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INNOACHUTEJIbBHAS 3AIIMCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpasoBaTenbHOW Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Ttom
(benepanpHOl pabouell IporpaMMbl BOCIUTaHMA M KOHLENUUHM IpeHofaBaHUsi Yy4eOHOro
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX —opraHm3amusx Poccwiickoir  Denepanuu,
peanu3yoImX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepkanue mporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydennn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoaa. [lporpamMma no ¢pusnuke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k IIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M MeTanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOJMMOCTh peaM3allii MEXKIIPEIMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CpeIHEro oOuiero oO0pa3oBaHUs, IJIAHUPYEMbIe
pe3yiabTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHble, MNpeaIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma o (hu3MKe BKIIOYACT:

® [UIAHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3UMKU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IpeMETHBIEC PE3YNIbTATHI 110 T0JIaM O0yJYEHHUS;

e conepxxaHue yueOHoro nmpeameta «Pu3uKay» 1Mo rojgam oOyueHHs.

dwu3uka KaK HayKa 0 HauboJee OOMMX 3aKOHAX MPUPOIBI, BRICTYMAs B KAYECTBE YI4EOHOTO
IIpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpY’KalolleM MUpE.
HIkonbHBIH Kypc (U3MKH — CHCTEMOOOPA3YIOMIMKA JJIsi €CTECTBEHHO-HAyYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NUYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SBJIEHUHN, U3y4aeMBbIX
XuMuen, Ouonoruei, pusnyeckoi reorpadueir m actpoHoMueu. Mcmonb30BaHHE U aKTUBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMW ONpeAesieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTMM B cdepe HSHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYYEHHUsS] HOBBIX
MaTepUaJIOB C 33JJaHHBIMU CBOMCTBaMHU U Apyrux. M3yueHnue GpuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(opMHUpOBaHNE €CTECTBEHHOHAYYHON KapTHHBI MHpa 00ydaronmxcs, B pOpMHUpPOBaHUE YMEHUI
MPUMEHSTh HAYYHBIH METOJI TIO3HAHUS TIPH BBITIOJIHEHUH UMHU Y4eOHBIX HCCIICTOBAHUH.

B ocHOBY Kypca (hu3ukH 17151 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH P UIeH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypcC SBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3esIOB (PU3UKHU, BKIIOUACT KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 00BEAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOIO
noTeHIpana GU3NIecKorn HayKH, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKHU C pPa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33pPEHUYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU POOIEeMaMH.

Hoes npuknaonoi nanpasnennocmu. Kypce puszuku npeanosnaraet 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECCKHUX MPUIIOKEHUH N3YIEHHBIX TEOPHH 1 3aKOHOB.

Hoes skonozuzayuu peaausyercsi MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKKe 00CYXIEHUs MPOoOJIeM PallMOHATIBHOTO PUPOJIONIONB30BaHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro oOIero odpa3oBaHUs
ABIAIOTCS (u3nyeckre TeopuH ((HOpMUpOBaHHME MPEACTABICHUA O CTPYKType MOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTaBICHUAX O TPUPOJAC, TpPaHWIAX TPUMEHHUMOCTH TEOpPHH, JUISI  ONHCAHHSA
€CTECTBEHHOHAYYHBIX SIBICHUI U MIPOIIECCOB).

CuCTeMHO-eSTEeNFHOCTHBIHN IMOAX0/ B Kypce (PH3UKH pean3yercsi, MPEexXe BCEro, 3a CUET
OpraHu3alUy 3KCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(U3MKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B Tporpamme Mo ¢u3nKe OOBEIWHEHBI B OOIIWN CIHUCOK
YUYCHUUYECKUX MPAKTUUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MIPOBOJUMBIX JJIi KOHTPOJS M OILIEHKH, OCYIIECTBISETCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporiecca UCXOAs U3 0COOCHHOCTEH MJIaHUPOBAHUS U OCHaIIeHUs KabuHeTa usuku. [Ipu sTom
o0ecrieunuBaeTcs OBJIAJCHHE OOYYAIOIIMMHUCA YMEHHSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3UYECKUX BEIMYMH W TOCTAaHOBKY OMNBITOB IO TIPOBEPKE
IIPEUI0KEHHBIX TUIIOTES.

Bosbiioe BHMMaHue yAensieTcsl pelieHUI0 pacuE€THRIX U KadecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOIOo pasjena
Kypca, TaK U HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaesnoB. /lyig KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM
SBIISIIOTCSL  3aJjaHus Ha OOBSICHEHHWE TPOTEKaHWS (U3UYECKUX SBICHHH W TIPOLIECCOB B
OKpy’Karollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoAeNM JUIsl CUTyallud IPaKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
obecrieueHHI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JOJHKEH M3y4daTbCs B YCJIOBUSIX MPEIMETHOTO KaOuHeTa (DM3MKU WK B
YCIIOBUSIX MHTEIPUPOBAaHHOTO KaOMHETa IPEIMETOB €CTECTBEHHOHAYYHOro IMKiIa. B kaOunere
(u3MKK TOIKHO OBITH HE00X0AUMOE JabopaTopHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKAa3aHHBIX
B TmporpamMme 10 (U3NKE YUYCHHUECKUX TIPAKTHYECKHX pPadOT H JIEMOHCTPAIMOHHOE
obopymoBaHue.

JleMoHCTpaliMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH W 00ECIeUnBaEeT MOCTAHOBKY IEPEUYNCIICHHBIX B MPOrpaMMe MO
¢u3nKe KIOYEBBIX JEMOHCTpAlMH A MCCIEOBaHMUSA H3y4aeMbIX SIBIEHMH U IIPOLIECCOB,
SMIHUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpymOBaHHE ISl YUCHHUECKUX IMPAKTHUECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecrneuyuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckre KOMIUIEKTHI JabOpaTOPHOro OOOpYyJOBaHUS MIOJDKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAaHUHM AHAJOIOBBIX U LU(PPOBBIX NMPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LENSIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

e (dopMupoBaHHEe HHTEpPeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

MPUPOIBI, PA3BUTHE WX WHTEIUICKTYAbHBIX U TBOPUECKUX CITOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM METOAE TO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPY)KAOIINM SIBIICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KAaK PE3ylIbTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (PU3UKH,

dbopMupoOBaHHE YMEHUN OOBSCHATD SBICHUS C HCIOJIb30BaHUEM (DU3MUECKHUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MIPENCTABICHUN O PO (PU3UKU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHM.

JlocTrkeHHe STHX Iejell 00eCreunBaeTCsl PEIICHUEM CICAYIOIUX 3a7ad B IpOIecce
M3Y4YeHHS Kypca (QU3UKU HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

npruoOpeTeHue CUCTEeMBbl 3HaHUI 00 00IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3UKH;

dopMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUYECKHE 3HaHWUA M OOBSICHEHUS
¢uznyeckux SBICHUM B NOpUPOJE W JIA TNPUHATUS NPAKTHUECKUX pELIECHUN B
IIOBCEIHEBHOM JKU3HH;

OCBOCHHME CIIOCOOOB pEIICHUs pa3MyHbIX 3343y C SBHO 3aJaHHON (u3nyecKoi
MOJIENbIO, 3aJad, MOJPa3yMEBAIOLIMX CaMOCTOSTENIbHOE Cco3/laHue (pu3nueckon
MOJIENIH, aJ€KBaTHOU YCIIOBUSAM 3a/1a4H;

NOHUMaHHe (PU3MYECKUX OCHOB W HPUHIMIIOB AEUCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENLY;

OBJIQJICHHE METOJaMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS M MPOBEACHUS (pU3MUECKUX
OKCIEPUMEHTOB, aHaJIM3a M  WHTepOpeTanud  HHQOpPMaluu,  ONpeneeHus
JIOCTOBEPHOCTH IOJyYEHHOT'O Pe3yiibTara;

CO3/IaHUE YCIIOBUH JUIsl pa3BUTHsI YMEHUI NIPOEKTHO-UCCIIEA0BATEILCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpeAHEro o0Iero odpa3zoBaHuUs
orBoauTtcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 11 kinacce — 68 vacoB (2
yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOI'O MIO3HAHUS
®dusuka — Hayka o mpupoze. Haydnsle MeToAbl MO3HaHUS OKpyKarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MogpenupoBanue (u3NYECKUX ABJICHUA M mporeccoB. Hayunsle runoressl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH HaydyHOM KapTUHBI MUpa, B
IIPAKTHYECKOH NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanorosbie ¥ UPPOBBIC U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otcu€ta. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepuaIbHON TOUYKH, UX MPOEKIIUU HAa OCU CUCTEMBI KoopauHaT. ClIOKEHUE MepeMeneHud 1
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsMOJMHEHHOe nBrkeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U TIEpEMEIEHUs MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobonHoe majeHue. Y cKopeHne cBOOOAHOTO MaAeHHS.

KpuBonunernoe nBuxkeHue. JIBHKEHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
gacTtoTa oopameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CHUJAOMETp, JABUKCHUE
CHaps/0B, LIEMHbIE U PEMEHHBIE NTEpEIAYH.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue nBmkenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHONIICHHWS ~ MEXIYy  MYTAMH, TPOWICHHBIMH  TEJIOM  3a
NOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHH IpU PaBHOYCKOPEHHOM JBUKEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue qBUKEHUS MapuKa B BI3KOM )KUIKOCTH.
N3ydenue nBuxeHus tena, OpOIIeHHOTO TOPHU3OHTAIIBHO.
Tema 2. Junamuxa

[Tpunnun otHocutenbHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MIHEprnanpHble CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Btopoit 3akoH HeroToHa miis
MaTepuaibHOM TOUKHU. TpeTuii 3akoH HbroTOHA [ MaTEpUaIbHbIX TOYEK.

3akoH BceMHUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibkeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIBKEHHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna conpoTUBIEHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[loctynarenbHoe U BpallaTeabHOE ABMXKEHUE a0COIOTHO TBEPAOIO TeEA.

MoOMEHT cuabl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPAOTO TEJA.

TexHuueckue yCTpoCTBA M NPAKTHUECKOE NPUMEHEHHE: TMOIIMITHUKY, JABUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akoH HeroTOHA.

M3mepenue cu.

CrnosxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT AepopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUN.

CpaBHeHUE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWII YIIPYTOCTH, BO3HUKAKOUIUX B NPYKUHE U PE3UHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akoHnvl cOXpaneHusn 6 MexaHuke

Nmnynbc MatepuanbHON TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX TOYeK. MIMITynbC CHITBI U
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITYlbca. PeakTHBHOE IBUKEHUE.

Pabota cuinbl. MOIIHOCTD CHJIBI.

Kunernueckasi sHeprus MatepuaibHONH TOUKH. Teopema 00 M3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[NotenuuanbHas sueprus. [loTeHnnansHas YHEPrust yuopyro AepopMUpPOBaHHOM MPY>KUHBI.
[loTenunanbHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTenuuanbHble U HEMOTEHIMAIbHbIE CHUJIbL. CBsI3b paOOThl HEMOTEHUUAIBHBIX CHJI C
N3MEHEHHEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dJHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHNMaIbHON YHEPTUU B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomoi



HSy‘ICHI/Ie a0COJIFOTHO HEYIIPYroro yaapa ¢ NOMOIIBK JABYX OIHWHAKOBBIX HHUTAHBIX
MAassTHHUKOB.

HCCJ’IG}IOB&HI/IG CBsA3U pa6OTBI CHIBI C HW3MEHEHHMEM MEXaHHMYSCKOM OHCPrum Tejia Ha
IPpUMEPC PACTANKCHUA PE3UHOBOI'O KT'yTa.

Paspnen 3. Monekyasipaas ¢pu3nka ¥ TepMOIMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BbpoynoBckoe gaBwxkenue. Juddys3us. Xapakrep ABMKEHHS M B3aUMOJCHCTBUS YaCTHIL
BeuiecTBa. Mojenu CTpOeHMsI Ta30B, XHMJIKOCTEH U TBEPABIX TEN U OOBICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojeleid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[locrosinnas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYJISPHO-KMHETHYECKONH TEOpUU
uAeaJbHOro raza. AOcoyIOTHas TemIeparypa Kak Mepa CpeJHeld KHHETHYeCKOH »Hepruu
TEIUIOBOrO JBWXKEHHMS dactul ra3a. [llkama temnepatyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon JlanproHa. M3omponecchl B UACalIbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHHe W30MPOILIECCOB: U30TEPMA,
M30Xx0pa, n3obapa.

TexHuueckue ycTpoicTBa U NPAKTHYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu MOJIEKYI
OpPraHUYECKUX COCAUHECHUM.

OmnpITel 10 U GY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBUKECHHUSI.

Mopaens onbita IlTepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOIO B3aUMOJEHCTBHUS.

Monens, WIUIIOCTpUpPYIOLIas NPUPOAY AaBIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS UEAIBHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

OmnpeneneHre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEpaTypsl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y apaMEeTPaMH COCTOSTHUSL Pa3pEKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHsAs >Hepruss TEPMOAMHAMHYECKOW CHUCTEMBI H
crocoObl €€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEPrUsl OTHOATOMHOIO
HJI€aJIbHOTO Ta3a. Buael Temonepenayu: TEIUIONPOBOIHOCTD, KOHBEKLUS, U3JIyYeHHUE. Y 1eIIbHAs
TEIJIOEMKOCTh BelecTBa. KoauyecTBo TEIIoOThI IPU TEILIONEpeaaye.

Ilonsitne o0 anmabatHOM mnpouecce. I[lepBbiit 3akoH TepMmoauHamuku. IlpumeHenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K M30mpoueccam. I paduueckas mHTEpIipeTaust paboThl rasa.

Bropoii 3akon TepmonuHamMuki. HeoOpaTuMOCTh TPOIIECCOB B MPUPOIE.

