTaTUKA 10 https://m.edsoo.ru/7f41bf72
Coepym
[TocTostHHBIN AAEKTpUUECKUM TOK. TOKH B bubmorexa [IOK
4.2 N cena p ’ 12 https://m.edsoo.ru/7f41bf72
JUYHBIX Cpeaax
P P Coepym
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1.29JIEKTPOJIMHAMUKA
MarnautHoe 1one. DiIeKTpoOMardHuTHas buGnnorexa LIOK
1.1 ) p 11 1 3 https://m.edsoo.ru/7f41c97¢c
AHTYKIAS
- Cohepym
Uroro no pazgeny 11
Pa3znen 2. KOJEBAHUS U BOJIHBI
MexaHndecKkue U DIIEKTPOMardHuTHRIE bubmmorexa LOK
2.1 p 9 0 1 https://m.edsoo.ru/7f41c97c¢
KOJIeOaHUs
Cohepym
MexaHn4eCcKHe U DIIEKTPOMATrHUTHEIE bubmmorexa [OK
2.2 p 5 1 0 https://m.edsoo.ru/7f41c97c¢
BOJIHEI
Coepym
bubmunoreka LIOK
2.3 Onortuka 10 0 4 https://m.edsoo.ru/7f41¢97¢
Coepym
Hroro no pazneny 24
Pasznea 3.0CHOBbI CHEI.IPIAJII;HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
31 OCHOBBI crIeIIUANIBHOU TEOPUH 4 1 0 bubmmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 4
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Pa3znea 4 KBAHTOBASA ®U3UKA

N but6mmoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 1 hitps://m.cdsoo.ru/7f41c97c
bubmunoreka LIOK
4.2 CrpocHue atoma 4 0 https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
4.3 ATOMHOE SApO 5 1 https://m.edsoo.ru/7f41c97¢c
Coepym
Hroro no pazneny 15
Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubmunoreka LIOK
5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 0 https://m.edsoo.ru/7f41c97¢c
Coepym
Uroro no pazgeny 7
Pa3nea 6.0OBOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 Ob6o06m1aroriee MOBTOPEHUE 4 0 https://m.edsoo.ru/7f41c97¢
Cohepym
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrudeckue U3YYCHUS oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
®du3nKa — HayKa O PUPOJIE.
1 Hayunsie MeT(})I;H HOIIi)HaI.)HIfH 1 0 0 bubmmorexa [OK
04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIer0 MUpa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN 1 0 0 bu6nuoreka [IOK
Hay4YHOU KapTHUHBI MUpa, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITENBHOCTH JIOIEU
Mexannueckoe OBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | 0 0 bubmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 11.09.2023  https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpIMONMHENHOE | 0 0 Bu6muotexa [JOK
NBIDKECHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bu6nuorexa [IOK
IBHKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372¢e
CBoOomHoe majieHne. Y CKopeHue

6 cBoOOTHOTO TIafeHus. JlaboparopHas 1 0 1 bubnuotexa [JOK
pabota Ne 1 «/3ydeHue qBUKCHHUS 19.09.2023 = https://m.edsoo.ru/ff0c39¢cc
Tena, OPOIIEHHOTO TOPU30HTATHHOY.

7 KpuBonuHeliHOE ABUXKEHUE. 1 0 0 bubmmoreka [JOK
JIBr>keHHne MaTepuaabHON TOYKH 110 25.09.2023 | https://m.edsoo.ru/ff0c3ada

29



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH

[Tpunin oTHOCUTENbHOCTH [ anumnes.

8 HNuepuuanbHble CUCTEMBI OTCYETA. Bubmmorexa [IOK
. 26.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepssiit 3akoH HproToHa
Macca tena. Cuina. [Ipunnun
9 cynepno3uimu cuil. Bropoit 3akon bubmorexa [OK
N 02.10.2023 | https://m.edsoo.ru/ff0c3bed
HrloToHa 1151 MaTepuanbHON TOUKU

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepUATbHBIX TOYEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsroreHus. Cuna

11 TsbKecTu. [lepBasg kocMuueckas bubmmorexa LHOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tea 10.10.2023  https://m.edsoo.ru/ff0c3el8
Cwia tpenust. KoadunueHT tpenus.

