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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpelHEro oO0Iiero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE TIOJOXKEHUH U TpeOOBaHWI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeacraBieHHbx B PI'OC COO, a takxke ¢ yuéroMm (eneparbHOu
paboueil mporpaMMbl BOCIIUTaHHUS U KOHUEMIMU MpernojaBaHus ydyeOHoro npenmera «DPusmnkay B
oOpa3oBaTenbHbIX  opraHu3anmusx  Poccuiickoit ~ ®denepauuu,  peaqu3yrOlIMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copepxanue nmporpaMmMsl 1o (u3MKe HalpaBiIeHO Ha (OpMHpPOBaAHHE €CTECTBEHHO-HAYUHOM
KapTuHbl Mupa oOyyaromuxcst 10-11 kiaccoB npu o0yyenun ux (u3nke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/IESITEIbHOCTHOTO Noaxoaa. [Iporpamma 1o ¢pu3uke COOTBETCTBYET TpeOOBaHUAM
OI'oC COO kK MIAaHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM W METAlpPEIMETHBIM pPE3yIbTaTam
oOyueHHs, a TaKKe€ YUYUTHIBAET HEOOXOIMMOCTh pealli3allMi MEXIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAYyYHBbIMU YUEOHBIMU IIpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE LIEIN U3Y4YEHHUS
¢bu3MKKM Ha ypoOBHE CpeAHero oOiiero odpa3oBaHus, IJIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca
(bU3MKY: THYHOCTHBIC, METANIPEAMETHBIE, ITpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma o (hu3mKe BKIIOYAET:

e [IJJaHUpPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca (U3HKU Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

MIpeIMETHBIC PE3yIbTAThI MO rojiaM O0yUEHUS;

e cozepxaHue yueOHoro npeamera «Pu3nkay o rogam 00y4eHus.

®du3nka Kak Hayka 0 HauOojee OOMMX 3aKOHAX MPHPOJBI, BHICTYMAsl B Ka4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHHMH 00 OKpYXalolleM MUpeE.
HIxosbHBINA Kypc (PU3UKU — CUCTEMOOOPA3YIOIIUIA /1711 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBICHHUM, M3ydyaeMbIX XHMHUEH,
ouosnoruei, pusmyeckoit reorpadueit u actponomuei. Mcnonb3oBaHne U aKTUBHOE NMPUMEHEHUE
(Gu3nyecKnX 3HAHUN ONpEeNeNseT XapakTep U pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TOTYyYEHHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBOMcTBaMH U Apyrux. M3yueHune GpU3NKu BHOCHT OCHOBHOM BKJIaJ B (pOpMHpPOBAHHE €CTECTBEHHO-
HAayyHOW KapTUHBI MHpa oOydarouuxcs, B (OpMUPOBAHWE YMEHMH NMPUMEHSATh HAyYHBIH METO]
MO3HAHUS NPU BBINOJIHEHUN UM YYEOHBIX UCCIIEI0BaHUM.

B ocHOBy kypca U3k A1 YpOBHS CpeHEero oO0Iiero oopa3oBaHuUs IMOJIOKEH Pl UAEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoesn yenrocmnocmu. B COOTBETCTBUM C HEHMl KypC SIBJISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX pa3zefioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCMYECKOH, TaK U
COBPEMEHHOM (PUBHKH.

Hoes eenepanusayuu. B cooTBeTCTBUM C HEl Mmarepuan Kypca (Gpu3MKu 00BbeIMHEH BOKPYT
busnueckux Teopuit. Benymmm B Kypce sBisieTcst GOpMHUpPOBaHKE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIeE.

Hoesn cymanumapuzayuu. EE€ peanusanusi npenrnoyiaraeT HCHOJIb30BaHUE T'yMAaHUTAPHOIO
noTeHIMaza GpU3nuecKo HayKH, OCMBICICHHE CBSI3U PAa3BUTHSA (DU3HMKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33pEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gusmku npeamnosiaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YUYEHHBIX TEOPHIl M 3aKOHOB.



Hoes osKonoeuzayuu peanusyercss IOCPEJACTBOM BBEIEHHUS 3JIEMEHTOB COJEpIKaHus,
HNOCBAUIEHHBIX O9KOJOTHYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C pa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a TakkKe OOCYKACHHUsS MPOOJIEeM PalMOHATIBHOTO MPUPOIONOIB30BAHUS U
9KOJIOTHYECKOH 06€3011acHOCTH.

Crep>KHEBBIMU 3JIEeMEHTaMH Kypca (M3MKHM Ha YPOBHE CpeAHero obiiero oOpa3zoBaHUs
ABISIOTCS  u3mueckue Teopuu ((OpMHpPOBaHHME NPEACTABICHUNH O CTPYKType IOCTPOCHHUS
buznueckoit Teopuu, ponu (YHIAMEHTAIbHBIX 3aKOHOB U TPHUHIMIOB B COBPEMEHHBIX
NPEJICTAaBICHUSX O MPHUPOJAE, TpaHUIAX MPUMEHUMOCTH TEOpUM, AJIi ONHCAHUSA ECTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIECCOB).

CuCTeMHO-IEITENbHOCTHBIN MOAXO0M B Kypce (PM3UKU peau3yeTcsl MPEXIE BCEro 3a CYET
OpraHM3ali IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatonuxcsa. s 6a30Boro ypoBHS Kypca
(GU3UKM — 3TO HCMOJIBb30BaHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1ab0paToOpHBIX paboT, KOTOphle B TporpamMme Mo (uU3NKe OOBEAWHEHBI B OOIIMK CITMCOK
YUEHHYECKUX NPAKTHUECKUX paboT. BeineneHue B ykazaHHOM mepeyHe 1abopaTOpHBIX pador,
MPOBOAMMBIX ISl KOHTPOJIS M OLIEHKH, OCYILECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOIO Ipolecca
UCXONs W3 OCOOCHHOCTEH IUTAHMPOBAaHWS | OCHameHus kaOuHera ¢usuku. Ilpm sToM
o0ecrieynBaeTcsl OBJIAJEHHE OOYJArOIMMUCS YMEHUSMH NPOBOJUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (U3WYECKHX BEIMYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIeNsIeTCs PEIICHUI0 pacYETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu atom ans

pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 3a/JlaHHOW (DPM3MYECKON MOJEIBIO,
MO3BOJISAIOIINE IPUMEHSTh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, Tak
U MHTErpUpys 3HaHUS M3 pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3aJau MPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSCHEHHE NMPOTEKaHUs (PM3NYECKHUX SIBICHUI M MPOIECCOB B OKPYKAIOMIECH JKU3HH,
TpeOyrome BbI0opa PU3HMUECKON MOJENH TSl CUTYAIH MTPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusiMu @PI'OC COO k MaTtepuaabHO-TEXHUUECKOMY 00€CTIEUEHUIO
ydeOHoro mporiecca 6a30BbI ypoBEeHb Kypca (DM3UKH Ha YPOBHE CPEJIHEr0o 00IIero oopa3oBaHUs
JIOJDKEH M3YYaThCs B YCIOBHAX MPEIMETHOTO KaOMHeTa (PU3UKH WIIH B YCIOBUSX HHTETPUPOBAHHOTO
KaOMHeTa IMpPEeIMETOB €eCTECTBEHHO-HAy4YHOro IuKiIa. B kabuHere (U3MKM JOMKHO OBITh
HeoOxouMoe J1abopaTopHOe 000pYAOBaHKE [T BHIIOJHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pU3HKe
YYEHHUECKUX MPAKTUYECKUX padOT U JJEeMOHCTPAIIMOHHOE 000pYIOBaHHE.

JeMoHCTpaniioHHOe  00opynoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C  IPUHIIUIIOM
MUHUMAaJIbHON JIOCTaTOYHOCTH M OOECHEeYMBAeT IMOCTAHOBKY MEPEUYMCICHHBIX B MpOTrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTpPAlMKA ISl HUCCIEAOBAaHMS HU3yYaeMbIX SIBJICHUH M TIPOLIECCOB,
SMIHUPUIECKUX U PYHIAMEHTAILHBIX 3aKOHOB, HX TEXHUYECKHX TIPUMEHEHUH.

JlaboparopHoe 0b60pyaoBaHME AJI YYEHUUECKHUX MPAaKTUYECKUX paboT popmupyercsa B BUie
TEMaTUYECKUX KOMIUIEKTOB U 00€CIeunBaeTCsl B pacy€Te 0THOT0 KOMITJIEKTA Ha JIBYX 00yJaroLIXCs.
TemaTndeckne KOMITIEKTHI JIaOOpPaTOPHOTO OOOpPYIOBAaHUS JIOJDKHBI OBITH TOCTPOSHBI Ha
KOMILUIEKCHOM HCIIOJIb30BAHUN aHAJIIOTOBBIX M IIH(PPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CHCTEM B BUJE ITU(MPOBBIX JTabOpaToOpuii.