TeroBeie MamuHbL. [I[pUHIUTIBL ASHCTBHS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeroBbIX MamnHax. Koadduuuent nonesnoro aevictus termoBoit Mammuel. Lukn Kapao n
ero Ko3(pGUIUEHT MOJIE3HOTO AeHCTBHSI. DKOJOTHYECKUE POOIEMbI TEIIIOIHEPTETUKH.

TexHudeckue YCTPOHMCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJIOJUIBHUK, KOHIUIIOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPLICHUHM palOOThI: BBUIET HMPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue s¢upa B JaTyHHOH TpyOke MyTEM
TpeHus (BUIEOJEMOHCTpAIINs).

W3meHeHne BHyTpeHHEN 3Hepruu (TemMrepaTypsl) Tejla Ipy TeIUIoNepeade.

OmnbIT M0 aguadaTHOMY PaCIIUPEHUIO BO3yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu mapoBoii TypOMHBI, TBUTATEIs BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

M3Mmepenne yenbHOU TeMIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusn eeuwiecmea. Dazosvie nepexoovl

[TapooOpazoBanne wu KoHaeHcamus. Hcmapenue wu  kumeHue. AOCOTIOTHAsT |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachlmeHHbli nap. YaenbHas TEmioTa napoodpa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATYPhl KUTICHUS OT JIaBJICHMUS.

TBépnoe Teno. Kpuctammmyueckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBineHue U Kpucrtamidzauus. YaeiabHas
TeruioTa miasiaeHus. CyoinManus.

YpaBHEeHHE TEIIOBOTO OayiaHca.

TexHuueckne ycTpoilCTBa M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U ICUXPOMETD,
KaJIODUMETP, TEXHOJOTMM TIIOJY4YEHHsS COBPEMEHHBIX MaTepuajJoB, B TOM  YHUCIE
HaHOMAaTepHUaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX apOB.

Kumnenue npu MoHM>KEHHOM JaBJICHHUH.

Crioco06b1 U3MEpeHUs BIaXKHOCTH.

Habntoienre HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

M3MepeHnre OTHOCUTEBHOM BIA)KHOCTH BO3/TyXa.

Pazjen 4. DiekTpoguHaMuKa

Tema 1. Dnekmpocmamuxa

Onextpuzanusi Teld. OJEKTpUYeCKUd 3apsan. JlBa BHJA BJIEKTPUYECKHUX 3apsiiOB.
IIpoBOAHNKY, TUANEKTPUKH U IOJYNIPOBOJHUKH. 3AKOH COXPAHEHMS dJICKTPHUYECKOTO 3apsia.

B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyecKud  3apsa.
Onextpuueckoe none. Hanpsxk€HHocTh anexTpuyeckoro mnods. [lpuHnun cyneprno3unuu
INEKTPUYECKUX NOJIEH. JINHNN HANPSYKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cumnm anektpoctatmueckoro moiiss.  [loTeHmman. Pa3HOCTh  MOTEHIIHMATIOB.
IIpOBOAHMKY ¥ JUAIIEKTPUKH B HJIEKTPOCTATHYECKOM IoJIe. JAUdIeKTprudecKas IPOHULAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOIO0 KOHJIEHCATOPA.

TexHnyeckne yCTpoWCTBA M INPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOIL, 3JIEKTPOMETP,
JJIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
armapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JIMBNEeKTPUKHU B 31€KTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATopa OT IUIOIIAAM  IJIACTHH,
PacCTOSTHUS MEKy HUIMH U TUDJIEKTPUIECKON TPOHUITAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuveckuii mok. Toku e paznuunvlx cpeoax

DNeKTpUYeCKUid TOK. YCJIOBUS CYIIECTBOBAaHHUS 3JEKTPUUYECKOro TOKa. MICTOUHMKH TOKa.
Cuia Toka. [locTOAHHBIN TOK.

Hanpspxenune. 3akon Oma 17151 yqacTKa LETH.

DIIEeKTpHUYECKOE CONPOTUBJICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[locnenoarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEMHEHNE ITPOBOITHUKOB.

PaGora anektpudeckoro Toka. 3akoH Jlxoymnsa—JIeHia. MOIIHOCTH 3JEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIAS CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH Oma i
TIOJIHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJIOB
oT Temrneparypbl. CBEepXIIpOBOAUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

DneKTpUueckuii TOK B pacTBOpaXx MU pacijiaBaX 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
JACCOoLanus. DIEKTPOIU3.

DNIeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENBbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckne YCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelIbHBIE MPUOOPBI, DIEKTPOOCBETUTEIHHBIC
MpUOOpHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBINA TNOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKCHMS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAIJIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul

N3ydeHne cMenIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne  SneKTpOABMKYILIEH CHJIBI HMCTOYHHMKA TOKAa W €r0  BHYTPEHHErO
CONPOTHUBIICHUS.



Habmonenue anekrponusa.

MexnpeameTHble CBA3U

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C YYETOM
collep)KaTeIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHbIA (akT, rumore3a, (Qu3Wdeckas BETUYMHA, 3aKOH, TEopus, HaOIoIeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelUIeHWEe CHCTEMbl ypaBHCHWH, JuHeWHas QyHkousa, mnapabdorna,
runepOoia, uX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIIMU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKUHWH Ha OCHU
KOOPJMHAT, CJI0)KEHHE BEKTOPOB.

Buonoeus: Mexanndeckoe JBMKEHHE B JKMBOW mpupoje, auddysus, ocmoc, TernaooOMeH
KUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKUE SIBJICHUS B
YKUBOW NMPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIDHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, SJIEKTPOJIUTUYECKAS TUCCOLIMALINS, TaIbBAaHUKA.

T'eoepaghus: BIaxKHOCTH BO3IyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeodpa3oBaHKe IBHKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIUIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMITyJbCa B TEXHUKE (pakeTa,
BOAOMET W Jpyrue), JBHUTATelb BHYTPEHHErO CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYyY€HHUs] COBPEMEHHBIX MAaTepUajoB, B TOM YHCIIE
HAaHOMATEpUaJIOB, W  HAHOTEXHOJOIMHM,  JJEKTPOCTAaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEp, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE PUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMacHUMHAA UHOYKUUA

[locTostHHble MarHuThel. B3anMoneicTBHE NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bexrop maruutHOM MHAYKUMHK. [IprHIMI Cyneprnio3uuyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAykuuy. KapTrHa TuHUM MarHuTHONM MHAYKIMHU TOJISl HOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJje MpOBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIMM MAarHUTHOTO IIOJIS
JUIMHHOTO HIPSIMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT OpcTena. BzaumozeiicTBie NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAIIPABJICHUE.

Cuna Jlopenua, e€ Moxynb W HampaBieHHME. J[BH)KEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJHOM MarHutHoM nosie. Pabora cuibl Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MHAYKUUU. [lOTOK BeKTOpa MarHUTHOM MHIYKIMH.
DNEeKTPOABMKYIIAS CUJIa UHIYKIUHU. 3aKOH 3JIeKTpoMarHuTHOM uHayKkuuu dapanes.

BuxpeBoe ayeKTpudeckoe IMoiie. ODIEKTPOABWKYIIAs CHIAa HHAYKUUH B IPOBOJHHKE,
JBUKYIIEMCS IOCTYIATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno JleHna.

MHnyKTUBHOCTB. SIBIEHHE CAMOMHIYKIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKLUH.



DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEeKTPOMArHuTHOE TOJIE.

TexHudeckne YCTpPOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHHTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTAPHBIX YACTHILI, UHAYKIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHuY MHAYKIIUY MAarHUTHOTO TOJIS.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue 3NeKTPOMArHUTHOM UHAYKIIMH.

IIpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CWIBI MHIAYKIIMA OT CKOPOCTH M3MEHEHUs MarHUTHOIO
MOTOKa.

SIBrieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHne MarHuTHOTO MOJIsL KaTYHIIKU C TOKOM.

HccnenoBanue AeiCTBUSI TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM UHIYKIUH.

Pasznea S. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbLE KONEOAHUA

KonebarenpHast cucrema. CBOOOJNHBIE MEXaHWUYECKHE KoiieOaHws. [ apMOHUYECKHE
koneOanusa. Ilepuon, dwacrota, ammuutyga u (asza koneGanuil. I[lpyXHHHBII MasTHUK.
MaremaTrueckuil MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kkojebanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSIX.

KonebarenpHblit kOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJeOaHUS B UACATBHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTUA MEXIY MEXaHWYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJIeOATCIHPHOM
KOHTYpE.

[IpencraBneHue o 3aTyxaromMx KojeOaHHAX. BbIHYKIEHHbIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusI.

[lepemennsblii Tok. CUHYCOUAIbHBIA MTEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIbI TOKA U HATIPSIKEHUSI.

Tpanchopmarop. IlpomsBoacTBo, mepenadya W MOTpPeOICHUE SICKTPUUECKON SHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU TPOU3BOACTBE dJEKTpodHepruu. KymbTypa wHcnoap30BaHus
3JIEKTPOIHEPIUU B IOBCEHEBHOM )KU3HU.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: SJIEKTPUUYECKHH 3BOHOK,
reHepaTop NEePEeMEHHOT0 TOKa, IMHUU 3JIEKTporiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIN WK MaTeMaTHYECKUN
MasITHUK).

HaGmronenue 3aryxarmmmx KojaeOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.



CB00OOAHBIE IEKTPOMArHUTHBIE KOJIEOaHMs.

OcumutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa ¥ HANpPsOKCHHUS OT BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3zoHaHc mpu mocienoBaTeNbHOM COEIMHEHUU Pe3UCTOpa, KaTYHIKH MHIYKTUBHOCTH U
KOHJIEHCcaTopa.

Monenb TUHUY 3TEKTPOIEepe1adn.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia MaJIbIX KOJIeOaHMid Tpy3a HAa HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue mNEpeMEHHOrO TOKAa B LENM U3  TOCIEJOBATENIbHO COCIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE GOTIHbL

MexaHnueckre BOJIHBI, yCI0BHs pacnipocTpaneHus. [lepuoa. CkopocTh pacpocTpaHeHus
u JanuHa BosHbL [lomepeuHble W NpojoibHbE BOJHBL. MHTepdepenuus u nudpaxnus
MEXaHUYECKHUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMarHUTHbIE BOJHBI. YCIOBHS W3JIy4€HHs JIEKTPOMarHUTHBIX BOJH. B3anmHas
opueHrtais BekTopoB E, B, V B asnekrpomarautHoi BoijHe. CBOMCTBa 3JIeKTpOMAarHUTHBIX
BOJIH: OTpakeHHWE, IMpeJoMJIeHHe, moysipu3anusd, audpaxmus, uHTepdepernus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[lkana 37eKTPOMAarHUTHBIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE H
OBITY.

[TpuHIMIBI paAuOCBs3U U TeNeBUAeHUA. Pantnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckne ycTpoicTBa M NPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
yIAbTPa3ByKOBasl TMarHOCTUKA B TEXHUKE M MEAMIMHE, pajaap, paguonpUEMHHK, TEJIEBHU30D,
anTeHHa, tenedon, CBU-neyp.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoOCTPaHEHHE MONEPEYHBIX U MPOO0IbHBIX BOJIH.

Koneobmromeecs Teino kak MICTOYHUK 3BYyKa.

HaGnroneHne oTpaxeHus U NpeIOMICHUSI MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunu u AU pakiiy MEXaHHYeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaOntoneHne cBA3M TI'pPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOM M 4acTOTOMN
KOJIeOaHHIA.

HccnenoBanue  CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPa)XCHHUE, IPEIIOMIICHHE,
noJsipuszanus, Tudpakuus, HHTepQepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmosianHeiiHOe paclipocTpaHEHHE CBETa B OJJHOPOAHOM cpere.
JIyu cBera. ToueuyHbI HCTOYHUK CBETA.

OtpaxeHune cBeTa. 3aKOHBbI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUil B IJIOCKOM
3epKaje.

[lpenomnenne cBera. 3aKkoHBI MpENOMIIEHHS cBeTa. AOCONIOTHBI MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroia MOTHOIO BHYTPEHHETO
OTPAXKCHHUS.

Hucnepcus ceeta. Cii0kHbII cocTaB Oenoro ceera. Lger.



Cobupatonue W paccewBaroniye JUH3bI. ToHKas JuH3a. DOKYyCHOE paccTOsHUE U
OINITUYECKasl CHJIa TOHKOW JUH3BL. [locTpoenue n300pakeHuil B COOMPAIOMINX U PACCEUBAOIINX
nuH3axX. PopMyIia TOHKOH JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHbIe HCTOYHHKH. Y CIIOBHS
Ha0II0/IeHNsT MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOT'€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakumonHnas peméTrka. YciaoBHe HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PELIETKY.

[lonspuzanus ceerta.

TexHuuyeckue ycTpoHCTBA W MpPAKTHUECKOE MPUMEHEHHE: OYKM, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIA  ammapar, MHUKpPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIHMOHHAS
pelmeETKa, MOJISIPOUL.

Jlemoncmpayuu

[IpsimonuHEHOE pacnpOCTpaHEHUE, OTpakKEHHE M IpejaomiieHue cBera. OnTudeckue
prOOPBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojens CBETOBOIA.

HccnenoBanue cBOMCTB M300paykeHUI B IMH3AX.

Monenn MUKpOCKONa, TEJIECKONA.

Hab6mronenue natepdepeHImu ceera.

HabGmonenue nudpakinuu cBera.

Hab6mronenue qucnepcun cBeTa.

[lonmyyenue crekTpa ¢ TOMOILBIO IPU3MBI.

[ony4enue criekTpa ¢ HOMOIIBIO AUPPAKITHOHHON PEHIETKH.

Hab6mroienne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepenue nokasatesns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

HaGnronenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI crienMaJILHO TEOPUU OTHOCUTEIHLHOCTH
I'panuipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWku. llocTymaTsl crnenualbHONW TEOpUH
OTHOCUTEJIBHOCTA: HWHBApPUAaHTHOCTh MOJYJA CKOpPOCTH CBE€Ta B BaKyyMme, MPUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTH OHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKpAIllEHNE JJTHHBI.
DHeprusi U UMIYJIbC PEITSITUBUCTCKONW YACTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHS TTOKOS.