13 JlaboparopHnas pabota "H3yueHue bubmmoreka [JOK
JBUKEHHS OpyCKa M0 HAKIOHHOM 16.10.2023  https://m.edsoo.ru/ff0c3f76
IJIOCKOCTH"

ITocTynarensHOE U BpalaTesbHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. bubmunoreka LIOK
MowmeHnT cunsl. [1nedo cumnsl. YcenoBus 17.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynbsc MmaTepualbHOM TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE

16 PaboTta ¥ MOIIIHOCTH CHUJIBI. bubmunoreka LIOK
Kunernueckas sHeprus 24.10.2023 | https://m.edsoo.ru/ff0c4502
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MatepuaabHON ToukH. Teopema 06
V3MEHCHUH KHHETHYCCKON SHEPTHH

17

[TorennmaneHas 3HEPTHUSL.
[loTeHumanpHas 3HEpPrust ynpyro
neGpOpMHUPOBAHHON MPY>KUHBL.
[MorennmansHas sHEprHs TeNa BOIU3N
MMOBEPXHOCTU 3eMJIU

06.11.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHple U HEMOTEHIUAIBHBIE
cuiibl. CBA3b paboTHI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXAHUUYECKOM SHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTrUuu

07.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnenoBanue CBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEeXaHUUEeCKOU OHCPIrUun
Tella Ha MPUMEPE PACTSIKCHUS
PE3MHOBOT'O JKI'yTa

13.11.2023

Cohepym

20

KonTtponbHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPaHEHHSI B MEXaHUKE

14.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKECHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TN

21.11.2023

Coepym
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Macca monekyin. KonnyectBo

23 BemectBa. [locrosHnas ABoraapo 27.11.2023 Chepym
TermoBoe paBHOBecue. TemnepaTtypa

24 u e€¢ m3mepenue. [llkana remneparyp 28.11.2023 Coepym
Ilenbcus

)5 HUneansueiii raz B MKT. OcHOBHOE but6mmoreka [IOK
ypaBHeHue MKT 04.12.2023  https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE 05.12.2023 = https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH JlanbToHA. ['a30BbIe 3aKOHBI. 11.12.2023 Chepym
JlaboparopHas paboTa
«ccnenoBanue 3aBUCUMOCTU MEXIY

28 rapaMeTpaMu COCTOSHUS 12.12.2023 Chepym
Pa3peKEHHOro ra3a

29 N3omnporiiecchl B aeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue 18.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crtoco0On! e€ m3meHeHus. KoanuecTBo bubnuoteka [JOK
TEIUI0THI U paboTa. BHyTpeHHss 19.12.2023  https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOT'O UJI€aTbHOTO
rasa

31 Bunae! renonepenaun bubnnorexa LIOK

25.12.2023  https://m.edsoo.ru/ff0c5c36
32 Y nenbHasi TEMIOEMKOCTD BEIIECTBA. 26.12.2023 = bubmuoreka [IOK
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KOJ’II/I‘IGCTBO TCIIJIOTHI HpI/I
Tertonepenaye. AnnadaTHBIN
poIecc

https://m.edsoo.ru/ff0c5¢36

IIepBblil 3aKOH TEPMOAVMHAMUKY U €TI0

but6mmoreka [IOK

33
IIPUMEHEHHUE K U30IIpoLeccam 15.01.2024  https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs mporieccoB B
34 npupoje. Bropoii 3akoH Bubmmorexa [IOK
PHPOZE. P 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun gevicteus u K11/ TenmoBoi bubmunoreka LIOK
MalIuHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/] 3.01.204 Coepym
DKOJIOTHYECKUE TTPOOITIEMBI
37 C
TEIJIO3HEPTeTUKH 29.01.2024 Pepyn
13 O606maromuit ypok «MounekymsipHas bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI 30.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
P ' 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpazoBaHue U KOHACHCAIHS. bu6nuorexa [IOK
Hcnapenue u kurneHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO31yxa. HacelleHHbII bubmmorexa LIOK
ap AYXA. B 12.02.2024  https://m.edsoo.ru/ff0c64d8
i
TBépnoe teno. Kpucramimueckue u
4 amop¢Hble Tena. AHU30TPONUs bubmmoreka [JOK
CBOWCTB KpHUCTAIOB. JKuakue 13.02.2024  https://m.edsoo.ru/ff0c6510

KkpucTtauibl. COBpeMEHHbIE
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MaTepHualbl

[InaBnenne n KpucTaljlin3anus.