OCHOBHBIMU LIETSIMH U3y4eHUs (PU3MKH B 00I11eM 00pa30BaHUHU SBISIIOTCA:

e (opMHUpOBaHHE UHTEPECA U CTPEMIICHHS 00YUAIONINXCS K HAYYHOMY H3yYSHHIO TPHPO/IHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJICTaBICHHMM O HAY4yHOM METOJe TO3HaHUA U  (OpMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBJIICHUSM;

(opMHEpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3yYeHHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(bopMHpoBaHUE YMEHUN OOBSCHSATH SIBIECHUS C UCIOJIb30BaHUEM (U3MYECKUX 3HAHUM U
HAYYHBIX JOKA3aTEeIbCTB;

(bopMHpoBaHUe NPEICTABICHUN O POJIN (PU3MKM TSI pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHUM.

Joctuxenune 3Tux Lienaell oOecrneunBaeTcsl pelleHUeM CIEAYIOUIMX 3a/1ad B Ipoliecce
U3y4eHHUs Kypca (pU3uKU Ha YpOBHE CpeHEro 00IIero 00pa3oBaHus:

npuoOpeTeHne CHUCTEMBl 3HAHMK 00 00X (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSX, BKIIOYAs MEXAaHUKY, MOJICKYJSIPHYIO (DU3HKY, DJIEKTPOJUHAMHUKY, KBAaHTOBYIO
(bU3KUKY U 3JIEMEHTHI acTpO(U3NKY;

(dbopMupoBaHUE YMEHUI IPUMEHSTH TEOPETHYECKUE 3HAHUS U O0BSICHEHUST (PU3HMYECKUX
SIBIICHUI B TIPUPOJIC M IS IPUHATHS IPAKTUYECKUX PEHICHUH B TOBCETHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PELICHNUs PA3IMYHBIX 3371a4 C SIBHO 33JlaHHOI (U3MUYECKOI MOJIEINbIO,
3aj1a4, MOPa3yMEBAIOIINX CAaMOCTOSTEIFHOE CO3JaHne (PU3NUECKON MOJIENH, aJIeKBaTHOU
YCIIOBUSIM 331a4H;

NOHUMaHUE (U3NYECKHX OCHOB W TPHHLUIIOB JEHCTBHS TEXHHYECKUX YCTPOWMCTB H
TEXHOJIOTUIECKUX MPOLIECCOB, UX BIUSHUSI Ha OKPYXKAIOIIYIO CPEay;

OBJIQICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHMS W TIPOBENEHHS (DU3MUYECKHUX
OKCIIEPUMEHTOB, aHAJIM3a U MHTEpPIpETalu HH(POpMALUK, ONPEIeICHHs TOCTOBEPHOCTH
MIOJTyYEHHOTO pe3yJbTara;

CO3JlaHME YCJIOBUH JJISi Pa3BUTUS YMEHHH IMPOEKTHO-UCCIEeI0BATEIbCKON, TBOPUYECKON
JesITeTbHOCTH.

Ha wusydenne ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CpEAHEro o00Iero oOpa3oBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2 yaca B

HEJIETIIO).

[Ipennaraemselii B mporpamme o (u3MKe mepedeHb JIabopaTOPHBIX U MPAKTUYECKUX PabOT
SBJISIETCSI PEKOMEHIOBAaHHBIM, YUUTENb JIEJaeT BHIOOP MPOBEIACHUS JTA0OPATOPHBIX padOT U OMBITOB
¢ y4€TOM UHANBUIYATbHBIX OCOOEHHOCTEH 00yJatoImmXCs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®u3uka — Hayka o npupoze. Haydnsle MeTOAbl MO3HAHUS OKpYyXkaromero Mupa. Posb
9KCHEPUMEHTA U TEOPUH B IIPOLECcCe MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue Gpu3nueckux sBIeHUN U npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI 1 TCOPHU. FpaHI/ILIBI MMPUMCHUMOCTHU (I)I/I3I/I‘-IGCKI/IX 3aKOHOB. HpI/IHL[I/IH COOTBCTCTBUA.

Posnb u mecto ¢usuku B popMUpOBaHMHM COBPEMEHHOW HAyYHOH KapTUHBI MHUpA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHaJoroBbIe ¥ IUPPOBHIC U3MEPUTEIbHBIC PUOOPHI, KOMIIBIOTEPHBIC TATYNKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe nukeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBIKeHH. CucTema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIsl CKOPOCTh, MIHOBEHHasi CKOPOCTb) U YCKOPEHHE
MaTepUalIbHOM TOYKH, MX MPOCKIMU HA OCU CUCTEMBbI KOOpauHAT. ClloKEHHE MepeMelleHUul U
CJI0’KEHUE CKOPOCTEM.

PaBHOMEepHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOE BrKeHHe. ['paduku 3aBuCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIIbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHre CBOOOTHOTO TafCHUSI.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTepruaibHOM TOUYKH 110 OKPYXHOCTH C TOCTOSTHHOM
M0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAsE CKOopocTh. [lepron n yacTtora oOparieHus.
LlenTpocTpeMUTENLHOE YCKOPEHHE.

TexHu4ecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: COUIOMETpP, IBUKEHHE CHApPsAOB,
LEMHbIE U peMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBaHue ABMKEHUI C HCTIOIH30BAHHEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM IPOCTPAHCTRBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHnust cBOOOAHOTO MaICHHS.

Hampasnenue ckopocTu npu ABHKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C IIENBIO OMPEIETCHUS] MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOLICHHUS MEXAY MYTSAMH, MPOMJICHHBIMU TEJIOM 3a IMOCIEA0BATEIIbHbIE
paBHBIE TPOMEKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBIDKCHHH C HAYaTbHOW CKOPOCTHIO, PAaBHOM
HYJIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW KUJKOCTH.

N3ydenue nBuxkeHus Teia, OPOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa



ITpunuun orHocurensHocTy ['anuies. IlepBbit 3axkoH HprotoHa. MHepruanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprio3uniuu cuil. Bropoit 3akon HeroToHa 17151 MatepuanbHOM
ToYkH. Tpernii 3akoH HproTOHA [171s1 MaTepualIbHBIX TOYEK.

3akoH BceMHUpHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsl CKOJNbXEHHMs M cwia TpeHus nokos. Kospouuument tpenus. Cuiia conpoTuUBIEHUS NPU
JBUKCHHUHM TeNa B )KUAKOCTU WIH rase.

[TocTynaTtenbHOE M BpalaTeIbHOE ABUKEHHE a0COIOTHO TBEPAOIO TEJA.

MOMEHT CHJIbl OTHOCUTENIBHO OCU BpalleHus. [1nedo cuiibl. Y CinoBus paBHOBECHS TBEPAOTO
Tena.

TexHnueckue yCTpOHCTBA M INPAKTHUECKOE IPUMEHEHHWE: TOJIIMIIHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue uHEpLUN.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Jie(hOpMalHH.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHEHHE CHJI TPEHUS NOKOS, KAUEHUSI U CKOJIBKEHUS.

VYcnoBus paBHOBECUS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenue nBmxeHust Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIKX B IIPYKUHE U PE3UHOBOM
oOpasiie, oT ux nedopmanuu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOILIErO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuke

HNmnynbe mMaTepuaabHON TOYKM (Teja), CUCTEMbl MaTepUalbHBIX TOYeK. MIMIynbc cuibl U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cuiiel. MOIHOCTE CHIIBI.

Kunernyeckas sHeprusi MarepuanbHON TOYKU. Teopema 00 M3MEHEHUU KUHETHUYECKOM
JHEPIUH.

[lorenumaneHas sHeprus. [loTeHunanbHas >HeEprus ynpyro aAeGopMHUpOBAHHOU MPYKUHBI.
[HorennmaneHast sHEprys TeNa BOIU3H MOBEPXHOCTU 3EMIIH.

[ToreHnuanbHble W HEMOTEHIMAIbHBIE CHIIBL. CBsA3b PabOThl HETOTEHIUAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAaHEHHSI MEXaHUYECKON SJHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCcTpOMCTBA U MPAKTUYECKOE NIPUMEHEHHE: BOJOMET, KONED, NPYKUHHBIN
MIACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.



PeakTuBHOE IBUKEHUE.

[lepexox moTeHIIMATBLHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne abCONMIOTHO HEYIPYToro yJaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C K3MEHEHUEM MEXaHUYECKOW SHEPruu Teja Ha MpUMepe
pacTsDKEHUs. PE3UHOBOTO KIyTa.

Pa3nes 3. MoJiexkyasipHas GU3HKa U TEPMOJAMHAMHMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOI meopu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH M HUX OINBITHOE 0OOCHOBAaHUE.
bpoynosckoe asmxenue. Auddysus. Xapaktep IBHKEHUS U B3aUMOJEUCTBHUS YACTHI] BELIECTBA.
Mogenu cTpoeHHS ra30B, KUIAKOCTEH M TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosiekyi. KonnuectBo Bemectsa. [Tocrosinnas ABoraapo.

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

Mopnens uaeanpHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETUYECKOW Teopuu
UJEaNBbHOr0 ra3a. AGCOIOTHAS TeMIEpaTypa Kak Mepa Cpe/lHel KUHETUYECKOW SHEPruu TEMIOBOro
JIBWKeHUs yactull raza. [llkana remneparyp KensBuna. ['a30Bble 3akoHbI. YpaBHeHue MeneneeBa—
Knaneiipona. 3akon JlanbroHa. M3omporneccsl B HM€aNbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBIeHne N30MPOLECCOB: N30TEpPMa, H30X0pa, n3o00apa.