Pa3nes 7. KBantoBas Qpusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u HEPrUM POTOHA C €r0 YACTOTOW. DHEPTHUsl U UMITYJIBC
¢doToHa.
OtkpeiTie u wuccienaoanue (orodadpdexkra. Ombitet A. . CroneroBa. 3aKOHBI
¢doroaddexra. YpaBHenue DiiHiuTeitHa 115 porodddexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. Onbite [1. H. JleGenena.
XHUMHYECKOE IENCTBUE CBETA.



TexHuueckue ycTpoHCTBa M IpakTUYECKOe MPUMEHEHHe: (OTO3IEMEHT, (POTOAATUMK,
coJHe4Has 6aTapesi, CBETOAHOL.

Jlemoncmpayuu
®oTo3(eKT Ha YCTaHOBKE ¢ IMHKOBOU MIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.
Cseronuon.
Conneunas Gatapes.
Tema 2. Cmpoenue amoma
Mopenp atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -gactuil. IlnanerapHas
Mmozenb aroma. Iloctynarel bopa. M3nyuenue u norsiomenue GOoTOHOB IpU MEPEXoae aroma ¢
OJIHOTO YpOBHSI SHEpruum Ha japyrol. Buabl cnexktpoB. CrekTp ypoBHEH BSHEpPruM aTomMa
BOAOpOAA.
Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiinsa. KopmyckynsipHO-BOTHOBOM Tyanu3M.
CHOHTaHHOE U BBIHYKJECHHOE U3Jy4EHUE.
TexHuueckue ycTpolcTBA M MNPAKTUUYECKOE NPUMEHEHUE: CHEKTpalbHbIA aHau3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mognens omnbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI JIa3epa.
Habmroienne nuHeHyaThIX CIIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi
HabmtoieHne nuHeyaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JIOKa3bIBAIOIME  CJIOXHOCTh  CTPOCHUA  sfpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHuio cocTaBa paJuoaKTUBHOTO M3IIyUEHUS.
Caoiicta anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.
OtkpeiTHe TpoToHa W HelTpoHa. Hykmonnas momens sigpa [eiizenOepra—liBaHeHko.
3apsn siapa. MaccoBoe unciio sapa. Mzoromnsl.
Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacman. ['amma-uznydenue. 3akoH
pPaanuoaKkTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledekT Macchl spa.
SAnepusle peakunu. JleneHue U CUHTES SAED.
SAnepupiii  peaktop. TepmosinepHbii cuHTe3. [IpoOaeMbl W MEPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMUYECKHUE aCIIEKTHI IICPHON SHEPTETUKH.
DJieMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.
MeTob1 HAOMIOICHUS U PETUCTPAIIUU dTIEMEHTAPHBIX YaCTHII.
dynnaMeHTanpHbIE B3auMoeiicTBus. EquHCTBO (hrnznyeckoit KapTHHBI MHpa.
TexHuueckue ycTpoilcTBa M MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SJIEPHBIA peakTop, aToMHass boMoa.
Jlemoncmpayuu
CuéTYnK HOHU3HUPYIOLIUX YACTHULI.
Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU



Otanbl  pa3BUTHS ~ acTpoHoMuHW. llpukinagHOe H  MHPOBO33PEHUECKOE  3HAUYCHHE
ACTPOHOMHH.

Bun 38é€3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHETHI, UX BUAMMOE ABUKECHUE.

Conneynas cuctema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3M. 3BE3ABI, UX
OCHOBHBIE XapaKTEPHUCTUKH. JlHMarpamMma «CHEKTpajdbHBIA KIIACC — CBETUMOCTBY. 3BE3IbI
[JIaBHOM TOCJIEAOBATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] TIJIABHOM
nociieoBareapHoCTU.  BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUH U 3BOIoIMH COJIHIA U 3BE3]T. DTalbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nqeuxenue Connua B ['anaktuke. Tumbl
rajgakTuk. Paguoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIAPAX TaaKTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa0O0ma. PaszGeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmtoiennss HeBOOPYKEHHBIM IJ1a30M C UCIOJB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHHM
JUTSL OTIPEJICNICHHUs] TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro notymapus 1 sipkue 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuyroro [TyTu.

O06o0maronee NOBTOPeHUE

Ponp ¢u3mku m acTpOHOMHUHM B JKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAILHOW |
3THYECKON cdepax [eATeIbHOCTH YeJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJb (PUIUUECKOM Teopud B (HOPMHPOBAHUU
MpeicTaBIeHu 0 (U3NUecKoi KapTUHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIA O IPUPOJE.

MexnpeamMeTHble CBA3U

Nzyuenne kypca ¢u3ukm 06azoBoro ypoBHs B 11 Kimacce ocymecTBIsSeTcs ¢ y4€TOM
COJlep)KaTeIbHBIX MEXKIPEIMETHBIX CBS3€M € KypcamMl MaTeMaTUKH, OWOJOTHH, XHMHU,
reorpaduu ¥ TEXHOJIOTHH.

MeosicnpedomemHuvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SIBJICHWE, HAy4yHbId (hakT, rumore3a, (Qu3MYeckas BETUYMHA, 3aKOH, TEOpHs, HaOIOJIcHUE,
JKCHEPUMEHT, MOJAECIMPOBAHNE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TpUTOHOMETpUYeckue (YHKIMH: CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKLUH,
MIPU3HAKU TT0I00MS TPEYTOJIBHUKOB, OTNpe/IeJIeHIE IUIOMAAN MI0CKUX (GUryp u oonéma Tel.

buonocusa: snekTpuyeckue SBIEHUS B XUBOW NpUpOJE, KOJeOATENbHbIE ABMKEHUS B
JKUBOM TpPUPOJIE, ONTUYECKHUE SIBJICHUS B KUBOM MPUPOJE, NEHUCTBHE pPAJUALMHM HAa YKUBBIE
OpraHU3MBI.

Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAIUTMUECKOM PEIIETKH, CIIEKTPAIbHBII aHau3.

l'eocpaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIeKH MAarHUTHBIX PyA, (OTOCHEMKA 3€MHOM
ITOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.



Texnonozus: MTMHUM DJIEKTpOIIEpenay, TEHEPaTOp NEPEMEHHOIO0 TOKA, JIEKTPOJBUraTElb,
WHAYKIUOHHAsT TeYb, pajap, paJAuONpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 6arapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoOBHE CpPEIHEr0 OO0IIero oOpazoBaHUS
(6a30BBIi  YpOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTHKCHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTaInpeIMETHBIX U MPEJIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHOro mpeamera «PHU3MKa» JODKHBI OTpa)xaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
NO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSM POCCHHMCKOro  OOIlecTBa,
pacimmpeHue >KU3HEHHOTO OIBITa M ONBITa JEITEIBHOCTH B IMPOLECCE PEaH3alMd OCHOBHBIX
HalpaBJICHUH BOCIIUTATEIBHOM JESATETbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTb  I'PAXKAAHCKOM NO3MLIMM OOyyarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIICUETIOBEYECKUX T'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JESATENBHOCTh B HMHTEpEcax TIpaXkIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHUE B3aWMOJICHCTBOBaTh C COLMUAIbHBIMM HHCTUTYTAMM B COOTBETCTBHMM C MX
(GYHKUIUSAMU U HA3HAUYECHUEM;

TOTOBHOCTH K TYMaHHUTApHOW M BOJIOHTEPCKOM NEATEIFHOCTH;

2) MATPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PpaK1aHCKOW MJIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIIKCHHSM POCCHHCKHX
yu€HbIX B 001aCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBEJCHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYaLMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YIEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOWYMBOIO OYAYILETro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHUPY, BKIIIOYAsl 3CTETUKY HAYYHOIO TBOPYECTBA, PHCYILErO
¢u3nyeckoit Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM NpodecCHOHATBHOM JeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyamylei
npodeCccuy U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHbI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (DU3UKH Ha
MPOTSKEHUH BCEH JKU3HU;

6) IKOJIOrHY€eCKOr0 BOCIIUTAHUSI:

Cc(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJBTYpbl, OCO3HAHUE TIJI00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JEHUCTBHM B OKpY’KaloLIled cpeie Ha OCHOBE 3HAHUSA
LeJIel yCTOMYMBOTO Pa3BUTHSI YEII0OBEYECTBA;

pacHIMpeHue OMbITa JEeATeIbHOCTH HKOJIOTMYECKON HamnpaBJI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PU3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHME [EHHOCTU HAYYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOLIECCE M3YUEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U HUCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
basoBble Jiornyeckue 1efcTBUs:

CaMOCTOSITENIbHO (pOpMyNnHUpoBaTh W aKTyaJU3UpoBaTh MpodiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTISATh LEH IeSITeIbHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pacCMaTpUBAEMBbIX (DPU3UUYECKUX SIBICHUSX;

paspabaTbIBaTh IUIAH peUIeHHs TPOOIEMBI C YUETOM aHAIM3a UMEIONINXCA MaTepUAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTh, OLEHUBATh COOTBETCTBHUE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKU MOCJIEJACTBUH IESITEIBHOCTH;

KOOPJAMHHUPOBATh W BBINONHATE PAOOTy B YCIOBUAX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/IeTh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHATUAMH W METOJaMU (PU3NUYECKOM
HayKU;

BJIaJIETh HaBbIKAMHU y4eOHO-HCCIIEJOBATEIBCKON U MPOEKTHON AESITeNbHOCTH B 00JAcTH
(hU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 33734
(bU3UIECKOTO COepKAHUs, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIAJETh BHUJIAMH JESATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHPETALNH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3UYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHUCIE TIpU
CO3JIaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M AKTYaJU3MpOBaTh 3aJady, BbIIBUTATh
TUnoTe3y €€ pelieHHs, HaXOJUTh apryMEHThl I JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

AHAJM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUICHUS 3aJaud pe3ylbTaTbl, KPUTUYECKH
OIICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33Ja4d B 0Opa30BaTEIbHOU NEATENbHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



PabGora ¢ undgopmaumeii:

BJIaJIETh HAaBBIKAMHU TOJy4eHHS MHPOpPMAUUU (HU3NYECKOTO COAEP)KAaHHS U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOWCK, aHajiu3, CUCTEMaTH3alUi0 W
MHTEpHpeTanuio HHPOpMAIUK Pa3IUYHBIX BUJIOB U ()OPM NpEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJB30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelleHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPIraHM3ALMOHHBIX 3aJad C COOJIOEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOI0 COJAEpKaHMS B pPA3IMYHBIX Qopmarax ¢ yd€ToMm
Ha3HaueHus MHopMalMu ¥ LEJNEeBOM ayAUTOpUH, BBIOMpas ONTUMaIbHYIO (GopMy
IIPEICTABICHHS U BU3yaIU3alUH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIISATH OOLIICHUE HAa YpOKaX (PU3UKU U BO BHE-YPOUHOU ACATEIBHOCTH;

pacro3HaBaTh MPCAINIOCBUIKA KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/JI U CMATYATH KOH(i)J'II/IKTI)I;

Pa3BEPHYTO U JIOTMYHO M3Jararb CBOIO TOUKY 3pPEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATb U UCTOJIb30BaTh IPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON paOOThI;

BbIOMpaTh TEMATUKy M METOABl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4JieHa KOJIIEKTHBA;

MPUHUMATh UEJIH COBMECTHOM JESITENbHOCTH, OPTraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBIIATH IUIAaH JEWCTBUM, paclpelessiTh POiad C YYETOM
MHEHHI yJ4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaHJbl B OOLIUI pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC IPOCKTHI, OUCHUBATHE UACH C IMO3UIIMKM HOBU3HBI, OPUI'MHAJIBHOCTH,
MPaKTUYECKOU 3HAUMMOCTH;

OCYIIECTBISITh TIO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PpA3JIMUHBIX CHUTYaIlHsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATHBHBIM.