43 VY nenpHas TEILIOTA IUIABIEHUS bubmmorexa LOK
s ' 19.02.2024 | https://m.edsoo.ru/ff0c6708
CyOnumarnusi.
bubmunoreka LIOK
44 Yy
PaBHEHNE TEILIOBOTO Oananca 20.02.2024 = https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNEKTPUIECKU
45 3apsa. [Ba Buaa slIEeKTPUUECKUX bubmorexa HOK
AL A p 26.02.2024 @ https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOoAHUKH, JUAIIEKTPUKU U
46 H(I)).H HOBO HIfKI/I 3aK(I:H COXpaHECHUS bubmmorexa LOK
YHPOBOZA ' p 27.02.2024  https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsijia
Bzaumopeiictue 3apsa10B. 3aKOH
47 Kynona. TodyeuHBIN 3I€KTPUISCKUH bubmmorexa LOK
Y ' P 04.03.2024 @ https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3unuu bu6nuoreka [IOK
3JIEKTPUYECKUX NoJIeh. JInHumn 05.03.2024  https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
Pabota cui 31eKTpoCcTaTHIeCKOTO
49 nons. ITorernman. Pa3zHocts bubnnorexa LIOK
] HHat 11.03.2024 @ https://m.edsoo.ru/ff0c6100
MMOTEHIIMAIIOB
IIpoBOIHHUKY U TUAJIEKTPUKU B
50 3J'IpeKT iCTaTquI([:KOM noILe bubnnorexa LIOK
p ) 12.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnektpoéMkocTb. Konnencarop. bu6nuoreka [IOK
DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa 18.03.2024  https://m.edsoo.ru/ff0c7126
52 JlabopaTtopHnas pabora "M3mepenne 19.03.2024  Cdepym
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IIEKTPOEMKOCTH KOHJeHcaTopa"

53

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO
arnmapara, CTpyMHOI0 IpUHTEpA.
DneKTpocTaTHYeCcKast 3allnTa.
3azemyIeHHE SIEKTPONPUOOPOB

01.04.2024

Cohepym

54

KontposbHas padota
"OnexrpocraTuka'

02.04.2024

Cohepym

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
ydacTka 1enu

08.04.2024

Coepym

56

[TocnenoBarenpHOE, MapaLIeIBLHOE,
CMEIIaHHOE COEUHEHHE

MPOBOJTHUKOB. JIabopaTopHas padoTa
«M3y4yeHne cMenIaHHOTO COCTMHCHUS

PE3UCTOPOB»

09.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIIHOCTB NEKTPUIECKOTO

ToKa. 3akoH Jlxoynsa-Jlenua

15.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)

anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa

«3mepenue DJ1C ucTouHnKa TOKa U

€ro BHYTPEHHETO COMPOTUBICHUS

16.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX

METAJUIOB. 3aBUCUMOCTD
COTIPOTUBJICHUS METAJIJIOB OT

22.04.2024

Cohepym
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temiiepaTypbl. CBEpXIIPOBOIUMOCTh

DIIEKTPUUYECKUH TOK B BaKyyMe.

60 CBolicTBa AJIEKTPOHHBIX ITYYKOB 23.04.2024 Chepym
[TomynpoBoIHUKH, UX COOCTBEHHAS U

61 IIpUMeCcHas MPOBOAUMOCTb. CBOICTBA bubmmoreka [JOK
p—nh-tiepexona. 29.04.2024 | https://m.edsoo.ru/ff0c84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax v

6 pacriaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DNEeKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbubmunoreka LIOK
HECAMOCTOSITEILHBIN pa3psl. 06.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE Bu6muotexa [JOK
npumeHenue. [IpaBuna TeXHUKH 07.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06mmarmuii ypok bu6nuoreka [IOK
«INEKTPOIUHAMUKAY 13.05.2024  https://m.edsoo.ru/ff0c88be
KoHnTtponbHast paborta mo Teme