TexHu4ecKue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaguu  MOJeKyln
OPraHNUYEeCKUX COCTUHEHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JIBHXKEHUS.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HUTFOCTPUPYIOLIAs IPUPOLY AABICHUS ra3a HA CTEHKH COCY/1a.

OnbIThI, MILTIOCTPUPYIOLINE YPABHEHNE COCTOSIHUS HIEAIIBHOTO a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

Onpeznenenyre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHU 00bEMa KOMHATHI,
JTABJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMETPAMM COCTOSHUSI Pa3pEKEHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonuHaMuueckass cuctemMa. BHYTpPEHHsISI 3HEprus TEpMOJUHAMHYECKOH CHCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TeroTel u paboTa. BHyTpeHHssE 3HEprus olHOATOMHOTO
UJCANBHOrO ras3a. Buipl Termonepenayu: TEIUIONPOBOJIHOCTh, KOHBEKIUSA, U3ydEHHE. Y JelbHas
TEIIOEMKOCTB BellecTBa. KomuecTBO TEIUIOTHI ITPH TEIIoNEpeiade.

[Tousitue 06 anuabatHOM mpouecce. [lepBbiil 3aKk0H TepMOaUHAMUKU. [IprMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K u3omnporieccaM. ['padudeckas nHTeprnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHaMuKi. HeoOpaTUMOCTh MPOLIECCOB B IPHPO/IE.



TennoBbie MamuHbl. [IpuHIMOBL NeficTBUA TeruIoBBIX MamuH. [IpeoOpa3oBaHust sHEprUM B
TeroBbIX MamuHax. Koagdunuent nonesHoro neiicteus terioBoi Mammubl. Lukn KapHo u ero
KO3(PPHULMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPT€TUKH.

TexHuueckue ycTpoicTBa U NMpaKTUYECKOE IPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPAHUs,
OBITOBOW XOJOJUIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Tesa Ipy COBEPIIEHUH padoThl: BbUIET MPOOKU U3 OYTHUIKH
1oJ JIeHCTBMEM C)KaTOro BO3/AyXa, HarpeBaHue »¢upa B JaTyHHOH TpyOke NyTEM TpeHus
(BuaCOIEMOHCTpAIHS ).

N3meHeHne BHyTpeHHEN 3HEpTruu (TemMrepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 110 aabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPAHNUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

W3mepenue yaenbHOM TEII0EMKOCTH.

Tema 3. Azpecammuvle cocmoanusa geugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u kKoHaeHcanusa. VMcnapenune u kumneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTb BO3Ayxa. HacelieHHblld map. YaenbHas Terwiota napooOpa3oBaHMs. 3aBUCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHM30TPONUS CBOMCTB KPHUCTAJLIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuaiibl. [InaBnenue u kpucrammzanus. Y ieabHas Teriora
miasyieHus. CyOnumanusi.

VYpaBHeHHE TEMJI0BOTo OanaHca.

TexHuueckne yCTpOHCTBa W NPAKTHYECKOE INPUMEHEHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJIYyYEHHs] COBPEMEHHBIX MaTepUajoB, B TOM YHCIIe HAHOMAaTEpHaJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGmtoneHne HarpeBaHMs U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3mepenne 0OTHOCUTENBHON BIIaXKHOCTH BO3AyXa.

Pa3nen 4. JnekTpoauHaMuKka

Tema 1. Dnekmpocmamuka

OneKkTpu3anus Tel. DIeKTpUYeCKnui 3apsa. JBa Buaa ayiekTpudeckux 3apsaos. [IpoBogHuky,
JURJIEKTPUKHU U IOJTYIPOBOAHHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiaa.

Bsaumonericteue 3apsioB. 3akoH Kynona. ToueuHbll 2JIEeKTpUYECKUH 3apsal. DINEKTPUUECKOE
nosie. Hampsok€HHOCTB AnexTpuyeckoro mnosst. [IpuHOMN cyneprno3uiuu 3JeKTPUUECKUX TOJEH.
JIuHUM HanpsHKEHHOCTH AJEKTPUYECKOTO TIOJISL.

Pabora cun anekrpocratuyeckoro nodis. [lorennuan. Pasnocts norenmuanos. [IpoBogauku u
JURJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJie. J(nanekTpuyeckas IpoOHUIIAEMOCTb.



OnektpoéMkoctb. KoHneHcarop. DIEeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. DHEprus
3apSYKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOM, 3JIEKTPOMETD,
JNEKTPOCTaTUYECKasl 3allUTa, 3a3eMIJIEHHUE DSIEKTPOINPHOOPOB, KOHACHCATOP, KOMHUPOBAIIBHBIM
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoiCTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb EKTPOEMKOCTH INIOCKOTO KOHJIEHCATOpa OT IJIOLIaJN IUIACTHH, PACCTOSHUSA
MEXIAY HUMU U JUAICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCaTOpa.

Tema 2. I[Tocmoannsiit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIIECTBOBAHUS dJIEKTpUuecKoro Toka. Mcrounuku Toka. Cuiia
ToKa. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 yyacTka LETH.

DJIEKTPUUYECKOE CONPOTUBIICHUE. Y I€IbHOE CONpPOTUBIEHUE BewecTBa. [locnenosarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB.

PaGora anextpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTH 3JEKTPUYECKOTO TOKA.

DNEeKTPOABMKYINAs CUJIa U BHYTPEHHEE CONMPOTHBICHUE MCTOYHUKA TOKA. 3akoH Oma yist
MOJIHOM (3aMKHYTOM) asiekTprdeckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAsA MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAIIIOB OT
teMriepaTypbl. CBepXIIpOBOIUMOCTb.

DneKTpruYecKHil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! M IPUMECHas! TPOBOAMMOCTh MOIYIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoJHUKOBBIE IPHOOPHI.

DNEeKTPUYECKHI TOK B PacTBOpaX U pacilaBax JJIEKTPOJIUTOB. IJIEKTPOIUTUYECKAS
JccolManus. JIEKTPOIU3.

OnekTpryecknii TOK B razax. CamMoCTOSATENbHBI U HECAMOCTOSTENbHBIN pa3psaa. MoaHus.
[Lnazma.

TexHu4ecKkne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJIBTMETpP, PeocTar,
HCTOYHUKHU TOKA, DJIEKTPOHArpeBaTeIbHbIC TPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKYYMHBIH U0, TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIA AHO,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAMIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUIOIIAIU
MONEPEUHOI0 CEYEHUSI U MaTepHala.

CwMmelianHOe COeIMHEHHE TPOBOHUKOB.



[Tpsimoe u3MepeHue AIIEKTPOABMKYIIEN cuiibl. KOpOTKOE 3aMbIKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTb BO3TyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AMOA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpoIBIKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHMS.

HaGmonenue anmekrponusa.

Me:xnpeamerHble CBSI3U

N3yuenne xypca ¢usuku O6a3zoBoro ypoBHs B 10 kmacce ocymiecTBisercss ¢ ydéToMm
COJIEpKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTUH.

Mesicnpeomemmvle noHamusl, CBA3aHHbIE C U3YYEHUEM METOI0B HAyYHOI'O [IO3HAHUSL: IBJICHHUE,
Hay4HbIM (akt, runoresa, ¢uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOICHUE, SKCIIEPUMEHT,
MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMBl YpaBHEHUH, TMHEHAA QyHKIMSA, apaboia, runepooia, ux
rpaduKd M CBOMCTBA, TPUTOHOMETpHUYECKUE (DYHKIMM: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HAa OCU KOOPANHAT, CII0KEHUE
BEKTOPOB.

buonoeusn: mexanmveckoe IBW)KEHHE B KHBOW mpuponae, mudp@ysus, ocMoc, TErIo00MeH
KHUBBIX OpPraHW3MOB (BUbI TEIUIONEpEaul, TEIUIOBOE PAaBHOBECHUE), DJIEKTPUUYECKHE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: OUCKPETHOE CTPOEHUE BELIECTBAa, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUIKOCTEN U ra3oB, JIEKTPUUYECKUE CBOMCTBA
METAaJUIOB, ANEKTPOIUTUYECKAs JUCCOMALUS, TaIbBAHUKA.

T'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpazoBaHue ABMXKEHUN C HCIOJB30BAHUEM MEXaHHM3MOB, YYET TPEHMsS B
TEXHHKE, MOAIIUITHUKY, UCII0JIb30BAHUE 3aKOHA COXPAaHEHUS UMITYJIbCca B TEXHUKE (paKeTa, BOTOMET
U Jpyrue), JBUTaTellb BHYTPEHHEro CropaHus, MapoBas TypOMHA, OBITOBOH XOJOAMJIBHUK,
KOHIMIIMOHED, TEXHOJOTUH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHMCJIE HAHOMAaTEpUAJIOB,
U HAHOTEXHOJOIMH, OHIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JIIEKTPONpPUOOPOB, KCEPOKC,
CTpYHHBIH TPUHTEp, BJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, 3IIEKTPOOCBETUTENbHbIE MPHUOOPHI,
raJibBaHHKa.