PerysisiTuBHbIe YHUBepcaIbHbIe y4eOHbIe /1eiiCTBHA
Camoopranmszaumsi:
CaMOCTOSITENIFHO OCYIIECTBIISATh TIO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHMs] PAcCUETHBIX M KAayeCTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEIIOYTECHHI;
J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacHMpsATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;
JieNlaTh OCO3HAHHBINA BBIOODP, apryMEHTUPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThb 3a
peleHnue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JSPYAUIMH B o0jactu (U3MKH,
MOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOIIUOHAIbHBIH HHTEJIEKT:



J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JACSTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HAaBbIKAMU [M03HABATEIbHON pedIeKcur Kak OCO3HAHHUS COBEPIIAEMbIX AEWCTBUN
U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCTIOJI30BATh MPUEMBI peIICKCHH AJIsl OLICHKH CUTYaIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI M apI'yMEHTBI APYTUX IIPU aHAJIU3€E Pe3yJIbTaTOB I€ATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATHh MOTHBBI M ApI'YMEHTBI JPYTHUX IIPY aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B npouiecce noctrkeHNs TNYHOCTHBIX PE3yIbTaTOB OCBOECHHUS MPOTrPaMMBbI IO (pU3MKeE 1Jis
YPOBHSI CpeAHEro o01ero oopa3oBaHus y o0y4yaroIIUXCsl COBEPIIEHCTBYETCS SMOLMOHAIbHBIN
WHTEJUIEKT, MPEATOIAralonui chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAIIPABJICHUs pa3BUTHUs COOCTBEHHOM SMOLIMOHAIBHON cepsl, ObITh YBEPEHHBIM B ce0e;

caMOperyJINpOBaHMUs, BKJIFOYAIOILIETO CaMOKOHTPOIIb, yYMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh AaJaNTHPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTM)KEHHIO LEIH M YCHEXY,
ONTHMHU3M, NHULIUATUBHOCTb, YMEHHUE IEUCTBOBATH UCXOMs U3 CBOUX BO3MOYKHOCTEN;

SMIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIECHUSI, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKHNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C IPYTUMHU
JFO/IbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3peIaTh KOH(QIHUKTEHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kiacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OoTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAFOIITUXCS YMECHHM :

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poJib U MeCTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHKU M TEXHOJIOIMH, B IPAKTHYECKOU
NEATENBHOCTH JIIOEH;

YYUTHIBATh TPAHULBI MPUMEHEHUS H3YYEHHBIX (DU3MUYECKHX MOJENel: MaTephalibHas
TOYKA, MHEpLUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJO, WACANBHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUECKUN 3aps] NpU PELIEHUU
(u3nUecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE M PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, MHEpLIMs, B3auMonelcTBue Tes, aupdys3us, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeH M TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tell NpU HarpeBaHUH
(oxytaXkaeHun), TEMJI0BOE paBHOBECHE, HCIIapeHHe, KOHACHCAllUs, TUIaBlICHUE, KpUCTAJIN3aIus,
KWUIIEHHE, BIAKHOCTH BO3]lyXa, IOBBIIICHUE JABJICHMs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapaMeTpaMd COCTOSIHMS Ta3a B H30IpoLeccax, 3JIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsJIOB;



OMKCHIBATh MEXAHMYECKOE ABIKEHUE, UCTONB3Ys (hM3HUECKHe BEIWYHHBI: KOOpJUHATA,
MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYyJIbC TeJa, KHHETUYeCKas
JHEpPrus, TMOTCHIMAJIbHAs JHEPIHs, MeXaHWdeckas padoTa, MeXaHWYecKas MOIIHOCTDH, TPH
OMMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCTHOJB3YEMbIX BEJIHYMH, UX
0003HAYCHUSI U CIUHUIIBI, HAXOJUTH (POPMYIIBI, CBS3BIBAIONIUE JAaHHYIO (DU3UMUECKYIO BEIHUUHY
C IPYrUMH BEIIMIMHAMH,

OMKCHIBATh HM3yUYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIB3YS
(¢u3nueckne BEIWYHMHBL: JAaBJIICHWE Ta3a, TeMIepaTypa, CpeaHss KHHETHYeCKas JSHEPrHs
XAa0THYECKOTO JIBMKCHHUS MOJICKYJ, CpEIHEKBAApAaTUYHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHSAS dHEprusi, pabora rasza, Kodh(UIMEHT MONe3HOT0 ACWCTBUS TEILIOBOTO
JBUTATEJIS; TIPH OMTUCAHUY IMPABUIHLHO TPAKTOBATH (DU3MUCCKHIA CMBICIT UCITOJIb3YEMBIX BEJIHUNH,
ux o0003HaueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBL, CBS3BIBAIOIIME JAHHYIO (U3HYECKYIO
BEITUYHHY C JPYTUMHU BEITUYHHAM;

OTHMCHIBaTh M3y4YEHHBIC AJIEKTPUUYCCKUE CBOMCTBA BEIIECTBA W DJICKTPUUYECKHE SBIICHHS
(mporiecchl), UCTIONB3Ys (GU3NYECKUE BEIMYUHBI: AIIEKTPUUECKUI 3apsiji, AJIEKTPUUECKOoe MoIe,
HanpsDKEHHOCTh  TIOJIS, TOTCHIMAJN, PAa3HOCTh TOTEHIIMANIOB; TPU OIMCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUCHHUS W CIAUHUIIBL,
yKa3bIBaTh (OPMYIIBI, CBA3BIBAOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUUYUHAMU;

AHATM3UPOBATh (PU3UYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproToHa, 3aK0H COXpaHECHHs
MEXaHWYECKOW DHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, TPUHIIUI CYMEPIO3UIIMNA CUJI, TTPHHIIUIL
PaBHOTIPABUS WHEPIHATLHBIX CHCTEM OTCYETA, MOJIEKYIIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpEIHEH KWHETHYECKOW DHEPrHH TEIUIOBOTO JBUKCHHS
MOJIEKYJT C aOCOJIIOTHON TEeMIEpaTypoil, MEpBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsjia, 3akoH KyloHa, MpU 3TOM pas3iudarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHUYECKOE BHIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC IPUHIIHIIBI ACHCTBHS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BaHUS B TIOBCETHEBHON KU3HH,

BBITIOJHATh SKCIEPUMEHTHI 1O HCCICIOBAHUIO (PU3NYECKUX SIBICHUN M MPOIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX H3MEpPEHWH, TMpU 3TOM  (POpPMYIHpPOBATH
npobyeMy/3ajady W THUIOTE3y Y4eOHOTO DJKCIIEPUMEHTa, coOupaTh YCTAHOBKY W3
MIPETI0KEHHOTO 000PYIO0BAHHUS, TPOBOAUTH OMBIT i POPMYITUPOBATEH BHIBO/IHI,

OCYIICCTBIISATh TMPSMBIE W KOCBCHHBIC W3MEPCHHS (DH3MUSCKHX BEIWYUH, TPH ITOM
BBIOMPATh ONTHUMAJIBHBIM CIOCOO H3MEPEHHS W HCIOJIb30BaTh H3BECTHBIC METOJBI OICHKHU
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEOBaTh 3aBUCUMOCTH MEXIY (U3HYECKMMU BEIMYUHAMH C HCIIOJIB30BAHHEM
MPSMBIX HW3MEPEHHUH, MPU ITOM KOHCTPYUPOBAThH YCTAHOBKY, (DUKCHPOBATh pPE3yIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYWH B BUIEC TAOIUI U TpaduKOB, NeIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEOBAHUS;

coOmrofaTh mpaBwia 0€30MacHOr0 TPyAa MPH MPOBEACHUM HCCICIOBAHUN B paMKax
y4eOHOr0 OIKCIIEPUMEHTa, YUCOHO-UCCIICIOBATEIIBCKOW W TIPOSKTHOW JIEATCIIBHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 00OPYIOBAHMUS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (PHU3MUECKOM MOJENbI0, HCIOJIB3YS
(u3uyeckre 3aKOHBI M IPUHIIMITEI, HA OCHOBE aHAJM3a YCIOBHUS 3a7aud BBIOUPATH (PU3HUYECKYIO
MOJIeNb, BBIICIATh (U3UYECKUE BEIUMYMHBI W (OpPMYIbI, HEOOXOAMMBbIE Al €€ peIlleHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMMOTYYCHHOTO 3HAYCHUS] PU3NICCKON BEITUYNHBI,



pelaTh KayecTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO ILIETIOUKY
paccyXIeHUl C ONOPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPU PpElIeHWH Y4YEeOHbIX 3aJad COBpPEMEHHblE HH()OpPMaIMOHHBIE
TEXHOJIOTUM JUI TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U TPEICTaBICHUS YyueOHOH u
HAYYHO-TIONYJISIpHOW HMH(DOpPMAaLUU, MOJYYCHHOM W3 pPAa3IMYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOTY4aeMylo HHPOPMALIUIO;

MPUBOAUTH NPUMEPHI BKJIAJa POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA IO (QU3UKE B IIOBCEJHEBHOW JKU3HU IS
obecrieueHHs 6€30MaCHOCTH MPU OOpAIIEHUHU C TPHOOpAMH U TEXHUYECKUMHU YCTPOICTBaMU, IS
COXpaHEHHUS 310pPOBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLIEH Cpee;

paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpYNNbl, pPAalMOHAIBHO pacHpelessaTh OO0SA3aHHOCTH U IUIAaHUPOBAaTh JAESITEIBHOCTh B
HECTAHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLCHMBATH BKJAJ Ka)JOr0 W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi POOJIEMBI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAFOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHHKU U TEXHOJIOIMH, B IPAKTHUYECKOU
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YYUTBIBATh TPAHMILBI TNPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENeH: TOYEeUHBIN
JNEKTPUYECKUN 3apsij, Jyd CBeTa, TOUYEYHBIH HCTOYHUK CBETa, SAepHas MOJENIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOT'0 si/ipa MpH peleHnH GU3NUYEeCKUX 3a/1a4;

pacmno3HaBaTh (hU3MYECKHE SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DM3MKH: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JACMCTBME MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM M JIBWXKYILIMICS 3apsf,
JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBL, IPSIMOJIMHEIHOE PAaCcIIPOCTPaHEHUE CBETA, OTPAKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus M MNOJAIpU3aLuUs CBeTa, JUCIEpCUsl CBeETa,
dhoToanexkrpuuecknii 3pdext (pororddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, ECTECTBEHHAs! U UCKYCCTBEHHAsI PaIlOAKTUBHOCTD;

ONMCHIBATh M3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHONb3ysd (U3NYECKUE BEJIMYMHBL: DJIEKTPUUYECKUI 3apsja, cuila TOKa, 3JIEKTPUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLMsS MarHMTHOro Imouid, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyLIKH, SHEPrHsl JIEKTPHUYECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KosnebaHuil B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIecCe TApMOHUYECKHUX AJIEKTPOMAarHUTHBIX
KosnebaHui, (POKyCHOE pacCTOSHME M ONTHYECKas CUiIa JIMH3blL, NPH OINUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O00O3HAUYeHUS M EIUHHULIBL,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

OINUCHIBATh H3YYEHHbIC KBAHTOBBIC SIBJIEHUS U MPOLECCHI, HCHONb3Yysd (PU3MUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIus u
UMIyasC (OTOHA, MEpHOJ TojJypacmana, 3HEpPrus CBS3M ATOMHBIX SJAEp, NpPU OMHMCAHUU
NIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYEHUs U



€IVHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOLINE NAHHYIO (U3MYECKYIO BEIUYHHY C IPYTHUMH
BEJIMYMHAMH, BBIYUCIIST 3HAYCHNE (PU3UUECKOI BETMUNHBI;

aHAIM3UPOBATh (PU3WYECKUE MPOIECCHl U SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKkOHBl IOCIEOBATEIBHOIO M  IAPAJUIENBHOIO COEIUHEHHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3aKkoH 3JIEKTPOMAarHUTHOW  WMHIYKLMH, 3aKOH
MPSIMOJIMHEITHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBl OTPA)KEHUsI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHHMe OHHIITeHHAa 11 (oTorddexrra, 3aKOH COXPAHEHUs] SHEPrHH, 3aKOH
COXpPAHEHMsS HMIIYJbCa, 3aKOH COXPaHEHMs DJJEKTPUUECKOro 3apsia, 3aKOH COXpPaHEHUS
MaccoBOr0 YHCINa, MOcTynaaThl bopa, 3akOH paJMOaKTUBHOTO pacmajaa, MpU 3TOM pa3auydaTrh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BbIPA)KEHUE U YCIIOBHS (TpaHMLIBI,
00JacTH) NPUMEHUMOCTH;

OTIpEe/eIIATh HANpPaBlIEHHWE BEKTOPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl AMniepa u cuisl JIopeHna;

CTPOUTH U OMKCHIBATh N300pakeHNE, CO3/1aBa€MOE IIOCKUM 3€pKaJiOM, TOHKOW JIMH301;

BBIMOJIHATh HKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TNPOLECCOB C
WCTIOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: Tpu 3TOM  (HOPMYIHPOBATH
npobieMy/3ajady W THUIOTE3y Y4eOHOTO DJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEII0KEHHOT0 000pYI0BaHUS, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIISITh TpPSIMbIE W KOCBEHHBIE H3MEpPEHHs (U3MUECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTHUMAJIbHBIM CIMOCO0 M3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OICHKHU
MOTIPEIIHOCTEN U3MEPEHU;

HCCJEeI0OBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUA:
MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ybTAaThl MOJYYCHHON 3aBUCUMOCTHU
¢u3nYecKkux BENUYMH B BHAC TaOMUIl W Tpa(uKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIeIOBaHUS;

coOmrofaTh mMpaBwia 0€30MacHOr0 TpyAa MPU MPOBEACHHM HCCIENOBAHUN B paMKax
y4eOHOr0 IKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIbHOCTH ¢
WCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIC 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJEeNbl0, HCHOJIb3Ys
(u3nueckye 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aud BbIOUPATh GU3HYECKYIO
MOJIeNb, BBIIEIATh (U3NYECKHUE BEIUYMHBI U (OPMYIbI, HEOOXOAMMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAUYCHUs (PU3MUECKOM BEIIUYHHBI,

pemiath KayecTBEHHbIE 3aJadyM: BBICTPAWBATH JIOTMUECKU HENPOTHUBOPEUHMBYIO LIETIOUKY
paccyXIeHul ¢ ONOpoil Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJB30BaTh TMPH pPEHICHHHM Y4YeOHBIX 3aJad COBPEMEHHBIE HH(OpMAIMOHHBIE
TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPHpPETAlMU M IPeACTaBIeHUs y4eOHOH u
Hay4YHO-TIONYJISIpHOW MH(OPMAaLMK, MOJYYEHHOM W3 pPa3MYHbIX HMCTOYHHKOB, KPHUTUYECKH
aHAJM3UPOBAThH MOTy4aeMyr0 HH()OPMAIHIO;

OOBSACHATH MPUHIUITBI TEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHUS UX O€30M1aCHOTO MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HM,

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TIOBCEJHEBHOW JKU3HU IS
oOecreyeHust 0€30MaCHOCTH MU OOpallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, ISt
COXPaHEHHUS 3I0POBbs U COOIIOCHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIEH cpee;



paboTatTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIECH, IUIAHUPOBATh paboTy
TPYIIBL, PALMOHAIBHO paclpeneiiaTh OOA3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, a/IeKBATHO OLIEHMBATh BKJIAJ KaX/IOTO U3 YYaCTHUKOB TPYIIIbI B
peleHre paccMaTpuBaeMOi POOIJIEMBI.