66 "IToCTOAHHBIN NEKTPUUECKUN TOK. bubmorexa [OK

14.05.2024  https://m.edsoo.ru/ff0c8a8a

TokuU B pa3nu4HbIX Cperax»

67 PesepBHbiil ypok. KonTponpHas bubmmoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" 20.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok Bu6muotexa [JOK
no temam 10 kiacca 21.05.2024 | https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Kourpoanueie  TIpaxTuteckue H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
[TocTostHHBIE MAarHUTBI U UX

| B3auMoOJIcicTBHE. MarHuTHOE II0JIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHUTHON MHIYKIUU. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIHAH
MaruuTtHoe 1noJje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bubanorexka [HOK
BzaumopeiicTBre MpOBOIHUKOB C 05.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | 0 | bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM 11.09.2023  https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 | bubmmoreka [IOK
«Hccnenosanne nercTBUA 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleicTBMe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YacTHILY. 1 0 0 bubmmoreka [IOK
Cwua Jlopenma. PaGoTa cubl 18.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykus. [Totok

6 BekTOpa MarHuTHOM uHAyKuu. I1C 1 0 0 19.09.2023 Chepym

MHIYKIUU. 3aKOH JIEKTPOMAarHUTHON



https://m.edsoo.ru/ff0c9778
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nHaykuuu Papanes

JlaGopaTtopHnas pabota

7 «HccnenoBanue sIBJICHUS bubmnorexa LIOK
s N 25.09.2023  https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHON MHITYKITU
NHnykTUBHOCTD. SIBIIeHUE
2 camouHaykiuu. IJIC caMOMHIyKIIUH. bubmuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KaTYIIKH 26.09.2023  https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHuueckre yCTpomcTBa U UX
MPUMEHEHHUE: TIOCTOSTHHBIC MAaTrHUTHI,
9 C
3JICKTPOMArHUTHI, DJIEKTPOBUTATEIb, 02.10.2023 bepym
YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
10 O6o06maromuii ypok «MarautHoe Bbu6nuoreka [JOK
noJje. DIeKTPOMarHuTHAs HHAYKIHSI 03.10.2023  https://m.edsoo.ru/ff0cab82
KonTtponsHas pabora no Teme
11 «MarauTHoe 110J1e buGnnorexa LIOK
' 09.10.2023  https://m.edsoo.ru/ff0cad58
DIIeKTpOMarHuTHas WHIYKITUS
CB00OOIHBIE MEXAaHUYECKHE
Kosiebanus. ['apMoHMUecKue
12 KoneOanus. YpaBHEHUE buGnnorexa LIOK
P . 10.10.2023  https://m.edsoo.ru/ff0caf06
TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpaiienue sHepruu
JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
13 N Chepym
nepuoJia MaJbIX KojeOaHuii rpy3a Ha 16.10.2023
HUTH OT JUTUHBI HUTH M MacChl TPy3a»
14 Koneb6arenbupiii KoHTYp. CBOOOHBIC 17.10.2023  bub6aumoteka [IOK
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SJICKTPOMArHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbBIMHU KOJIEOAHUSIMHU

https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UJICAJIbHOM
KOJIe0aTeTbHOM KOHTYpE

23.10.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxarIuX
KosiebaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. PezoHanc.
BbIHy)K[[eHHBIG SJICKTPOMArHMTHBIC
KosieOaHus

24.10.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUANbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEHCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U
HaIPSKEHUS

06.11.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

07.11.2023

Coepym

19

Y CTpolcTBO M TPAaKTHUECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU 3JIEKTpoIepeaay

13.11.2023

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

20

DKOJOTHUYECKUE PUCKH TIPH
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanust
JIEKTPO3HEPIUHU B TOBCEIHEBHOMN

14.11.2023

Chepym
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KHU3HHU

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.