11 KJIACC

Pa3nen 4. JnekTpoauHaMuKka
Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKYUS
[TocrosiHHbIE MarHuThL. B3anMoieiicTBHE MOCTOSSHHBIX MarHUTOB. MarHuTHOeE moJie. Bektop
MarHuTHOM MHAYKIMH. [[pUHINN Cynepno3uuu MarHUTHBIX Nosiel. JIMHUUM MarHUTHOM MHTYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISl TOCTOSHHBIX MAarHUTOB.
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MarnutHoe moJjie TMPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIIMA MarHUTHOTO TOJIS
JUIMHHOTO IIPSIMOTO IPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KaTYyIIKU C TOKOM. OIBIT
Opcrena. BzanmopelictBre MPpOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HallpaBJICHUE.

Cuua Jlopenna, e€ MOAyb U HampaBiieHHe. J[BIKEHUE 3aps>KEHHON YacTHUIIbl B OJJHOPOIHOM
MarHuTHOM moJje. Padora cuel JlopeHna.

SIBneHue DJIEKTPOMArHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MarHUTHOW MHIYKIUU.
DIIEKTPOABMKYILASA CUJIAa MHAYKLIMH. 3aKOH 3JIEKTPOMarHuTHOW nHayKuuu Papanes.

BuxpeBoe nanekTpudeckoe Ioisie. ONEKTPOABIKYINAs CHUJa HMHIAYKIUU B IPOBOJHUKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio Jlenna.

NHaykTUBHOCTE. SIBIEHME CAMOMHAYKIIMHU. DIEKTPOABIIKYILAs CHUJIa CAMOMHAYKLIUU.

DHeprus MarHUTHOT'O TIOJIS1 KaTyIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHMCTBA UM NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, 3JIEKTPOJBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YAaCTHUL], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM MOJIEM.

JIMHUY MHOAYKIIMU MAarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 31eKTPOMAarHUTHOM UHAYKIIMH.

IIpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIBI UHAYKIUH OT CKOPOCTH U3MEHEHHUS] MATHUTHOTO
MOTOKa.

SIBneHne CaMOUHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

WccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiieHUs 3JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Kosiebanusi 4 BOJTHbBI

Tema 1. Mexanuueckue u 31eKmpomazHumubsle Ko1e0anus

Konebarenbnas cuctema. CBoOonHbIE MexaHWueckue KoneOaHus. [‘apMoHHUYecKHe
konebanus. Ilepuwon, wacrota, ammauTyga u ¢asa koneOaHuil. [Ipy>KMHHBI MasTHHK.
MaremaTrueckuii MasTHUK. YpaBHEHUE TapMOHHMUYECKUX KoneOanuil. [IpeBpamienue sHEpruu mpu
TapMOHHMYECKUX KOJICOAHUSX.

KonebGarenbupiii  kKOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0JIe0aTEIbHOM KOHTYpE. AHAJIOTHSI MEKy MEXaHUYECKUMU U DJIEKTPOMATHUTHBIMU KOJICOAHHSIMH.
®opmyna Tomcona. 3aKOH COXpaHEHHsI SHEPTUU B HJICATHBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxawmmX KoJdeOaHMSIX. BBIHYKIEHHbIE MeXaHWYECKHE KOoaeOaHwms.
Pe3onanc. BoiHyXeHHBIE 3JIEKTPOMarHUTHBIE KOJICOAHUS.
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[Tepemennsbiii Tok. CHHYCOUJIaNbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U HANPSKEHUS.

Tpanchopmarop. IlpousBoactBo, mnepegadya U MOTpeOJIEHUE AIIEKTPUUYECKOW SHEPruu.
DKOJIOTUYECKHE PHUCKH TMpPH MPOU3BOJACTBE ANEKTpodHepruu. KynapTypa HCIIOJIB30BaHUS
AJIEKTPO3HEPIUU B IIOBCETHEBHOM JKU3HMU.

TexHu4eckue yCTpOUCTBa U IIPAKTUYECKOE IIPUMEHEHHE: IIIEKTPUYECKUN 3BOHOK, T€HEpaTop
MEPEMEHHOTO TOKa, TMHHUHU JJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJieOaTeNbHOM CUCTEMBI (IIPYXUHHBIA WM MaTeMaTH4YeCKUU
MasITHUK).

HaGumrotenue 3aTyXarommx KOJIeOaH .

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGimotenue pesoHanca.

CB00OOIHBIC 2TIEKTPOMArHUTHBIEC KOJIEOAHUSI.

OcmumnorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHHUS OT  BPEMEHH)  JUIs
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocneoBaTrelbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKM HHIYKTUBHOCTH U
KOHJIEHCATOopa.

Moenb TMHUM 3JIEKTpONepeaayn.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MANIbIX KOJI€OaHUM Irpy3a Ha HUTU OT JJIMHBI HUTU U
Macchbl Tpy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIETIH U3 MOCIIEA0BATENBHO COEAUHEHHBIX KOHIEHCATOPAa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUnHbLE 0THbL

Mexanudeckue BOJHBI, yciioBUs pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHEeHUs U
JuiHA BonHBL. [lomepednsie u mpoaosbpHbIe BOTHBL. MHTEephepeHurs u nudpakins MeXaHUIeCKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUSI M3JIy4Y€HUs DSJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHrtanus BekTopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHUe,  TpelioMJIeHue,  moispusauus,  audpakaus,  uHtepdepennus.  CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMnIBI painoCcBA3U U TeleBUACHU. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeabl.

TexHuuyeckue YCTpOHCTBA M NPAKTHUECKOE INPUMEHEHHE: MY3bIKalbHble HHCTPYMEHTHI,
yIIBTPa3BYKOBAs TUArHOCTUKA B TEXHUKE U MEIULIMHE, paJiap, paIUONPUEMHUK, TEIEBU30D, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHUK 3BYKA.

Habmtonenue oTpaxeHus U MPeToOMICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepeHun u qudpakiuy MEXaHUIECKUX BOJTH.
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3BYKOBOI pe30HAHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IIPEIOMIICHUE, MTOISIpU3aLus,
mudpakus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHOe paclpocTpaHEHHE CBETa B OJHOPOJHON cpere.
Jlyd cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300pakeHHIA B IIJIOCKOM 3epKaJie.

[Ipenomienue cBera. 3aKOHBI MPEIIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeIb MPEIOMIICHUSI.
[Tonnoe BHyTpeHHEE oTpaxkeHue. [IpenenbHplil yroi MoJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CioxHbBIN cocTaB Oenoro ceeta. [IBer.

Cobuparomue u paccenBaromue JUH3b1. ToHKast nH3a. OKycHOE pacCTOSHUE U ONTHYECKas
cuiia ToHKoM JinH3bL. [locTpoenne n300paxeHunii B cOOMparonumx 1 paccenBaronux auu3ax. opmyna
TOHKOM JIMH3bI. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHMMOCTH T€OMETPUUECKONU ONTHUKH.

BonnoBas ontuka. MHTepdepenins ceera. KorepeHTHbIC UICTOYHHUKHU. Y CIIOBUST HAOJFOICHUS
MaKCHMyYMOB U MUHUMYMOB B MHTE€P(GEPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus cera. udpakiuonnas pemérka. Y cioBre HaOMIOIEHUS IIaBHBIX MaKCUMYMOB
MpH MaJCHUH MOHOXPOMAaTHYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspuzauus ceera.

TexHuyeckue yCTPOHCTBa W TMPAKTHUECKOE IMPUMEHEHHUE: OYKW, Jyma, QoTroanmnapar,
MIPOEKITMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PEIIETKa,
HOJISIPOU /.

Jlemoncmpayuu

[IpssMonuHeitHOe pacnpocTpaHEHUEe, OTpaXeHUe M IMpenomiieHue cBera. Onruyeckue
npuOOpHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB 300paKeHUI B JTHMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nnrepdepeHimu ceera.

Ha6mronenue audpakuuu cera.

HaGmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ MOMOMIBbIO IPU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmtoienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonol

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

HabGmronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienAIbHOM TEOPUH OTHOCHTEIbHOCTH
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I'paHnLBI NPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. IlocTynmaTel crenuanbHON Teopuu
OTHOCHUTEJIBHOCTH: HMHBApPUAHTHOCTb  MOJIYJII CKOPOCTH CBETa B  BaKyyme, IPHUHIUI
OTHOCHUTEJIBHOCTH DWHILTENHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEUIECHUE BPEMEHU U COKPAILIEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEIN U UMITYJIBCOM PESITUBUCTCKON YacTULIBI. DHEPIHs ITOKOSI.

Paszgean 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyna Ilnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOW. DHEPIHs W UMITYIIhC
dboToHa.

OtkpeiTre u uccieaoBanue gporodddexra. OnviTel A. I'. CroneroBa. 3akonsl Gporodddekra.
VYpasuenue Ditnmreitna 1 potosddexra. «Kpacnas rpanuna» poroaddexra.

JlaBnenue cBera. OnbiThl I1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHUYECKHE yCTPOUCTBA U MPAKTUICCKOE MMPUMEHEHHE: (POTOAIEMEHT, (POTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeTOoauOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogenbs atoma Tomcona. Oneitel Pesepdopra no paccesauro o -yactuil. [manerapHas Mojienb
atoma. [Tocrynatel bopa. U3nyuenue u nornomieHue (pOTOHOB MPH MEPEX0/ie aTOMa C OAHOTO YPOBHS
SHepruu Ha apyrou. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPTrUU aToMa BOJIOPOJA.