HHEPEYEHDB (KOAUPUKATOP) PACIIPEJEJIEHHBIX 110 KJIACCAM
MPOBEPSEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI CPEJHET'O OBIIEIO OGPA3BOBAHHUSA U

SJIEMEHTOB COAEPKAHUA 110 PUSUKE

B denepanpHpIX M pETrMOHATBHBIX MpOLEAYpaxX OLEHKH KayecTBa 0Opa3oBaHUs
UCHOJb3yeTCsl TepedeHb (KoIu(pUKAaTOp) pacHpeAeleHHbIX [0 KjaccaM MpOBEpseMbIX
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 0O0pa30BaTENbHOM MpPOrpaMMbl CPEIHETO
o01rero o0pa3oBaHuUs U DJIIEMEHTOB COEP)KAHUS 10 (HU3UKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHMS K Pe3y/JbTATaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpamMMbI
Kon [IpoBepsieMble IpeMETHBIE PE3YJILTATHl OCBOCHHUS OCHOBHOM 00pazoBaTeIbHOMN
MIPOBEPSIEMOTO MIPOTrpaMMBI CPETHETO 00IIEeTro 00pa30BaHUs
pe3ynbrara
10.1 JleMoHCTpHpOBaT, Ha MpPUMEPAX poOJb U MECTO (PU3UKU B (POPMHUPOBAHUHU
COBPEMEHHON HAay4YHOW KapTUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOT'Mi, B IPAKTUUYECKOM ESITENbHOCTHU JTHOAEH
10.2
YuuTeiBaTh TpaHUIBI TNPUMEHEHUS HM3YYCHHBIX (DU3WYECKUX  MOJEJICH:
MaTepualibHasl TOYKA, MHEPIHaJbHAas CHUCTEMa OTCYeTa, a0COIIOTHO TBEPIOE
TeNO, WACANBHBIA Ta3; MOAENU CTPOCHHS Tra3oB, XKUIKOCTEH M TBEpIBIX Tel,
TOYEYHBIN 3JIEKTPUUECKUM 3aps]l — IPU pelIeHnH (PU3NUECKUX 3a7a4
10.3 Pacrio3naBath ¢usnueckue sBieHUs (TPOIECCH) W OOBSICHATH WX HA OCHOBE

3aKOHOB MEXaHUKH, MOJICKYIISIPHO-KHHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA H
ANIEKTPOJIMHAMUKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBI)KEHUE, CBOOOJHOE TaJeHHE TeJ, IBMKEHHE I10 OKPYKHOCTH, WHEPIHS,
B3auMoeiicTBue tei; quddy3usi, OpOyHOBCKOE IBMIKEHUE, CTPOCHHUE YKUIKOCTEH
U TBEpAbIX TeJl, M3MEHEHHEe oObeMa Tesl NpU HarpeBaHuu (OXJIAKACHUH),
TEIUIOBOE PaBHOBECHUE, MCIIAPEHUE, KOHJCHCAIUS, TUIABJICHUAE, KPUCTAILTU3AIHS,
KHIICHHUEC, BJIAXKHOCTb BO3yXa, ITOBBIMICHUC TAaBJICHWA Ira3a pyu €ro HarpcBaHuu B
3aKPBITOM COCYJIe, CBSI3b MEXKJy MapaMeTpaMu COCTOSIHHSI ra3a B U30Ipolieccax;
DIIEKTPHU3AIHS TEJI, B3AUMOICHCTBUE 3apsI0B




10.4

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, MCIIONb3Ys (PU3MUECKUE BEINYMHBIL:
KOOpJIMHATa, IyTh, INEpEMEIIEHUE, CKOpOCTb, YCKOpEHHE, Macca Teja, CHIIa,
UMITYJIbC Tella, KHHETUYeCKasl YHEeprus, MOTCHLIUAIbHAS YHEPrusi, MeXaHu4yecKas
paboTa, MexaHMYecKas MOLIHOCTb, IIpU OMNMCAHUU MPABUIBHO TPAKTOBATbH
(¢U3MUEeCKUN CMBICIT HCIIOJIB3YEMbIX BEJIWYHMH, MX OOO3HAYCHHS W EIMHHULIBL,
HaXOJAUTh (POPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEIMYHHY C APYTHMMHU
BEJIMYMHAMU

10.5

OnucelBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SBJICHUS,
UCTIONB3Ys (U3MYECKHe BEJTUYMHBI: JaBlIEHUWE Ta3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi SHEPrUsi XaOTUUYECKOrO JIBUKEHHSI MOJIEKYJI, CPEIHEKBAAPATUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprus, padora rasa,
KOA(P(UIMEHT TMOJIE3HOrO JEeHUCTBUS TEIJIOBOIO JIBUraTelis; NpPU OMUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUYECKUIl CMBICI HCIOIB3YEMBIX BEIMYHH, WX
0003HaYeHUs] W eIWHUIBL, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JTAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM

10.6

OnuchiBaTh U3YYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BELIECTBA M SJIEKTPUUYECKHE
SIBIICHHS (TIPOLIECCHI), UCIIONB3YS (PU3NUECKHUE BEITMUNHBI: AIEKTPHUSCKUHN 3apsi,
ANEKTPUUECKOE T10JIE, HAIPSHKEHHOCTh MOJs1, HOTEHIMAJI, Pa3HOCTh OTEHINAJIOB;
IIpU ONHCAHMM MPABWIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCHOJIb3YEMbBIX
BEJIMYMH, UX OOO3HAUEHUs M E€AMHUIBI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIIUE
JaHHYIO (PU3MYECKYIO BETUYUHY C IPYTMMH BeIMYMHAMHU

10.7

AHAMM3UPOBATh (U3UYECKUE TPOIECCHl U SBICHUS, HCIONB3YS (U3HUYECKUE
3aKOHBI U MPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXpPAaHEHMSI MEXaHUYECKOM SHEpPruM, 3aKOH COXpaHEHUs HMIIYJbCa,
MPUHIUI CYNEPIO3UIMN CUJI, NPUHLUI PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCYeTa; MOJIEKYIISIPHO-KUHETHUECKYI0 TEOPHIO CTPOEHHUS BEIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEJIHEN KHHETUYECKON SHEPTHH TEIUIOBOIO JIBHXKEHHSI MOJIEKYJ C
a0COJIFOTHOM TeMIIEpaTypOu, MEPBBIA 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAaHEHUS
ANIEKTPUYECKOr0 3apsina, 3akoH KysnoHa; mpu 3TOM pa3iauyarh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpaXCHHE U YCIIOBUS (TpaHUIIb,
00J1acT) MPUMEHUMOCTH




10.8

OOBSICHITH OCHOBHBIE TIPUHIIUIIBI ACHCTBHUS MaIINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;  pa3jauvaTh yCJIOBUS WX 0OE€30MacCHOr0  HMCIOJb30BaHUS B
HOBCEIHEBHOU KU3HHU

10.9

BrmmonasaTs OKCIICPUMEHTBI 110 HCCJICIOBAaHHIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUUA W
MIPOIIECCOB C HCIOJB30BAHMEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUU; MPHU 3TOM
dbopmynupoBaTh TpobieMy (3aady) W THUIOTE3y Yy4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYAOBaHHUS, MPOBOIAUTH OIBIT U
(bopMyITHPOBaThH BHIBOJIBI

10.10

OCyHIeCTBJISITB HpﬂMI)IG N KOCBCHHBIC I/I3Mep€HI/I$I (1)I/I3I/I‘~I€CKI/IX BCJIMYHH, HpI/I
ATOM BBIOMpATh ONTHMAJIBHBIA CITOCOO M3MEPEHHS W HMCIOJb30BaTh M3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh ~ 3aBUCUMOCTH  MEXIYy  (U3WYECKUMHU  BEIMYMHAMH  C
HCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUH; MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpoBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIWYMH B
BUJIe TaOIMI U IpaUKOB, AeJaTh BBIBOBI IO Pe3ybTaTaM HCCIeI0OBAHUS

10.12

10.13

CoOmronate mpaBmiia 0€30MacHOrO TpyJa NpPU TMPOBEICHHU HCCICIOBAHUN B
pamMKax y4eOHOTO OSKCIEpHUMEHTa, y4eOHO-MCCIIEOBATENBCKONH W IMPOEKTHOU
JESTEIBHOCTH C UCIOIB30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO
00opymoBaHUs

Pemate pacueTHble 331a4Ml ¢ SIBHO 33JaHHOM (pU3MUECKONW MOJEINbIO, UCTIONb3Ys
¢usznueckue 3aKOHbl W TPUHIUIBI, HAa OCHOBE aHajlM3a YCIOBUS 3aJaud
BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIIEIATh (PU3NUYECKHE BEIMYMHBI U (HOPMYIIbI,
HEOOXOUMBIE JJIl €€ PElleHus, IPOBOJAUTh PACUEThl U OLEHUBATH PEaTbHOCTh
MOJy4eHHOTO 3HaYeHUs (PU3NIECKON BETUUMHBI

10.14

Pemarh kauecTBeHHbIE 3aJaud: BBICTPAMBATh JIOTMUECKH HEMPOTHBOPEUUBYIO
LEMOYKY PacCCyKJIEHUU C OMOpPOM Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue sBICHUI

10.15

Hcnonb30BaTh MpH peUIeHUH Y4eOHBIX 3a]a4 COBPEMEHHbIE MH()OPMAIMOHHBIE
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUSA, MHTEPIPETALUU U NIPEACTABICHUS
y4eOHOW W Hay4HO-TIONYJSpHOW HHQPOpMAaLMHU, IOJYYEHHOH W3 pa3iIMuHbIX
MCTOYHUKOB; KPUTUUECKU aHATTM3UPOBATh M0JydaeMyro HH(pOpMaLnio




10.16

[TpuBoauTH TpUMEpHI BKIAJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOT UM

10.17

obecrieyeHus

Hcnonp30BaTh TCOPCTUUCCKUEC 3HAHUA TI0 (bmm(e B HOBCCI[HCBHOI;'I JKHU3HHU OJIA

0€e30I1acHOCTH npu O6paH_IeHI/II/I C npn6opaMH N TCXHHUYCCKHUMMH

YCTPOWCTBAMH, JIJII COXPAHEHUS 370POBbsS i COOIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEN cpelie

10.18

PaGorats B
IUTAHUPOBATh

IpyIIle C BBIIOJHEHHEM DPAa3jIUYHBIX COLUAIBHBIX pOJIEH,
paboTy TpyHmbl, palMOHAIBHO pACHpPEeNATh OO0SI3aHHOCTH U

IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYALIUsAX, a/IeKBaTHO OLIEHUBATh
BKJIa/1 KaXK/I0TO U3 YYACTHUKOB IPYIIIBI B PELICHUE pacCMaTPUBAEMOM MPOOIIEMBI

IIpoBepsiemMble Y1€MEHTBHI COleP:KaAHUS

Kon
paznena

Konx mposepsiemoro
JJIEMEHTa

[IpoBepsieMble AIEMEHTBI COAEPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

11

®usuka — Hayka o npupoae. HayuHble MeTOABI MNO3HAHUS
OKpyXkarolero mMupa. Ponp skcnepuMeHTa U T€OpUM B Mpoliecce
MO3HAHUS MPUPOJBL. DKCIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3MUECKUX SBICHHM U mpoiieccoB. Haydnbie
runore3pl.  Puznyeckue  3aKOHBI M TeopuM. I'paHuUIbI
OPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IPpHMHIMII COOTBETCTBHS.
Pons u mMecto ¢uzuku B popMUpPOBAHWK COBPEMEHHON HAYIHOM
KapTUHBI MUPA, B IPAKTUYECKOH 1€ATEIbHOCTH JIOIEH

MEXAHHWKA

2.1

KMHEMATHKA

211

Mexannueckoe ABMKEHHE. (OTHOCHUTENBHOCT MEXAHMYECKOTO
nBxeHus. Cucrema oTcuera.
Tpaexropust




212

[lepememnienue, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHas
CKOPOCTb) M YCKOPEHHE MAaTe€pHaIbHOM TOYKH, MX MPOEKIUH Ha
ocH cucTeMbl KoopjuHat. ClokeHHe MepeMenIeHUN U CI0KEHHE
CKOpocCTei

2.1.3 PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSMOJUHEHHOE JBU)KEHUE.
I'paduku 3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMeIleHus] MaTepUaIbHOM TOYKU OT BpEMEHH

214 CBobOoHOe majieHue. Y CKopeHne CBOOOHOTO TaICHUs

215 KpuBonuHneiinoe JIIBUOKEHUE. PaBHOMEpHOE JIIBUKEHUE
MaTepuaIbHOU TOYKHU IO OKPYKHOCTH. YTJIOBast
CKOpOCTb,  JMHEWHast  cKopocTh. llepmom um  wyacrora.
LentpoctpeMuTensHOE YCKOPEHUE

2.1.6 TexHuueckue yCTpoicTBa: CHUAOMETP, JABW)KEHHE CHAps/OB,
LIETHbIE U PEMEHHbIE NepeJaun

2.1.7 [Ipaktuyeckne paboTel. I3MepeHHe MrHOBEHHOM CKOpPOCTH.
HccnenoBaHue COOTHOLIEHUS MEXIY MyTAMH, NPOWICHHBIMU
TEJIOM 32 TOCJIEIOBATEIbHBIC PaBHBIC MPOMEKYTKH BPEMEHH TPHU
PaBHOYCKOPEHHOM JIB)KEHMHM C HA4yaJbHOM CKOPOCTBIO, PaBHOM
Hym0. V3ydeHue JBWKEHUS IIApUKa B BSI3KOH JKUIKOCTH.
W3yuenne nBmxeHus Teia, OpOIICHHOTO TOPU30HTAIBHO

2.2 JMHAMUKA

221 [Ipunuun otHocutenbHocTH [anunes. Ilepssiii 3akoH HploToHa.
WneprmansHble CHCTEMBI OTCYETA

2.2.2 Macca tena. Cuna. [IpuHuun cynepno3uuu cuil

2.2.3 Bropoit 3akon HelooroHa i1 MarepuanpHOM  TOYKH B
uHeprmanbHoit cucreme orcyeta (MCO). Tpernii 3akon Heiotona
JUIS MAaTepUATIbHBIX TOYEK

224 3akoH BcemupHoro Tarorenus. Cuna Tsxectu. llepsas
KOCMHYECKasi CKopocTb. Bec Tena