21 CkopocTh pacnpocTpaHeHus U JJIMHA bubmmorexa [OK
P pacpocIp g 20.11.2023 = https://m.edsoo.ru/ff0cca54
BoJIHEL. [lonepeunsie U Mpoa0IbHBIC
BOJTHBI
2 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3ByKa 21.11.2023  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBOMCTBa U cKopocTs. [Ikana buommorexa IOK
P i 27.11.2023  https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuoCBI3U U
24 .P C
TeneBuaeHus. Pa3Burue cpeacTs 78.11.2023 bepym
cBs3u. Pagnosokanus
25 KonTtponshas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 04.12.2023 |  https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE
2 CBETa B OJJHOPOJIHOM CpeIe. bubmuorexa [JOK
ToueuHsbIil HICTOYHUK CcBeTa. JIlyd 05.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeta. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoeHue bubmmorexa [TOK
P . P 11.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IMJIOCKOM 3epKajie
[Ipenomnenue cpeta. [TonHoe
)3 BHYTpEeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK
YTOJI TIOJTHOTO BHYTPEHHETO 12.12.2023  https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaboparopHas pabota «3mepenue 18.12.2023  bubmuoteka [JOK
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MoKa3aTeiid MpCJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne n3obpaxkeHuii B

30 nuH3e. Popmysia TOHKOM JIMH3BI bubmorexa HOK
- TPy ' 19.12.2023  https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota

31 4 i C
« ccneL[OBaliHe CBOICTB 75.12.2023 bepym
M300paKCHUH B JIMH3AX»

Hucnepcus cBeta. CoKHBINA COCTaB

1 6enoro cBera. LlBert. JJaboparopHas Cdhepyn
pabora «Habmronenue aucnepcuu 26.12.2023
CBETa»

3 WnTepdepentus cera. Judpakuus bubmmoreka [IOK
cBeta. JlubpakuroHHas peneéTka 15.01.2024  https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH.

34 [longpuzanusa cBera. Onruyeckue bubnuoreka [IOK
npuOOpPHI M YCTPOKCTBA U YCIOBUS HX 16.01.2024  https://m.edsoo.ru/ff0cf02e
0€3011acCHOTr0 MPUMEHEHUS
Onrtuueckre mpuOOpHl U YCTPOMCTRBA,

35 YCIIOBUS UX 0€30IaCHOTO 22 01.2024 Chepym
PUMEHECHUS
['paHuIIBI TPUMEHUMOCTH

16 KJIacCCM4YeCKOU MexaHuKu. [locTynarsl bubmuorexa [JOK
ClielIMaIbHON TEOPUU 23.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeJIeHre BPEMEHH M COKpaIlEHUE bubmorexa [TOK

A P patt 29.01.2024  https://m.edsoo.ru/ff0cfad42
JUTHHBI
38 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 30.01.2024  bubmuoteka IJOK
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yacTULbl. CBS3b MACCHI C SHEPTUEHN U
MUMITYJIbCOM. DHEPIHUs MTOKOS

https://m.edsoo.ru/ff0cfc68

KontponbHas padora «OnrTuka.

bu6mmorexa [IOK

39 0] i
CHOBBI CHIEHHATLHOM TEOPHH 05.02.2024  https://m.edsoo.ru/ff0cf610
OTHOCHTEIILHOCTH
40 ®otonbl. Dopmyna I[1nanka. DHeprus bubanorexka [HOK
U UMIyJIbC GpoToHA 06.02.2024  https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 1OK
noNIMoTeKa
41 .0 A.T.
Poroopexra. OnbIs: 12.02.2024  https://m.edsoo.ru/ff0cffcd
CroneroBa
3akonbl portordpdexra. YpaBHeHUE
42 SﬁHmTeg)Ha nq;)lq)(boma(b;ema bubmorexa [JOK
A ' 13.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» potodddexra
Hasnenue ceera. Onbith [1. H.
43 JleGeneBa. XMMUYECKOE JICHCTBUE bubmorexa [TOK
' 19.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuYecKre ycTpoicTa u
MPaKTUYECKOE TPUMEHECHHUE:
44 C
doTorieMeHT, POTONATUHK, 20.02.2024 depy
CoNTHEYHas OaTapesi, CBETO IO
45 Pemenue 3agau no reme «JIE€MEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKH) 26.02.2024 | https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITEI
46 Pezepdopna o paccessHUIO 0-4acTH bubmorexa [JOK
PROPA P t 27.02.2024  https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
IToctynatel bopa. U3nyuenue u
47 norng eHue (blz)TOHOByl':I U TIepexoe bubmmorexa [OK
0 P pexol 04.03.2024  https://m.edsoo.ru/ff0dOafa

aToOMa C OJJHOTO YPOBHS SHEPTUU HA
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Ipyroii. Buasl criekTpos