BosiHoBBIE cBOicTBa yacTull. Bosubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM JyaJIU3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHuueckue yCTpPOWCTBA M  MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA  aHaIu3
(CTIEKTPOCKOIT), JIa3ep, KBaHTOBBIA KOMIBIOTEP.

Jlemoncmpayuu

Mopnens onsita Pezepdopaa.

Onpenenenue AIMHBI BOJTHBI JIa3epa.

HaGmoienne muHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

Hab6mronenne nmuHeigaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKpBITHE PaMOaKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo coctaBa paguoakTUBHOro u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HelTpoHa. HykionHas mozens siapa IeiizenOepra—lBanenko. 3aps
siipa. MaccoBoe uncio sapa. M3oTomnsl.
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Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnydenue. 3aKoH
pazroaKTUBHOIO pacnaza.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Macch spa.

SAnepusble peakuuu. [leneHne u CUHTE3 A1ep.

Snepuslii peakrop. Tepmosinepusiii cuaTtes3. [Ipo6iieMbl ¥ TEPCIIEKTUBHI AEPHON SHEPTETHKH.
OKOJIOTUYECKHE ACIIEKTHI SIEPHON YHEPIETUKH.

OnemeHTapHble YacTulbl. OTKpPBITHE O3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETUCTPALIUY JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTalIbHBIE B3auMoIeicTBHs. EMUHCTBO hr3ndeckoil KapTUHBI MUpa.

TexHuueckue ycTpoicTBa U IPAKTHUECKOE MPUMEHEHHUE: H03UMETp, kKamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIMX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB yacTHil (TI0 TOTOBBIM (oTorpadusim).

Paznen 8. Di1eMeHTBI aCTPOHOMMH M ACTPOPU3HUKH

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE aCTPOHOMHUH.

Bun 3B€3aHoro He6a. Co3Bes3ausi, spKue 3BE3/1bl, IIIAHEThI, UX BUAUMOE JIBUXKEHUE.

ConneyHas cucrema.

Connue. Conneunast akTuBHOCTb. Mlcrounnk sHeprun CosHua U 3BE3/1. 3BE3/IbI, NX OCHOBHBIE
XapakTepuCTUKU. JluarpamMma «CHEKTpPaJbHBIM KJIAaCC — CBETUMOCTBY». 3BE3/BI TJIABHOU
IIOCIIEIOBATEIBHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETHUMOCTb» I 3BE3]  TJABHOU
NOCIIEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. (CoBpeMEHHBIE INPEICTABICHUA O
MPOUCXOXKACHUHU U 3BoItoLMU ColHIIa U 3BE3]T. DTarbl )KU3HU 3BE3L.

Mneunsiii [Iyte — Hama [Manaktuka. [lonoxxenune u npmxenue ConHua B 'anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonpioro B3peiBa. PenukroBoe usnydeHue.

MacmtaGHas cTpykTypa Beenennoit. Meraranaktuka.

Hepeménusie npo0ieMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C UCTHOJIb30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN IS
OTIpe/ieNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Ha6monenus B Teneckon Jlynsl, ninaner, Muneunoro [lytu.

O0o0marnee NnOBTOPEeHUE

Ponb ¢pu3uKy 1 acCTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBbHON M 3THUECKOU
cdepax IeATeNbHOCTH YeJIOBEKa, POJb U MECTO (M3UKU U aCTPOHOMHM B COBPEMEHHOW HaydyHOU
KapTHHE MUpPa, PoJib (PU3NYECKON Teopuu B (OPMUPOBAHUH MIPEJICTABICHHUH 0 pru3nyeckoi KapTuHe
MHUpPa, MECTO (U3NYECKOM KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE.

MexnpeameTHblie CBSI3H
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Wzydyenne kypca ¢usmku 6a3oBoro ypoBHs B 11 kiacce oOCyIIecTBISIETCS € y4ETOM
COJIEPKATEBHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduun
1 TEXHOJIOTHH.

Meoicnpeomemuvie nonsimusi, CBI3aHHBIC C U3yUYEHUEM METOJ/I0B HAYYHOTO TIO3HAHHUS: SIBIICHUE,
Hay4yHbId (hakT, rumores3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJICHUE, DKCIEPUMEHT,
MOJICJTMPOBAHUE, MOJICIb, H3MEPECHHE.

Mamemamuxa: pelIeHHE CHCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (DYHKIHH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKICCTBO, BEKTOPHI U UX MPOCKIIHH
HAa OCH KOOPAWHAT, CJIOXXEHHE BEKTOPOB, IMPOWU3BOJIHBIC JIIEMEHTAPHBIX (YHKIHMHA, MPU3HAKH
110100MsI TPEYTOJILHUKOB, ONPEICIICHHE TIOMIAIN TUIOCKUX (GUTYp U 00BbEMa Tel.

buonocus: >AEKTpUYECKUE ABJICHUS B )KHBOW IPHPOJIE, KOJIeOATECIbHbBIC BUKCHHUS B )KHBOU
HPHUPOJIC, ONITUYCCKHUE SBJIICHUS B KHBOW IPUPOJIC, ICHCTBUE paJHallMK Ha )KUBBIC OPraHU3MBbI.

Xumusi: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUTHUECKAST CTPYKTYpa TBEPIBIX TEIl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaJIbHbII aHAIU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJIeKU MAarHUTHBIX PyH, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPEACKA3aHNEe 3eMJICTPSCCHHUH.

Texnonoeus: NTUHUM DJEKTpoOIepeaad, TeHEpaTop NEPEeMEHHOTO TOKa, JJICKTPOIABUTATENb,
WHAYKIIMOHHAS T[1€4Yb, pajaap, paauoNpuEéMHUK, TeleBU30p, aHTeHHa, Ttenedon, CBU-meus,
IPOCKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBocnne yueOHOro mpenmera «Du3MKa» Ha YpPOBHE CpeIHEro o0OImero oOpa3oBaHUS
(6a30BBIil YPOBEHB) JOJIKHO 00ECIICUUTh TOCTHKCHUE CIECIYIOIINX JTUYHOCTHBIX, METAIIPEIMETHBIX
U TPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHUs ydeOHoro mpeamera «Du3uKa» HAODKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIHEH TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINM, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHHUE )KU3HEHHOTO
OTIBITA M OMBITA JEATCILHOCTH B MPOIIECCE PealM3allid OCHOBHBIX HAIPABJICHUN BOCIHTATEIHLHOU
JIEATEILHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaskIaHCKOro BOCIMTAHUS

c(hOpPMUPOBAHHOCTH IPAKIAHCKON TTO3HUIIMUA 00YJIArOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJICHA POCCHICKOTO OOIIECTRA;

MPUHITHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKIX TYMAHUCTUUECKUX U JIEMOKPATUYECKUX
LIEHHOCTEM;

TOTOBHOCTHh BECTH COBMECTHYIO JESTCIIBHOCTh B MHTEpecax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIIUAMU
1 Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ATETHHOCTH;

2) NIATPUOTHYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTh POCCUNCKOMN IpaskJaHCKOM UJICHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX
B 00acTu (GU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIIUIO W NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B ICATEIPHOCTH yIEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyIyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUas ICTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpPEC K pa3InuHbIM chepam mpodeccHoHaTbHON ASSITENFHOCTH, B TOM YHCIIE CBS3aHHBIM C
bu3MKOW ¥ TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO U camMooOpa3oBaHUIO B 00JacTd (U3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHMA:
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c(OPMHPOBAHHOCTh  3KOJOTMYECKOH KYNbTYphl, OCO3HAaHUE TIJIOOANTBHOTO XapakTepa
9KOJIOTHYECKHUX TIpobiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JICUCTBUI B OKPYKAIOILEH Cpelie Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHue OIbITa IeATEIbHOCTH SKOJIOTHUECKO HAMPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS
3HaHU# 1o (pusmke;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢du3nueckoil HayKu;

OCO3HAHME [IEHHOCTH HAYYHOH JIeITEebHOCTH, TOTOBHOCTD B IIpoIlecce U3ydeHUs (PU3UKH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO NESTEIIbHOCTh HHIMBUYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie Jlornueckue AeiiCTBUs:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyalM3HpOBATh NpPOOJIEMy, paccMaTpuBarh ¢
BCECTOPOHHC;

OTIPENIENIATH 1SN eI TSILHOCTH, 3371aBaTh apaMeTPbl K KPUTCPUH UX JOCTHIKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHAIM3a UMCIOIINXCSI MAaTEPHATLHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JCSATECILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh W BBINOJHITH PAbOTYy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIIJICHHE MTPH PEIICHUH )KU3HEHHBIX MTPOOIEM.

ba3zoBbie ucciegoBaTeIbCKHE 1eHCTBHS:

BIIa/IETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHU U MeTO1aMU (PU3HUECKOI HAyKU;

BJIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEILCKON M MPOCKTHOW JCSITEILHOCTH B 00JIaCTH
(U3HKH, CITOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TMOWCKY METOJIOB PEHICHHS 3a1ad
bu3NYECKOTo coAepKaHus, MPUMEHEHUIO PA3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BUJAMH JICATEIHHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIluH,
peoOpa3OBaHUI0 U TIPHUMEHEHHUIO B PA3IUYHBIX YUYCOHBIX CHUTYAIUSIX, B TOM YHCJIE MPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
e€ pemeHus, HaXOUTh apTYMEHTHI JUIS JIOKAa3aTeIbCTBA CBOMX YTBEPIXKICHHM, 32/1aBaTh IMapaMeTPhI
U KPUTEPUU PEIICHHS,

AQHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUs 3374l Pe3yIbTaThl, KPUTUIECKH OIICHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a/J1a4d B 00pa30BaTEIHHON JIEATSIHBHOCTH, B TOM
YHCIIe TIPU U3YICHUN (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 110 PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
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YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, ITPEAJIaraTh OPUTMHAIBHBIE ITIOAX0/bl U PELICHUS;

CTaBUTb IPOOJIEMBI U 33a4H, JOIYCKAIOLINE AIbTEPHATUBHBIC PEILICHHS.