2.25

Cua ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUS! CKOJIBKEHHUS U CHIIA
Tpenus: nokosi. Koadduruent tpenus. Cuiia COMPOTHBICHUS TIPU
JOBHUXKCHHUU TCJIa B X KUAKOCTHU UJINU I'a3¢€

2.2.7 [loctynarenbHoe U BpaliaTeabHOE ABHKEHHE a0COIOTHO TBEPAOIO
Tena

2.2.8 MoOMEHT CWJIBI OTHOCHTEIIBHO OCH BpameHus. [lnedo cuibl.
VYcnosus paBHoBecust TBepaoro tena B UCO

2.2.9 Texnuueckue yCTpoOiicTBa: MOAIIUITHUKHY, JBUKECHHE
UCKYCCTBCHHBIX CITYTHHKOB

2.2.10
[Ipaktnueckue paboTel. M3ydeHue JBWKEHUA Opycka IO
HaKJIOHHOM IUIOCKOCTH MOJ JEHWCTBUEM HECKOJBKHX  CHIL
HccnenoBanue 3aBUCHMOCTH CHUJI YINPYTOCTH, BO3HUKAIOMIUX B
nehopMUPYEMOU TIPYKUHE U PE3MHOBOM 00paslle, OT BEIMYHHBI
ux aedopmaruu. MccrnenoBanue ycinoBUli paBHOBECHUS TBEPIOTO
Teja, UMEIOLIEro OCh BpallleHus

2.3 3AKOHBI COXPAHEHUS B MEXAHHKE

231 Nmnynbe MaTepuanbHONW TOYKU, CUCTEMBI MAaTEPUATHHBIX TOUEK.
HmMnynsc cUIlbl U MI3MEHEHHE UMITYJIbCca Tella

2.3.2 3akoH coxpaHeHus umirysibca B MCO. PeakTuBHOE 1BUKEHUE

233 PaGora cumbl

234 MoIHOCTE CHIIBI

2.35 Kunernueckass »Hepruss MmarepuanbHOl Touku. Teopema o
KUHETUYECKOW YHEPTUU

2.3.6 [lorenuumanshass »Heprus. lloTeHuuanbHass >HEpPrus yHOpyro
nedopMUpoBaHHON TMpykuHbl. [loTeHuuanbHas HHEpPrus Telia
BOJIM3M MOBEPXHOCTH 3eMIIH

2.3.7 [loTeHmuanpHble W HENOTCHIHAIbHBIE CHIBL. CBS3b PaOOTHI

HCMIOTCHIUAJIBHBIX CHJI C H3MCHCHHCM MEXaHUYEeCKOM OHCPruun
CUCTEMBI TeJl. 3aKOH COXPAaHCHUA MEXaHHUYECKOU OHEPIrun




2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue yCTpOMCTBa: JABMI)KEHHE pakeT, BOJOMET, KOIep,
NPYXKHUHHBIN THCTOJIET
2.3.10 [lpaktuyeckne paboThl. M3ydeHue CBSA3M CKOpPOCTEH Tell MpH

HeynpyroMm ynape. HMcciaenoBanue cCBsi3u pabOTBl  CHJIBL €
U3MEHEHHEM MEeXaHUYECKOW YHEPruu Tesa

3 MOJIEKVYJIIPHAA ®U3UKA U TEPMOJAMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH

3.1.1 OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KMHETHUECKOU TEOPHH.
bpoynosckoe paBmxenue. duddysusa. Xapakrep IBUKEHHS U
B3aMMOJICHCTBHS YaCTHI] BEILIECTBA

3.1.2 Mopenu CTpOeHHUS Ta30B, )KUIAKOCTEH 1 TBEPIBIX TeN U 0ObICHECHHE
CBOWCTB BEILIECTBA HA OCHOBE ATUX MOjieel

3.1.3 Macca monekyn. KonmudectBo Bemiectsa. [locrossanas ABoraapo

3.14 TennoBoe paBHOBecue. Temmeparypa u ee usMepenue. lllkana
temneparyp Llenbcus

3.15 M

oJleNb ueanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-

KWHETUYECKOU TEOPUH HJICAIBHOTO ra3a

3.1.6 . .
AbGcontoTHas Temreparypa Kak Mepa CpelHeH KHHeTHYeCKOU
SHEPruu TEIUIOBOro JBMKEHMs yacTull rasa. Illkama temmepatyp
KenbBuna

3.17 Vpasnenue Knaneiipona — Menneneena. 3akoH /lanpToHa

3.1.8
I"a3oBbIe 3akoHBI. M30Mporieccsl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA: H30T€pMa, U30X0pa, u3obdapa

3.19 Texnuueckue i : 0

yCTpOICTBa: TEpMOMETP, HaApOMETp
3.1.10

[Ipaktuyeckue paboTbl. M3mMepeHne Macchl BO3/yXa B KJIACCHOM
KOMHaTe. lccienoBaHne 3aBHCHMOCTH MEXKAY IapamMeTpaMu
COCTOSIHUSI Pa3peKEHHOT0 Ta3a




3.2

OCHOBbI TEPMOJIMHAMUKIA

3.2.1

TepmoauHamuyeckas cucrema. BayTtpennss SHEprus
TEPMOJUHAMHUYECKON CUCTEMBI M CIIOCOOBI €€

HU3MCHCHUA

3.2.2

KomnyectBo  terotsl M pabota. BHyTpeHHsiss  sHeprus
OJIHOATOMHOT'O UJEAJIBHOIO ra3a

3.2.3

Bupl Temonepeaayn: TemIONPOBOIHOCTh, KOHBEKIIHS,
n3nydeHue.  TermioeMKoCTh Telna. Y IeiabHas
TEIJIOEMKOCTh BellecTBa. PacueT konuyecTBa TEII0ThHI PU
TerIonepenaye

3.2.4

[lepBb1ii 3akOH TepMoAauMHAMUKH. I[IprMeHeHHe NEepBOro 3aKoHa
TEPMOJIMHAMHKH K H3oIporeccaM. 'padudeckas uHTeprpeTanus
paboThI Taza

3.2.5

3.2.6

TemoBble MamwHbl. [IpUHIMIBI AEHACTBHS TEIJIOBBIX MAIWH.
[TpeoOpa3oBanust SHEPruU B TEIUIOBBIX MammHaX. KoaddunmeHt
nosiesHoro nevictBus (manee — KIIJ[) TermoBoit mammubl. [{uki
Kapno u ero KITJI

Bropoit 3akon TtepmonuHamuku. HeoOpatumocTh mpoiieccoB B
npupojie. TemnnoBblie ABUTATENH.

DKOJIOTUYECKHE MPOOIEMBI TeTUIOHEPT e THKH

3.2.7

TexHnueckne YCTpOMCTBA: JBUIaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOIUIBLHUK, KOHTUIIUOHED

3.2.8

[IpakTrueckue paboTHlI. N3mepenue YIEJIBHOU

TCIINIOEMKOCTH

3.3

AI'PETATHBIE COCTOAHMA BEILECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1
[TapooOpa3oBanne u KoHaeHcanus. lcmapeHme u KHIICHHE.
VY nenbHas TeruioTa napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPaTyphl
KUTICHUS OT JaBJICHHS

3.3.2 AOcoioTHAs ¥ OTHOCHTENIbHAS BIIAKHOCTH BO3yxa. HackImeHHbIi

nap




3.3.3 TBepnoe Teno. Kpucrannnyeckue u amopdHbie Tena. AHH30TPONUS
CBOWCTB KpUCTAJLIOB. JKHUJKHE KPUCTAIIIBL.
CoBpemeHHbIe MaTeprabl

3.34 [lnaBnenne W KpuCTAIM3aAMs. YAeTbHAs TEIUIOTA ILIABICHHUS.
Cybnumarnus

335 VYpaBHeHHe TeII0BOro HGanaHca

3.3.6 TexHuueckue  ycTpoilcTBa:  THTPOMETp M IICHUXPOMETP,
KaJOPUMETp, TEXHOJIOTUH TIOJTYYEHUS] COBPEMEHHBIX MaTEepHAJIOB,
B TOM YHUCJIE HAHOMATEPHAJIOB,
¥ HAHOTEXHOJIOTUU

3.3.7 [TpakTrueckue paboThl. Mi3MepeHue BIaKHOCTH BO3AyXa

4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

411 OnekTpuzanuss  Tel.  DleKTpuyeckuit  3apsn.  JlBa  Buna
JNEKTPUUECKUX 3apsiioB

41.2 [IpoBogHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKH

4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4 B3anmopeiictBue 3apsnoB. 3akoH Kynona

415 DnekTpuueckoe moje. HanpspkeHHOCTh SJIEKTPUYECKOTO  IMOJIS.
[TpuHnun CYIIEPIIO3UILUH. JInnun HaIPsKEHHOCTU
JIEKTPUUECKOTO MOJIs

4.1.6 Pabora cun anexrpocratuyeckoro noist. [lorenmman. Paznocts
NOTEHIIUAJIOB

4.1.7 [IpoBOAHMKYN U JUAJIEKTPUKU B MOCTOSIHHOM 3JIEKTPUYECKOM IIOJIE.
JluanexTpudeckas IpOHULIAEMOCTh

4.1.8 OnekTpoeMKkocThb. KoHnaeHcaTop. DIJIEKTPOEMKOCTh  IUIOCKOTO

KOHJIeHCAaTOpa. DHEPrusl 3apsKEHHOT0 KOHICHCaTopa
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TexHu4ecKkue yCcTpoiCcTBa: MIEKTPOCKOIL, dJIEKTPOMETD,
ANIEKTPOCTATHYECKAS 3aIuTa, 3a3eMJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10
[IpakTrueckue padboTel. 3MepeHue 31eKTpOeMKOCTH
KOHJIEHCaTopa
4.2 = >
[TOCTOAHHbBIM DSJIEKTPUYECKUU TOK. TOKHU B
PA3JIMYHBIX CPEJJAX
421
VYcaoBus CylIECTBOBaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa.
HcTtounuku Toka. Cuna Toka. [locTosHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 17151 ygacTka Lenu
4.2.3
DNEKTPUUECKOE CONIPOTUBIIEHHUE. Y AEIBHOE CONIPOTUBIICHUE
BEILIECTBA
424
ITocnenoBarenbHOE, apalIeNIbHOE, CMEIIAaHHOE COEAUHEHNE
IIPOBOJIHUKOB
4.2.5 Pabora snexrpuyeckoro Toka. 3akoH J[oyns — Jlenua
4.26 MoIIHOCTD ANEKTPUYECKOTO TOKA
4.2.7
aneKTpoaBrKyIIas cuia (nanee — DJ1C) u BHyTpeHHEe
CONPOTHBIICHNE UCTOYHHKA TOKA. 3aK0H OMa JJIs OTHOU
(3aMKHYTOM) 3JIEKTPUYECKON nenu. KopoTkoe 3aMblkaHue
4.2.8 ONeKTpOHHAas MIPOBOAMMOCTh TBEPABIX METaJJIOB.
3aBUCUMOCTb CONIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
4.2.9
OneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB
4.2.10
[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh
MIOJIYTIPOBOJHUKOB. CaoiicTBa p-n nepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI
4211

DIIEKTPUUECKUM TOK B IIEKTPOJINTAX.

DIIEKTPOIUTHYECKAS JUCCOIHAINS. DICKTPOJIN3




4.2.12

Onextpuueckuid  Tok B raszax. CaMocTosATENnbHBIN U
HECaMOCTOSTENbHBIN pa3psl. Pa3nmnyHblie TUIIBI

CaMOCTOSITENBHOTO pa3psaaa. Monnus. [Tnazma

4.2.13 TexHuueckne ycTpoWCTBa: aMIEepMETpP, BOJBTMETP, PEOCTar,
VCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeNIbHbIE puoOpHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIIECHUS,
BaKyyMHBIN IO, TEPMHUCTOPHI " (dboTope3ncTopsl,
MOJYTIPOBOJHUKOBBIN JUO/,
raJlbBaHUKa

4.2.14

[lpaktuueckne paboTel. M3yueHHEe CMEIMIaHHOTO COEIUHEHMS
PE3UCTOPOB.