48

BomHoBEIE cBOMICTBa YacTHIl. BOJIHEBL
ne bpoins. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

05.03.2024

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

49

OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

11.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

50

CgoiicTBa anbda-, 6eTa-, raMma-
n3ny4yeHus. Bnusaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

12.03.2024

Chepym

51

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydeHue

18.03.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

52

OHeprus cBA3U HYKJIOHOB B SIIpE.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, TEpCIEKTHRHI,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPTETUKHU

19.03.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

53

DneMeHTapHble YacTulibl. OTKphITHE
no3uTpoHa. MeTrobl HA0NIOACHUS U
perucTpamuy 3JeMeHTapHBIX YacTHII.
Kpyrnsriii cron «@yHaaMeHTalbHbIE
B3auMoOJeicTBUA. ENUHCTBO
($U3UUECKOil KAapTHHBI MUPAY»

01.04.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

54

Kontponbnas padota "KBanToBas

02.04.2024

bu6mmoreka [IOK
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¢uzuka"

https://m.edsoo.ru/ff0dOafa

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKI/Ie 3Bé3l[bl, IIJTaHETBI, X BUAUMOC
nemkenne. ConHeyHas cCUCTEMa

08.04.2024

Coepym

56

Comnuie. ConHeuHast akTUBHOCTD.
Nctounuk sHeprun CosiHIa v 3BE311

09.04.2024

Chepym

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nociea0BaTelbHOCTH. BHyTpeHHee
cTtpoenue 38€37. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUH U
sBorornu CoJIHIA U 3BE3T

15.04.2024

Chepym

58

Mueunsiii [Iyte — Hama [Manaktuka.
IMTonoxenue u nrxeue CoyHIIa B
lNanaktuke. ['anaktvku. Y€pHbie
JBIPBI B SIJpax TajJakTHK

16.04.2024

Chepym

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

22.04.2024

Chepym

60

Hepemennsie mpo0ieMbl aCTpPOHOMUU

23.04.2024

Coepym

61

KoHnTtposbHas pabota «DJIeMEHTHI
ACTPOHOMMH U acTPOUZUKI»

29.04.2024

Coepym

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH

30.04.2024

Chepym
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YCIO0BCKa

O6o0maromuii ypok. Pois u mecto
63 ($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

06.05.2024

Coepym

O6o06matromuii ypok. Posb
64 (bU3UYECKON TEOPUH B
(OpMHpPOBAHUY TIPE/ICTABICHUI O

¢u3uveckoil kapTUHE MUpa

07.05.2024

Chepym

O6o06maromuii ypok. Mecto
(bU3HUIECKON KapTUHBI MUPa B 001IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

65

13.05.2024

Chepym

Pe3epBHbIil ypok. MaruuTHOE TOJI€.

66
DNeKTpOMarHuTHasE WHYKITUS

14.05.2024

Chepym

PeszepBublil ypok. Ontuka. OCHOBBI
67 CIEUAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

20.05.2024

Coepym

Pesepnsrii ypok. KBantoBas dusuka.
68 DNEeMEHTHI aCTPOHOMUU U

acTpou3uKu

21.05.2024

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

*@usuka, 10 knacc/ Makumes I'.4., Byxosues b.b., Corckuit H.H. oz
penakmueit [lapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«ITpocsenieHue»

» ®usuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

Coopnuku 3anau: @usuka. 3agaunuk. 10-11 kmacc.: [Tocobue nms

o01eo0pa3oBaTebHbIX yupexaeHuit / PeimkeBuu A.Il. — 11-e u3n.,

crepeotun. — M.: Jlpoda, 2012. — 192 c.

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Kupuxk JILA., Tuk FO.W.. ®uzuka. 10,11 knaccax. COOpHUK 3a1aHUM U
caMoCTOsITeNIbHBIX paboT.— M: Unekca, 2010.

Enunblii rocygapcTBeHHBIN Sk3aMeH. KOHTpOJIbHbIE H3MEPUTEbHbBIC

martepuansl @uznka M: IIpocsemenune, 2023.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Cdepym, LIOK Munononumc
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