Pabora ¢ nngopmanmeii:

BJIAJICTh HABBIKAMH TOJy4eHHUs WHPopManuu (U3MYECKOro CONEp)KaHHWsS M3 HCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIIATh IIOUCK, AaHAIIN3, CUCTEMATU3ALMIO U HHTEPIIPETALUIO
MH(POPMALIUU Pa3INMYHBIX BUJOB U (POPM IIpEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEHICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTaHU3AI[MOHHBIX 33Jad C COONIOJEHHEM TpeOOBaHUI
9PrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U ’TUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJIEPIKAHMS B PA3IMYHBIX (popMaTax ¢ y4€TOM Ha3HAYCHHS
UHpOpPMALlMM M LEJIEeBOM ayauTOpuUH, BbIOMpas ONTUMANbHYIO (OpMYy MpencTaBleHUs U
BU3YaIU3al1H.

KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYILECTBIIATH OOLEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacro3HaBaTh IPEANOCHIIKY KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ WHAMBHyaTbHOMN paboTHI;

BbIOMpPATh TEMAaTUKY W METOJbl COBMECTHBIX JAEHCTBHM C y4y&€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJI0T0 4IeHa KOJIEKTHBA,

IPUHUMATH 1IEJI COBMECTHOMN J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATDH JEUCTBUSA
10 €€ JOCTUKEHHIO: COCTABIIATH IUIaH JIEHCTBUM, PACIIPEAEIATH PO ¢ YYETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIa/a M KaXJ0r0 Y4acTHHKA KOMaH/bl B OOIIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IPOEKThbI, OIIEHWBAaTh HJAEU C TO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MIO3UTUBHOE CTPATETMYECKOE MOBE/ICHUE B PA3IMYHBIX CUTYAlUsIX, IPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble yHUBEpPCcaJIbHbIEC YU4eOHbIE AeHCTBHUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTh B 00JacTH (U3MKUA U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIICHHWS pPAacdyE€THBIX W KAa4eCTBEHHBIX 3aJady, IUIaH
BBITOJIHEHUS TPAKTUYECKON paboTHI ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U IIPEANIOYTCHU;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paciupsaTh paMKH1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
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OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIAUIMH B 001acTU (PU3UKU, TOCTOSTHHO
TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHbBIN HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HAaBbIKAMH TO3HABATEIBHON pedIIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUU U
MBICJIUTENIBHBIX TPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

MCIOJIb30BaTh TPUEMBI pe()ICKCUU JIJIsl OLICHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATD PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX NP aHAIN3€E PE3YyJIbTaTOB JESATCILHOCTH,

MPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACITCILHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporuiecce MOCTHKEHHS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPaMMBI 1O (pU3MKe st
YPOBHSI CpPEIHEro o0mero oOpa3oBaHMsl y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIUOHAIBHBIHN
WHTEJIICKT, MPEANOIararni copMiupoOBaHHOCTS:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CHOCOOHOCTh TMOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINPABJICHUS Pa3BUTHs COOCTBEHHOM AYMOIIMOHAIBHOM c(hepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTH 32
CBOE TOBEJEHUE, CIIOCOOHOCTHh AMaNTUPOBATHCA K SMOIMOHAIBHBIM H3MEHCHHSIM M TIPOSBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTpEHHEHl MOTHBAllUM, BKIIOYAIOUIEH CTpEeMIICHHE K JOCTIDKEHUIO IENH U YCIEeXy,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S H3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBLHOE COCTOSHUE JAPYTUX,
YUUTHIBATh €TO MPH OCYIIECTBICHUN OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIOIINX CIMOCOOHOCTh BBICTpAMBaTh OTHOIIEHUS C IPYTHMH
JIOIbMU, 3a00THTHCS, TIPOSBIISTH MHTEPEC U pa3peniaTh KOHQIHKTHL.

MNPEJIMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00 YUAIOMIMXCSI YMEHH:

JIEMOHCTPHPOBATh Ha TpPHUMEpax Pojb U MeCTo (DH3MKH B (DOPMHPOBAHUH COBPEMEHHOU
HAyYHOW KApTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHMKH M TEXHOJOTUH, B MPAKTHUYECKOU
NEeSTeNIbHOCTH JIOJIEH;

VUUTHIBATh TPAHUIIBI TPUMEHECHUS M3YYCHHBIX (PU3NYCCKUX MOJCNICH: MaTepruaibHas TOYKa,
WHEepLHagbHas CUCTeMa OTCu€Ta, abCONIOTHO TBEPAOE TENO, MICATBHBIA Ta3, MOJEIH CTPOCHHS
ra3oB, JKUJIKOCTEH M TBEPHBIX TN, TOUCYHBIA DMEKTPUUECKHUMA 3aps] MpU pelIeHUU (PU3NIECKUX
3a/1ay;

pacnio3HaBaTh (pu3WUecKue SBIEHUS (TMPOIECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKON TEOPUH CTPOSHHUS BEIIeCTBA M DIICKTPOJUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUYKEHUE, CBOOOTHOE MaJIeHHE Te, TBUKEHHUE
M0 OKPY)KHOCTH, WHEPIMS, B3auMojieicTBue Ten, auddysus, OpoyHOBCKOE IBMIKEHUE, CTPOCHHUE
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KUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00BEMa Tell MPU HArpeBaHUU (OXJIAKIACHHUH), TETIOBOE
paBHOBecCHe, HCTIapEeHUEe, KOHICHC AL, IUIABJICHUE, KPUCTAJUTM3AlINs, KUTIEHHE, BIA)KHOCTh BO3/TyXa,
MOBBIIIICHHUE JIABJICHUS Ta3a MPH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3h MEXKIyHnapaMeTpaMmu
COCTOSIHUS ra3a B U30IPOIIECCax, IEKTPU3AUS Tell, B3aUMOICHCTBUE 3aps/IOB;

OINKCHIBATh MEXAHUYECKOE JBUKECHHE, UCIOJB3YS (PM3MUYECKUE BEIMUUHBI: KOOPIWHATA, MYTh,
nepeMeIeHne, CKOpocTh, YCKOPEHHEe, Macca Tejla, CHIla, UMITYJIbC Tela, KMHETHYECKasi SHEeprus,
NOTEHLMANbHAs HSHEPrusi, MeXaHuuyeckas padoTa, MeXaHHYecKas MOIIHOCTb, MpPHU OMNHUCAHUU
MPABUJIBHO TPAKTOBATh (DU3MUECKUI CMBICI UCIIOIb3yEeMbIX BEIMYMH, X 0003HAYCHHS U €AMHUIIBI,
HAXOJWUTh (DOPMYIIBI, CBSI3BIBAIONINE JaHHYIO (PU3UYECKYIO BETMYHUHY C IPYTUMHU BETHUYNHAMU;

OTHCHIBATh H3yYEHHBIC TEILIOBBIC CBOWCTBA TEII M TEILJIOBHIC SBIICHUS, HCIIONB3Ys (PU3HUECKUE
BEJIMUMHBI: IaBJICHHUE ra3a, TeMIrepaTypa, CpeIHssi KHHETHUeCKasi YHEPTUsl XaOTHUECKOT O ABM)KEHUS
MOJIEKYJI, CPEeIHEKBAApATHUHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus,
pabota rasza, k03 punreHT MoNIe3HOT0 ACUCTBUS TEIUIOBOTO ABUTATENs; IPH OMUCAHUN MTPABUIBLHO
TPaKTOBAaTh (PU3UUECKHI CMBICI UCHOIB3YEMBIX BEIMYUH, X 0003HAUYCHUS U €IUHMUIIBI, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C IPYTUMU BEIMUNHAM;