N3mepenne OJIC ncTOUHMKA TOKa UM €r0  BHYTPEHHETO
conpotusieHus. HaOmonenue anexrponusa




11 KJTACC

IIpoBepsiemble TPeOGOBaHUS K pe3yJIbTATaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM

NMPOrpamMMbl
K [IpoBepsieMble npeIMETHBIE Pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM
on
MIPOrpaMMBbI CpEIHEro 001Iero 00pa3oBaHus
MIPOBEPSIEMOTO
pe3ynbTaTta

11.1
JleMOHCTpUpOBaTh Ha MPUMEPAX POIb M MeCTO (PU3UKH B (POpMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MHPA, B PAa3BUTUH COBPEMEHHOW TEXHUKU W
TEXHOJIOTHH, B MPAKTUYECKOW NESITEIbHOCTH JIFOAEH, LUEIOCTHOCTh U €IIMHCTBO
buznyeckoil KapTUHBI MHUpa

11.2 . .
Y4UTHIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJENIeH: TOUeUHBIN
ANEKTPUYECKUN 3apsif, sAepHas MOJENb aToMa, HYKJIOHHash MOJETh aTOMHOTO
sipa Mpyu perieHn: PU3NIeCKuX 3a71a4

11.3

Pacrio3HaBath (pusndeckue siBiacHUs (MPOLECCH) W OOBACHATH MX HA OCHOBE
3aKOHOB QJICKTPOAMHAMUKHU n KBaHTOBOU (i)I/ISI/IKI/I: QJICKTpHUYCCKAasA
POBOJAUMOCTb, TEIJIOBOE, CBETOBOC, XMMUYECKOE, MarHMUTHOE JCHCTBHUSA TOKA,
BSaI/IMOJIeI\/’ICTBI/Ie MarsuToB, OJICKTpOMAarHuTHas HUHIAYKIHA, HeﬁCTBHe
MarHuTHOI'O I10JIs1 Ha IIPOBOJHUK C TOKOM u ﬂBH)KYHlHﬁCH 3apsn,
3JICKTPOMATHUTHBIE KOJIcOAHHsS M BOJIHBI, MPSIMOJHHEHHOE PaclpOCTPaHCHUE
CBETa, OTpaXCHHE, MpeJIoMIIeHHe, HHTepdepeHnns, TUPPAKIUI U MO PU3ALUSI
CBeTa, AWcIepcus cBeta, Gporodnekrpudeckuii 3pdext (poroaddekr), cBeToBOES
JIaBJICHNE, BOSHUKHOBEHUE JIMHEHUATOTO CIIEKTPa aTOMa BOJIOPO/IA, €CTECTBEHHAS
N UCKYCCTBCHHAA paIMOAKTUBHOCTDb
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OnuceiBaTh HU3Y4YCHHBIC CBOIiCcTBa BCIICCTBA (SHCKTPI/I‘ICCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  OJCKTPUUECKYI0  IMPOBOJMMOCTb  pPa3jM4YHBIX  Cpel) U
SJICKTPOMArHUTHBIC SBJICHUA (HpOHCCCBI), HCIIOJIb3YA (1)I/I3I/I‘~I€CKI/IG BCIIMYNHBI:
ANEKTPUYECKUI 3apsf, CHIIa TOKA, IEKTPUUECKOE HAMpPSIKEHHE, dJIEKTPUUECKOE
CONPOTHUBIIEHNE, pa3HOCcTh moTeHuanoB, JJIC, pabota TOKa, WHIYKIIHI
MarHuTHOro mnossi, cwia Ammnepa, cuna JlopeHna, MHAYKTUBHOCTbh KAaTyLIKH,
SHEPrus SJIEKTPUUECKOr0 ¥ MarHUTHOTO MOJeH, MepHo U 4acToTa KojeOaHuil B
Kosie0aTelbHOM KOHTYpE, 3aps]l M CWiIa TOKa B IPOLECCE TI'apMOHHYECKUX
AIIEKTPOMATHUTHBIX KoOJNeOaHWM, (OKYCHOE pACCTOSHUE M ONTHYecKas cuia
JIMH3BI, npu OIIMCaHumn IMpaBUIIBHO TPAaKTOBATh (1)I/ISI/III€CKI/II71 CMBICJI
HCIOJIB3YECMbIX BCJIIMYUH, UX

0003HAaYeHUs] W EIUHUIIBI; YKa3blBaTh (POPMYJbl, CBS3bIBAIOLINE JaHHYIO
($U3NUECKyI0 BETUUUHY C IPYTMMHU BEIMYMHAMU

115

OnucelBaTh HW3y4YEHHbIE KBAHTOBBIE SBJICHMS M IMPOLECCH, HCIOIb3YA
(du3nyeckue BEINYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, AJUHA BOJIHBI U
4acTOTa CBETAa, HYHEPIusl M UMITYyJIbC (DOTOHA, MEpHOA MOIypacHanaa, SHEpPrus
CBSI3M ATOMHBIX sI/Iep; IPH ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUEHHS U €IUHMIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIWYMHY C JPYTMMH BEJIMYHMHAMH,
BBIUHUCIIATH 3HaAU€HUE (PU3MUECKON BEIIUUUHBI

11.6

Ananu3upoBaTh (U3MYECKHE MPOLECCHl M SIBICHHS, HCIONb3Yysd (pu3ndecKkue
3aKOHBI M IPUHIIMUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENLHOTO U MAPaIeIbHOTO
COEJIMHEHUSI IPOBOJHUKOB, 3aKOH J[Koynsa — JIeHna, 3aKOH 3JEKTPOMArHUTHOMN
WHIYKIUH, 3aKOH IPSIMOJIMHEWHOI'O pACIIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE DifHIITeHHA 11 QoTodddexra,
3aKOH COXpPAHEHMS DHEPIUH, 3aKOH COXPAHECHHUS HUMIIYJbCA, 3aKOH COXPaHEHMs
AJIEKTPUYECKOIO 3apsiia, 3aKOH COXPAHEHUsI MACCOBOT'0 YMCIa, MOocTynarsl bopa,
3aKOH  paJUOAKTUBHOIO  pacmaja; IMpd OTOM  pas3jiMyaTbh  CIIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA, €0 MAaTEMAaTHYE€CKOE BHIPAKEHUE U YCIIOBUS

(rpanu1IBl, 00J1ACTH) MPUMEHUMOCTH




11.7

OnpenensaTh HalpaBlIeHHE BEKTOpAa MHAYKLUMU MArHUTHOTO IOJIA MPOBOJHMKA C
TOKOM, CHJIbl AMniepa u cuiibl JIopeHna

11.8

CTpouTh U ONUCHIBATh U300pAKEHUE, CO3IABAEMOE MIJIOCKUM 3€PKaIOM, TOHKOM
JIMH301

11.9

BrimonasaTs OKCIICPUMEHTBI 110 HMCCICIOBAHHIO (1)I/I3I/I'-I€CKI/IX SIBJIEHUU W
MponecCoB € HCIOJB30BAHHUCM IIPAMBIX W KOCBCHHBIX H3MepeHHﬁ; npu 5TOM
dbopmynupoBath TpobiemMy (3aady) W THUIOTE3y Y4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEUIOKCHHOTO OOOPYIOBAaHHS, MPOBOIUTH OIBIT U
(bopMyITHPOBaThH BHIBOJIBI

11.10

OcyiecTBisATh MpsIMblE M KOCBEHHbIE M3MEpPEHUs (U3MYECKUX BEIUYMH; IPU
3TOM BBIOMpATh ONTUMAJIBHBINA CIIOCOO M3MEpPEHHs] U HMCIOJIb30BaTh W3BECTHBIE
METO/BI OLICHKH ITOTPEITHOCTEN U3MEPEHUI

11.11

I/ICCJIGZ[OBaTB 3aBUCHUMOCTH (1)I/ISI/IT-IGCKI/IX BCJIMYUH C HCIOJB30BAHUCM IIPSAMBIX
HSMCpeHHﬁ; IIPpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,

(UKCUPOBATh PE3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHH B
BUie TaOJUIl U TPa(UKOB, 1e7aTh BBIBOABI 110 pe3yabTaTaM HCCIe10BaHHs

11.12

CoOmronate mpaBmiia 0€30MacHOrO TpyJa NpPU TMPOBEICHHU HCCICIOBAHUN B
paMKax y4eOHOTrO SKCIEPHUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM M TMPOSKTHOMN
JESATETHHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U T1a00OPaTOPHOTO
000pyI0BaHUS

11.13

PemaTte pacueTHble 3a/1aun ¢ SBHO 33IaHHON (DU3UYECKON MOJEIBIO, UCTIONB3YS
duznyeckre 3aKOHbI W TIPUHIUIBI, HA OCHOBE aHajM3a YCIIOBUS 3aJa4d
BbIOUpaTh (PU3NYECKYIO MOJIEJNb, BBIACTATh (PU3NYECKUE BEIMUUHBI U (HOPMYIIBI,
HEOOXOUMBIEC ISl €€ PEIICHHs], MPOBOJIUTh PAacueThl U OIICHUBATH PEATbHOCTH
MOJYYEHHOTO 3HaUYeHUs (PU3HUECKON BEITMYMHBI

11.14

Pemath kauecTBEHHBIC 3aJauyd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
IETMOYKY PacCY)KICHHI C OMOpPO Ha W3yueHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYecKue SBICHUS




11.15

Hcnonb30BaTh MpH pelIeHUH y4eOHBIX 3a/lad COBPEMEHHbIe MH(DOPMaLMOHHBIE
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIMN U IIPECTABICHUS
yuyeOHOI W Hay4yHO-TIOMYJSPHOM HH(POpPMALMU, MOJYYCHHOM M3 pa3iIMyHbIX
MCTOYHUKOB; KPUTUUECKU aHAJIM3UPOBATh M10JydaeMyro HH(pOpMaLnio

11.16
OOBSICHATH MPUHIUIBI ASHCTBUS MAalllMH, MTPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nuyaTh yCIO0BUS MX 0€30IaCHOTO UCIOIb30BAHUS B IIOBCEAHEBHOM KU3HU

11.17 .
[TpuBoauTH NmpHUMEpHl BKJIaJa POCCUICKUX M 3apyOE€KHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXAIOIIEro MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

11.18
Hcronb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOMN KHU3HH IS
oOecrnieueHHst 0€30MAaCHOCTH MpH OOpalleHHMH ¢ NpUOOpaMu M TEXHUYECKMMHU
YCTPOMCTBAMH, JIJIsl COXpPaHEHUSI 3JJOPOBbsI M COOTIOJEHHSI HOPM IKOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH cpelie

11.19
PaGotarh B Trpymnme C BBIIOJIHEHHWEM PA3JIMYHBIX COLMAIBHBIX  POJIEH,
IUTAHUPOBAaTh PAa0OTy TPYIIIBL, PAMOHAIBHO pPAacIpeneisTh OOSM3aHHOCTH U
IUTAHUPOBATh I€ATEILHOCTh B HECTAHJAPTHBIX CUTYalUsX, a/IEKBAaTHO OLICHUBATh
BKJIaJ] KQXJ10T0 U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOieMbl

IIpoBepsieMbIe 3/1€MEHTHI COAePKAHUS
Kon Kon IIpoBepsieMbIe 2IIEMEHTBI COAEPKAHUS
paznena IIPOBEPSAEMOTO

JJIEMEHTA

4 SJIEKTPOAMHAMUKA

4.3 MAI'HUTHOE IIOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

43.1 IlocTostHHBIE MarHuThl. B3anMoieiicTBHE NOCTOSHHBIX MAarHUTOB




4.3.2

MaruauntHoE OJIE. Bexrop MAarHUTHOH WHTYKIIVH.

[punnun cynepno3unuu. JIMHUU MarHuTHOW MHAYKUUH. KapTuHa
JVHUAN MarHUTHOM MHAYKIUH 110JI HOCTOSHHBIX MarHUTOB

4.3.3 MarautHoe ToJie TMPOBOJAHHMKA C TOKOM. KapTuHa NIWHUN TONs
JUIMHHOTO TPSIMOTO TPOBOJAHMKA U 3aMKHYTOTO KOJIBILIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TokoM. OnbIT Dpcrena. Bzaumonelicteue
MIPOBOJHUKOB C TOKOM

4.3.4 Cuna Amniepa, ee MOAYJIb U HAIIPABJIEHUE

4.3.5 Cuna JlopeHua, ee MOAYNb U HampaBlieHUe. J[BIkeHue 3apsiKeHHON
YAaCTHUIIBI B OJTHOPOJJHOM MarHUTHOM TIOJI€.
Pa6ota cunsl Jlopennia

4.3.6 SIBNeHHE IEKTPOMATHUTHOW WHYKITUH

4.3.7 [ToTok BekTOpa MarHUTHOM UHTYKIIMH

4.3.8 O/1C unaykuuu. 3aKOH AJIEKTPOMAarHuTHOM nHAyKumuu Papanes

4.3.9 Buxpepoe snekrpudeckoe mnoine. D/IC MHIYKIUU B TPOBOIHHUKE,
JBUXKYIIEMCS TIOCTYIATEIHHO
B OJIHOPOJHOM MarHUTHOM II0JI€

4.3.10 [Tpasuno Jlenna

4.3.11 NHIyKTUBHOCTS. SIBienue CaMOUHIYKIIHH. DJ1C
CaMOWHTyKIIHH

4.3.12 OHeprust MarHUTHOT'O NOJIS1 KATYLIKU C TOKOM

4.3.13 DIIEKTPOMarHuTHOE TOJIe

4.3.14 TexHauueckue YCTpOMCTBA: MTOCTOSTHHBIE MarHHUTHI,
AJIEKTPOMATHUTBI, AJIEKTPOJIBUTATENb, YCKOPUTEIH IJIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS M1eYb

4.3.15 [Ipaktuyeckue pa®otbl. M3yueHHe MarHMTHOTO TMOJIS KAaTYLIKU C

ToKOM. MccnenoBanue NEeHCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy
¢ TokoM. MccnenoBanne sIBICHUsS 3JIEKTPOMarHUTHOW MHIYKIIUU




KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KosnebarensHas cucTrema. CB00OOIHEIE KoJIeO0aHus.
lMapmonnueckue konebanus. [lepuon, yacrora, amrutyna u ¢asza
KOJIEOAHHI

512

[IpyxuHHBINA MasTHUK. MaTeMaTUYECKUA MASITHUK

513

VYpaBHeHHe TrapMOHWYECKHX Kojebanuil. KuHematmueckoe U
JTUHAMUYECKOE OMMCAaHUE

KOJIEOATEIILHOTO ABVMIKEHUSA

5.14

[IpeBpamienne >HEeprurM NpU TapMOHUYECKUX KoleOaHMsX. CBs3b
aAMIUTMTYbl KOJICOAHMH HCXOMHOW BEIUYMHBI C AMIUTUTYIaMH
KoJie0aHui ee CKOPOCTH U YCKOPEHUS

5.15

KoneGarenpHblli  KOHTYp.  CBOOOAHBIE  AJIEKTPOMATHUTHBIC
KosiebaHus B WICATbHOM KoJeOaTeNbHOM KOHTYype. AHAIOTHs
MEXJy MEXaHHYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJICOAHUSAMHU.
®opmyna Tomcona

5.16

3aKoH COXpPAaHCHUS SHCPIrur B HJACaJIbHOM K0JICOATEIIbHOM KOHTYpPC

5.1.7

BreyxaeHHBIC MEXaHUUYECKUE KoJieOaHusl. Pesonanc.
Pesonancnass  kpuBas.  BbIHyXIEHHBIE  DJIEKTPOMArHUTHBIE
KoJIcOaHuUs.

5.1.8

[lepemennsblil Tok. CHHyCOUJANbHBIN IEPEMEHHBIN TOK.