OTKCHIBATh H3YYEHHBIC JIICKTPHUECKHUE CBOWCTBA BEIIECTBA M DIIEKTPUUYECKHE SIBICHUS
(mpouecchbl), UCHOIb3YS (PU3NYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsj, 3JIEKTPUUECKOE II0JIE,
HANPSDKEHHOCTD TOJISA, MOTEHIINAN, PA3HOCTh MOTEHIIMAJIOB; MIPU OMKMCAHUU MPAaBUIBLHO TPAKTOBATH
(bu3UYECKU CMBIC UCIIOJIb3YEeMbIX BEIHUYWH, X 0003HAYECHUS U €AMHHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMYNHAMU;

aHAM3UPOBaTh (U3WYECKUE TPOLECCHl W SIBICHUS, HCIONB3YS (pU3HUYecKue 3aKOHBl U
OPUHLMIBL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonbl HploToHa, 3aK0oH coxpaHEHHs
MEXaHUYECKON PHEPruM, 3aKOH COXpPAHEHHs WMIYJIbCa, MPUHIUI CYHEPIO3UIUN CHUJI, TPUHIIUIL
pPaBHOTIPABUS HWHEPITUATBLHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOCHUS
BEIIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEHEH KHHETHYECKOW YHEPTHUU TETIOBOTO JIBIYKEHHS MOJICKYIT
¢ abCONIIOTHOHM TeMIepaTypoid, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS AIIEKTPHIECKOTO
3apsina, 3akoH KynmoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BbIPaKEHUE U YCIOBUS (IpaHUllbl, 00JacTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI JEHCTBHUS MAIIUH, MTPUOOPOB M TEXHUYECKHUX YCTPOKCTB;
pa3ianyaTh yCIOBHS MX O€30MaCHOTO MCIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh OKCIIEPUMEHTHI M0 HWCCIEIOBAaHUIO (PU3UYECKUX SIBICHUW M TIPOIECCOB C
UCTIOJTb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPECHHM, TP 3TOM (POPMYIIMPOBATH MTPOOIIeMy/3a1aqy 1
TUTIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO OO0OpYIOBaHUS,
MPOBOAMTH OMBIT U POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISIT MPSMBIE U KOCBEHHBIE U3MEpPEHUs (DU3MUECKUX BETUYHH, IIPH 3TOM BBHIOMPATh
ONTHUMAJBHBIA CIOCOO M3MEpPEHUs M HCIIOJIb30BaTh W3BECTHBIC METOJBI OIEHKH TMOTPEITHOCTEH
WU3MEPEHHUI;

WCCIICIOBATh 3aBHCHMOCTH MEXIY (PU3NICCKUMHU BEIUMYHMHAMH C HCIIOJb30BAHUEM TIPSMBIX
U3MEpPEHUH, TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3YNIbTATHl TOJydEeHHOM
3aBUCHMOCTH (PU3WUYECKUX BEIMYMH B BHJIC TAOIHUI] M IPpaHUKOB, JIeNIaTh BBIBOJGI IO PE3yJIbTaTaM
UCCIICJIOBAHHS,

coOroaaTh npaBuiIa 0€30MacHOro TPyAa MPH MPOBEICHUU UCCIIEIOBAHUI B paMKaX y4eOHOTO
OKCIEPUMEHTa, YUeOHO-HCCIIeOBATENCKON W TMPOEKTHOW NEATEIFHOCTH C HWCIOJIh30BAHUEM
HU3MEPUTEIIbHBIX YCTPOUCTB | JIAOOPAaTOPHOTO 00OPYIOBAHHS;
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pemath pacu€THBIC 33a4d C SBHO 33JaHHOHN (U3NYECKON MOJEINbI0, UCIONb3Ys (PU3HNUECcKue
3aKOHBI W TPHHLUIBI, HAa OCHOBE aHalIM3a YCIOBHSA 3aJauyd BHIOMPATh (U3NYECKYI0 MOJEIb,
BBIJICJIATH (PU3UUECKUE BETMUMHBI 1 (POPMYITBI, HEOOXOUMBIE JUIs €€ PeLICHHS, TPOBOAUTH PACUETHI
U OLICHUBATh PEAIbHOCTb OJYYEHHOI0 3HaUCHUsI (PU3NUYECKON BETUUNHBL;

pelaTh KAadeCTBEHHBIC 3aJadyd: BBICTpaMBaTh JIOTMYECKH HEIMPOTUBOPEUYMBYIO LIETIOYKY
paccyXJIeHHIA ¢ ONOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHE SBICHUS;

UCIIOJIb30BaTh IPU PEIICHUH Y4eOHBIX 3a/la4 COBPEMEHHbIC MH(POPMALMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IIPEACTaBIECHUS Y4eOHON U HAyYHO-IOIYJIIPHOM
UHPOPMALINH, MTOTYYCHHON U3 Pa3InYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIY4aEMYIO
UH(OPMALIUIO;

IPUBOJUTH NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE NPOLIECCOB OKPY>KAIOILET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW XKU3HU /IS 00eCTIeueHUs
0€30MacHOCTH MpHU OOpALIEHUH C NPUOOpaMU M TEXHUYECKUMHU YCTPONCTBAMHU, JUISl COXpPaHEHUs
3J10pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOTHYECKOI'0 MIOBE/ICHUS B OKpYXKaIoIlel cpejie;

paboTaTh B TpyHIE C BHIIOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboTy
IPYMIIbI, PAMOHATBHO paclpeeNnaTh 0053aHHOCTH U IUNIAHUPOBATh ACATEIbHOCTh B HECTAHIaPTHBIX
CUTyallusiX, aJeKBATHO OLEHUBaTh BKJIAJ KaXIONO U3 YYAaCTHUKOB TpYNIbl B pELICHHE
paccMaTpuBaeMoi mpoOIeMBbl.

K kxonny obydenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0yUAIOIIUXCSl YMEHUH:

JEeMOHCTPHPOBATh Ha TPUMEpPaX pojb MU MECTO (U3UKA B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B MPAKTHYECKOU
NeSITeIbHOCTH JII0/IeH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOI KapTHHBI MUPA;

YYUTBIBATh TPAHMUIBl NPUMEHEHHMS M3YyYEHHbIX (PHU3MUECKUX MOJENe: TOo4YeuHbIH
JNEKTPUYECKUH 3apsl, Tyd CBETa, TOUEYHBI UCTOYHUK CBETA, sIepHasi MOJIENb aTOMa, HyKJIOHHAs
MoO/IeIb AaTOMHOTO sJipa MPH pelieHnH pU3NUEeCKHX 3a1ad;

pacrio3HaBaTh (U3MUECKUE SBJIEHUS (Tpolecchl) M OOBSICHATH HUX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOW (PM3MKM: 3JEKTpUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBHE MarHUTOB, 3JI€KTPOMAarHuTHas: MHIYKIUS,
JIeIICTBME MAarHUTHOTO IOJII Ha MPOBOJAHHMK C TOKOM M JBIKYILIUMNCS 3apsi, 3JI€KTPOMarHUTHBIE
KoJIeOaHNsT M BOJHBI, NPSIMOJUHEHHOE pacHpOCTpaHEHUE CBETa, OTpPaKEHUE, NPEIOMIICHHE,
uHTepepeHIys, AM(paKIys U TOIAPU3aLUI CBETA, TUCTIEPCUS CBETA, (POTOIIEKTPUUECKUN FIPPEKT
(potordhdexT), cBeTOBOE MaBICHHWE, BO3ZHMKHOBEHWE JIMHEMYATOTO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paJIMOAKTHBHOCTb;

ONMCHIBATh HM3YyUEHHBIE CBOICTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
JNEKTPUUECKYIO TPOBOJUMOCTb PA3MUYHBIX CPel) M DJIEKTPOMAarHUTHBIC SBIEHUS (TPOLIECCHI),
UCIOJNB3YS (U3NYECKUE BEIMUMHBL: SJIEKTPUUECKUH 3apsijl, CUIa TOKA, SJIEKTPUUECKOE HATIPSKEHHE,
JNEKTPUYECKOE COMPOTUBJIEHHE, PAa3HOCTh MOTEHIHMAJIOB, AJIEKTPOJBIKYIIAs Cuila, paboTa Toka,
MHAYKIIMS MarHUTHOrO mouisd, cuia Ammepa, cuia JIopeHna, MHAYKTUBHOCTh KaTYyIIKH, SHEPrus
JIEKTPUUECKOTO0 ¥ MarHUTHOTO TOJIEH, Mepruo/ U 4acToTa KoueOaHui B KOJIeOaTeIbHOM KOHTYpE,
3aps U CHJla TOKa B IIPOIECCe T'apMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHWH, (OKycHOe
paccTosiHUE U ONTUYECKas CUJila JIMH3bI, PU ONMMCAHUHU MPABIIIBHO TPAKTOBATh (YU3UUECKUN CMBICI
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UCTIOJIb3YEMbIX BEJTMUMH, X 0003HAUCHUS U €UHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIIIE TaHHYIO
(U3UYECKyI0 BEIMUUHY C IPYTMMHU BEJIMYMHAMY;

OTKCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3Ys (PU3NYECKHE BETHUUHBIL:
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETAa, SHEPIUs U UMILYJIbC (OTOHA,
HepuoJ IMoJlypacrnajga, SHEPIrus CBSI3U aTOMHBIX siep, NPU ONHMCAHMM IPAaBUIBHO TPAKTOBAThH
(GU3UUeCKUl CMBICI UCIIOJIb3YEMBbIX BEJTMYMH, UX 0003HAUYEHUS M €IMHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMHU, BBIYMCIATH 3HAUYCHUE
(U3M4eCcKOil BETUUNHBL;

aHAJIU3UpPOBaTh (PU3NYECKUE IPOLECCHl U SBIECHUS, HUCIONB3YS (PU3MUYECKHE 3aKOHBI U
IPUHLHUIBL: 3aK0H OMa, 3aKOHBI IOCIEA0BATENbHOIO U NapalIeIbHOTO COEAUHEHUS TPOBOJHHUKOB,
3akoH  J[xoyns—JleHna, 3aKOH 9JIEKTPOMAarHUTHOM MHIYKIMHM, 3aKOH IPSMOJIMHEHHOTrO
pacIpOCTpaHEHUs CBETa, 3aKOHbl OTPAXXEHUs CBETa, 3aKOHbI IPEJOMJIEHHS CBETa, YpaBHEHUE
OiHiTeitHa i (oTo3PdexTa, 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH
COXPaHEHMsI MIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MacCOBOI'0 YUCIIA, IOCTYJIaThl bopa, 3akoH
pPaIMoOaKTHUBHOTO paclaja, MpPH 3TOM pPas3IMyaTh CIOBECHYIO (OPMYyIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

OIpeNieNATh HaIllPABJICHUE BEKTOPAa MHIYKLIUH MAarHUTHOIO 0JIs IPOBO/IHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTb U OIUCHIBATH HU300pAKEHUE, CO3[aBAEMOE€ IIJIOCKUM 3€pKalioM, TOHKOW JIMH30M;
BBINOJIHATh SKCIEPUMEHTHI MO MCCIEJOBAHUIO (PU3MUECKUX SIBIEHUH U IPOIECCOB C
UCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUIA: TIpU 3TOM (OpMYIHUPOBATh MpolieMy/3a1ady u
TUIIOTE3y Y4eOHOro JKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTOo 00OpyHOBaHHS,

IPOBOAMTH ONBIT U POPMYIUPOBATEH BHIBOJIBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH, [IPU 3TOM BHIOUpATh
ONTUMAJIBHBIA CIOCOO HM3MEPEeHHs M HCHOJb30BATh HM3BECTHBIE METOABI OLEHKH MOTPEUIHOCTEH
U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOIb30BAaHUEM MPSAMbIX U3MEPEHUI: TpU
9TOM KOHCTPYMpOBaTb YCTaHOBKY, (HUKCHUPOBAaTh pe3yjibTaThl IOJYYEHHOHM 3aBUCUMOCTHU
(Gu3nUecKrX BEIMUMH B BUe TaOIMIl ¥ rpauKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIE0BaHMS;

coOuro1aTh MpaBuiia 0€30MacHOro TPy/la MPHU MPOBEICHUM UCCIIE0BAaHUN B paMKax y4eOHOro
JKCHEPUMEHTA, Y4eOHO-HCCIEJ0BATENBCKON U IPOEKTHOW JEATEIIbHOCTU C HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYI0BaHUS;

peuath pacu€THbIC 33J]a4i C SBHO 33JaHHON (U3NUYECKO MOJEINbI0, HCHONb3Ys (pU3nUecKue
3aKOHBl W TPHUHLMUIBI, Ha OCHOBE aHajM3a YCIOBMS 3aJjaud BBIOMpaTh (U3NYECKYI0 MOJEIb,
BBIIETIATH PU3NYECKUE BETUUUHBI U (POPMYITbI, HEOOXOAUMBIE JUIsl €€ peleH s, TPOBOAUTH PACUETHI
U OLIEHUBATh PEAJIbHOCTD MOJIYYEHHOT0 3HaUeHUsl (U3UUECKOM BETMUNHBL;

pelaTe KauyeCTBEHHBIE 3a/ladd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOUYKY
paccyXKIeHUH C OMOPOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

MCIIOJIb30BATh MPHU PElIeHUH y4eOHBIX 3a7jad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH
JUIS TOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALMU U IPEICTABICHUS yueOHON 1 HayYHO-TTOMYJISIPHOMN
UH(OPMALINK, MTOJYYCHHON U3 Pa3lMYHbIX UCTOUHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMYyIO
UH(POPMALIUIO;

OOBSACHATH MPUHIMUIBI ASUCTBUS MAIllUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inyarh
yCIIOBHA UX O€30M1aCHOT0 MCII0Jb30BaHMs B IOBCEAHEBHOM KU3HM;
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IPUBOJIUTH PUMEPHI BKJIaJa POCCUHCKHUX U 3apYOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPYXKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (PU3MKE B MOBCEIHEBHOW KU3HU IS 00ecreueHUs
0e30I1acCHOCTH IIpU OOpalleHuu ¢ MpUOOpaMu U TEXHUYECKUMH YCTPOWCTBAMM, AJISI COXpPaHEHUs
310POBbs U COOJIIOZIEHNSI HOPM HKOJIOTHUECKOTr0 MTOBEICHHSI B OKPY’KaIOLIeH cpene;

paboTaTh B TpyIIE C BHIIOJIHEHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH, MIIAaHHUPOBATh PabOTy
TPYIIIbI, PAMOHATBHO paclpeensaTh 0053aHHOCTH U TUIAHUPOBATh JACATEIbHOCTD B HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBAThb BKJIAJ KaXIONO W3 YYACTHUKOB TIPYyNIBl B pEIICHUE
paccMaTpuBaeMoi MpoOIeMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HaumenoBan KoimvecTBo yacos
(1)
ue pa3ieioB H
n/ Tem Bcer  KourTpouabn IpakTHYecK
n ble padoThI ue padoTbl
NPOrpaMmblI

Paznen 1. DU3UKA U METO/bI HAYUYHOI'O IO3HAHUA

duzuka n
11 METO/IBI 5
HAy4YHOTO
MMO3HAHUA
Hroro mno pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JnHamuka 7
3aKOHBI
2.3 COXpaHEHHUsI B 6 1 1
MEXaHUKE
Hroro o pasneny 18

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMO/IMUHAMUKA

3.1

3.2

3.3

OCHOBBI
MOJIEKYJIIPHO-
KHUHETHYECKOU
TEOpUH

OcHOBBI
TEPMOJUHAMU 10 1
K1

ArperatHble
COCTOSIHUS

BEIISCTBA. 5
dazoBrle

epexobl

Htoro no pazneny 24

25

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf
72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf
12

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf
12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf
72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf
72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf
12



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

Paznen 4. QJIEKTPOJUHAMUKA

DIeKTpOoCTaTH

4.1 10

Ka

ITocTostHABIN
AJICKTPUYECKH

4.2 i Tok. Toku B 12
pa3IMYHBIX
cpemax

Hroro no pazneny 22

Pe3epBHoe BpCM: 2
OBLLEE

KOJIMYECTBO

YACOB 10

[IPOTPAMME

68
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bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf
72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf
72



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

11 KJIACC

Ne  HaummeHoBaHue
n/ pa3aesioB U TeM
n NMPOrpaMmblI

KoanuecTBo 4acoB

Bcer  KoHTpoJubH

0 ble padoThI

Paznen 1. 9JIEKTPOJUHAMUKA

MaruntHoe
ToJIe.

1.1
DJIEeKTPOMAarHuT

Has UHIYKIAS

Htoro no pasaciy

11 1

11

Paznen 2. KOJIEBAHUSA U BOJIHBI

MexaHn4ueckue 1
2.1 3JIEKTPOMAarHUTH
ple KoeOaHus

MexaHnueckue 1

2.2 AIIEKTPOMarHuTH
BIC BOJTHBI
2.3 OnTuka

Uroro no pazaeny

10

24

IIpakTnyeck
ue padoThbl

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

bubnuorexa [JOK
https://m.edsoo.ru/7f41c
97c

bubnuorexa [JOK
https://m.edsoo.ru/7f41c
97c

bu6anoreka LIOK
https://m.edsoo.ru/7f41c
97c

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

OCHOBEBI
CHeIHUaIbHOM

3.1 Teopuun
OTHOCHUTEIBHOCT
u

Nroro no pazaeny

4

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIEMEHTEI

4.1 KBAaHTOBOU
ONTUKU

4.2 Crtpoenue aToma

27

bu6anoreka LIOK
https://m.edsoo.ru/7f41c
97c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c
97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c



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

4.3 ATOMHOE 71pO 5

Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DNEeMEHTHI
5.1 ACTPOHOMMUH U 7 1
acTpou3uKu
Hroro no pazneny 7

Paznen 6. OBOBIIAIOHEE IOBTOPEHUE

6.1 Oo6o61aromee 4
MIOBTOPEHHE
Wroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

[TPO'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c
97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c



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

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®dusmka, 10 xknacc/ Mskumes I7.5., Byxoenes b.b., Corckuiit H.H. nmox penakuueii [TapdentreBoit
H.A., Akimoneproe o6miectBo «M3marensctBo «IIpocBerieHne;
®dwusuka, 11 xnace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakmueii [TapdeHTheBOIM

H.A., Akunonepsoe obmectso «M3narensctBo «IIpocBemnienue».

METOANUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
®wusuka. 10 knace. Jlunakruueckue KapTouku-3aganus (aBTopsl M. A. Ymakos, K. M. Yiiako);

[Tporpamma xypca ¢pusuku ais 10—11 kmaccos. bazoBerit ypoenb (Msikumies I7.5)

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
1. www . ege .edu.ru - uadopmaimonHslii nopran EI'D;

2. http://lwww.physics.ru/ - marepuansl mo Gpusmke;

3. http://www.fizika.ru/ - caiit s yuurteneit GU3NKU U UX YICHUKOB,;

4. http://festival.1september.ru/articles/ - ¢pectuBans nemarorndeckux uaei «OTKPBITHIH yPOK»;

5. http://markx.narod.ru/pic/ - ¢pusuka B mkoie.
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