5.1.9

MOH_IHOCTB MEPEMEHHOT' O TOKa. AMHJ’II/ITy,Z[HOC

Y JCUCTBYIONIEE 3HAYEHUE CUIIbI TOKA U HATIPSIKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepemadya U TOTpedIieHHUE
JNIEKTPUYECKOW  JHEPruH.  DKOJOTHYECKHUE  PHCKU  TIPH
IIPOU3BOCTBE AIEKTpHYEcKol sHeprun. KynpTypa ncrmons3oBanus
JJIEKTPOIHEPTHHU B ITOBCEAHEBHOMN KH3HU

5.1.11

TexHuyeckue ycTponcTBa: cericMorpad, dMEKTPUYECKH 3BOHOK,
JIMHUY 3JIEKTporepeaad




5.1.12

HpaKTI/I‘ICCKI/IC pa6OTLI. HccnenoBanue 3aBUCHUMOCTH nepuoaa
MaJIbIX KOJIEOaHUI T Py3a HAa HUTHU OT AJIMHBI HUTH U MACChl I'py3a.
I/ICCHG,I[OBaHI/Ie NEPEMECHHOI'O0 TOKAa B LECIH M3 IMOCJICOOBATCIIBEHO
COCOIMHCHHBIX

KOHACHCATOpA, KaTYIIKH U pE3UCTOpa

5.2 MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbBI
521
Mexanuueckue BOJIHBI,  YCJIOBHS pacnpocTpaHeHusl.

[lepuon. CkopocTb  pacHpoCTpaHE€HUS M JUJIMHA  BOJIHBIL.
[lonepeunslie ¥ MPOI0JIbHBIE BOIHBI

522 Wntepdepenus u audpakius MEXaHUIECKUX BOJIH

5.2.3
3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Breicota ToHa. TemOp
3ByKa

5.24
ONEeKTpOMarHUTHbHIE BOJIHBI. Ycnosus U3IIy4EHUs
3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus BekTopos E, B u
" B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525 o
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPaXeHHE, IpPEOMIICHUE,
noJsipuzanus, Judppakuus,
uHTepdepeHiyst. CKOpOCTb ANEKTPOMArHUTHBIX BOJTH

5.2.6 [Ixana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7
[IpyHUMIBI  paguocBs3W M TeleBHJEHUA.  Pannonokanus.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl

5.2.8
TexHuyeckue  yCTpOMCTBA:  MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKa B TEXHUKE M MEIULIMHE, pazaap,
paluoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYU-neus

5.3 OTITHKA

5.3.1 . .
[IpsamonuHeHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cCpene.
JIyd cBera

5.3.2

Otpaxxenue CBETA. 3aKOHBI OTpaKE€HUs CBETA.

[NocTpoenne n300pa>keHMiA B TNIOCKOM 3epKalie




5.3.3

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOIIOTHBIN
NoKa3aTeib NPEeTOMICHHS

5.34 .
[lonmHoe BHyTpeHHee oTpaxeHue. llpenenbHBI Yron MOJHOTO
BHYTPEHHETO OTPaXKEHUS

5.3.5 Hucniepcust cBeta. CrioxHbIN cocTaB Oemnoro ceta. Lpet

5.3.6 CoOwuparomue 1 pacceuBaronie JIMH3bI. ToHKas nuH3a. DoKycHOE
paccTosiHUEe W ONTHUYECKas cujla TOHKOW JuH3bl. [loctpoenue
M300pakeHUI B COOMPAIOIINX U paccerBaromux JuH3ax. opmyna
TOHKOM JWH3EI. Y BeJIMUCHHE, TaBaeMOe JIMH30M

5.3.7 [Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 WNutepdepeniius cBera. KorepeHTHbIe HWCTOYHUKH. Y CIOBUS
HAOII0/IEHUS MAKCUMYMOB 1 MHHUMYMOB B WHTEp(EepEeHIIMOHHOMI
KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9 Hudpakus  cBeta.  JudpakumoHHas  pemieTka. Y CIIOBHE
HaOII0ICHUS TJTABHBIX MaKCHMYMOB npu MaJeHUN
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIHMOHHYIO PEIIETKY

5.3.10 [Honspusanus ceera

5.3.11 Texnuueckue  ycTpoiicTBa:  oukH, Jiyma,  (oToammapar,
MPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAS
onTHKa, AMGpaKIMOHHAS PEIIETKA, OJIIPOU]T

5.3.12 [IpakTueckue pabotbl. M3mepeHue mnokaszarens MPeOMIICHUS.
HccnenoBanue cBoiicTB n300paxeHuit B JuH3aX. Habmromenue
JUCIIEPCUU CBETA

DJIEMEHTHI CITELHIUAJIBHOUM TEOPUN OTHOCUTEJIBHOCTU
6.1

I'paHnubl NPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynarsl
TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOJIYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIBHOCTH DUHIITEHHA




6.2

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BpPEMEHU H
COKpaIIeHUEe JJTNHbI

6.3 DHeprust U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C HJHEpruedl M HMITYJIIbCOM CBOOOJHON YaCTHUIIBI.
DHeprusi MoKosi CBOOOIHON YaCTUIIBI
7 KBAHTOBAS ®U3UKA
.1 SJIEMEHTbI KBAHTOBO# ONITUKU

711 ®dotonbl. opmyna [Inanka cBsi3u SHeprun PoTOHA C €r0 YACTOTOM.
DHeprusi 1 UMIyJIbC POTOHA

712 OTtkpeiTHE B uccnenoBanue Gorodddexra. OnbIThI
A.T". CroneroBa. 3akoHbl poTodpdexra

7.1.3 . .
VYpaHenue OitHmreitHa 11 Gorodddexrta. «KpacHass rpaHHUIIa»
dboTtorpdexra

7.1.4 Hasnenue ceeta. OnbiTe! [1.H. Jlebenena

7.1.5 XuMHYeCcKoe JeHCTBHE CBETA

7.16 TexHuyeckue ycTporcTBa: (pOTOdIIEMEHT, POTONATUNK, COTHEUHAS
Oatapesi, CBETOANO

1.2 CTPOEHUE ATOMA

7.2.1
Mogens aromMa ToMcoHa. OnbITbI Pesepdopna o
WCCJIEIOBAHUIO CTPOEHMs atoMa. [maneTapHast mozens atoma

7.2.2
[octynater bopa. M3nyyenne u mnorjomeHue (GOTOHOB MpU
nepexoJe aromMa ¢ OJHOIO YPOBHSI SHEPrHMM Ha Apyrou. Bumsl
cnekTpoB. CrieKTp ypoBHEH 3HEpruu aToMa BoA0poJa

1.2.3 Bonnoseie cBoiicTBa yactun. Bonnel ne bpoinsa. KopnyckymnsapHo-
BOJIHOBOH nyanu3m. Audpakius
AJIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

CrioHTaHHOE UM BBIHYXJIEHHOE M3JIy4eHHE. Y CTPOMCTBO U MPHUHIIMII
paboThl mazepa



7.2.5

TexHuueckue YCTPOMCTBA: CIIEKTpaJIbHBIN aHau3

(cnekTpockon), j1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6 o
[IpaxTrueckue paboTHlL. HaGuntonenue nuneiyaToro
CIeKTpa

7.3 ATOMHOE A/1PO

7.3.1
MeTo/1b1 HaOMIOAEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL

7.3.2
OtkpeiTHe  pamuoaktuBHOCcTH.  OmbiTel  Pesepdopma  mo
ONPEACIICHUIO COCTaBa PaJUOAKTUBHOTO u3nydeHus. CBoiiCTBa
anbda-, Oera-, raMMa-u3NydeHus. BiusHue paanoakTHBHOCTH Ha
KHBBIC OPraHU3MBbI

7.3.3 OtkpbiTHE TpoTOHa U HelTpoHa. HykioHHas Moxens sapa
I'eiizenbepra — lBanenko. 3apsa sapa. MaccoBoe uucio sapa.
H30TOMBI

7.3.4 Anbda-pacnaa. DJIEKTpOHHBIH W TMO3UTPOHHBIA OeTapacma.
lNamma-n3nyudenue. 3akoH paJuOaKTUBHOTO pacnajaa

7.3.5 DHeprus CBs3U HYKJIOHOB B snpe. SnepHsie cuibl. JledekT maccel
szpa

7.3.6 Snepusie peakuuu. Jlenenne u CUHTE3 SACp

7.3.7 Snepubiii  peakrop. Tepmosnepuslii cunTe3. IlpoOGnembr u
NEPCHEKTUBBl AJEPHOM SHEPreTHUKU. OKOJOTMYECKHE AaCIEKThI
SIIEPHOM YHEPreTUKH

7.3.8 DJIeMEHTapHbIE YaCTHIIBI. OTKpbITHE MMO3UTPOHA.
DyHIaMEHTAIbHbIE B3aUMOICUCTBUSA

7.3.9 TexHuueckue ycTponcTBa: 103UMETp, kamepa BuibcoHa, sijepHbIit
peaxTop, aToMHast 6omMba

7.3.10

[Ipaktuueckue pabotel. ccneqoBanue TpeKOB YaCTHUIL
(o rotoBBIM poTorpadusm)

OJIEMEHTBI ACTPOOU3 UK




8.1

Bun 3Be3gHoro Heba. CosBe3nusi, sSpKUE 3BE3MbI, IUIAHETHI, UX
BUIMMOE JIBHKEHHUE

8.2 ConHeunas cUCTeMa. [TrareTsr 3eMHOU TPYTIIIEL.
[I1aHeThI-TUTAaHTHI U UX CIIYTHUKH, KapJIUKOBBIE TIaHEThl. Maibie
Tena CoMHEYHON CHCTEMBI

8.3 Counniie, dorochepa u atMocdepa. Conneunas
AKTUBHOCTD

8.4 Hcrounuk sneprun CoJiHIIA U 3BE3]T

8.5 3Be37pl, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb,
paauyc,  TeMmmeparypa, HMX  B3aUMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIN KJ1aCC — CBETUMOCTB.
3Be31pl TIABHOM MOCIEA0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb) JIJIS 3B€3/1 [VIaBHOM MOCJIe10BaTEIIbHOCTH

8.6 BuyTtpennee ctpoeHue 3Be3l. CoBpeMeHHbIE MpeCTaBICHUS
0 MPOUCXOXKAEHUH U dBotoMK CONHIIA U 3BE3/. DTallbl )KU3HU
3BE3]

8.7 Mneunsiii [lyte — nama [amaktuka. CrnupanbHasi CTpPYKTypa
lanaktuku, pacnpeneneHue 3Be3l, raza u nouid. [lonoxkenue u
newkenne Comuna B [amaktuke. Ilnockas u  cdepudeckas
MOJCUCTEMBI ['anakTuKu

8.8 Tunel ramaktuk. Paguoranaktuku u KBasapbl. UepHbIE IbIpbI B
SIApax rajJjakTHK

8.9 Bcenennas. Pacmupenne Beenennoit. 3akon Xa606sa. Paz6oeranne
rajgakTuk. Bospact u paguyc BceneHnoil, teopus bombiioro
B3pbIBa. Mojienb «ropsiaei
Bceenennoi». PenukroBoe usnydeHue

8.10 MacurrabHas CTPYKTypa Bcenennot. MeTaranakTuka.

Hepemennsie npobieMbl acCTpOHOMUU




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l R —— Beero KOﬁHTpOJILHBIe HpﬁaKaneCKne 06pa3oBATEIbHbIE
padoThI padoThI pecypesI
Paznen 1. PUBUKA U METO/IbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 brbmrorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no paszueny 2
Pa3znen 2. MEXAHUKA
bub6mmoreka [JOK
2.1 Kunemarika ° ! https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.2 Jluamika ! . https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHbBI COXPAaHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pazpnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJNMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubmmoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bub6nunorexa LIOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 ! https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmmorexa LIOK
' ®daz3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 24
Pa3nea 4. DJIEKTPOANHAMUKA
4.1 | DIIEKTPOCTATHKA 10 1 1 bu6mmoteka [IOK



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

[TocTostHHBIN dEKTpUYECKUNA TOK. ToKM

bubnunorexa LIOK

4.2 B Pa3lIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PezepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
. HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne i/ Y —— Beero KoﬁnTpoanHe H%aRanecmle 06pazoBaTEIBHBIE
padoThI padoTbI pecypeI
Pazpnea 1. JIEKTPOANHAMUKA
11 MaruauTHo€ 1oJie. DJIeKTpOMarHuTHas 11 1 3 bubmuotexa [JOK
' HHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKHe U 3JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJieOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckne U 3J1€KTPOMarHUTHBIE 5 1 bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 24
Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bu6mmoreka LIOK
4.1 DJIEeMEHTHI KBAHTOBON ONITHKH 6 1 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOC 521pO > . 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

Hroro no pazaeny

15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPUIUKU 7 1336?7/0%? HOK/7 £41c97
psS://m.edso0.ru cy/C

Hroro no pazneny 7
Pa3gen 6. OGOBIIAIOLIEE IOBTOPEHUE

6.1 Obobmaromee nosroperne 4 Eﬁgﬁﬁiﬁiﬂﬁ/?mmg?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Komursecrno acos DJIeKTPOHHBbIE HH(pPOBHIE
Ne Tema ypoka Kontpous, IpakTHYecKHe Hata o0pa3oBaTe/IbHbIE
n/n Bcero HbIE M3ydeHHust
paGoTHI padoThI PeCypcChI
g —mpaowpoe | Bumorera 10K
https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Poxw u mecTo pusuku B
oo opesecn | BuGorera 10K
N ’ https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON AESITETbHOCTU
JIOJEN
MexaHuueckoe IBUKEHUE.
OTHOCHUTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [IOK
neuxenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
PaBHOMEpHOE IIPAMOJIMHENTHOE 1 bubmumorexa [IOK
JBIDKCHUE https://m.edso0.ru/ff0c3620
PaBHOyCKOpEeHHOE 1 bub6nuorexa LIOK
PSIMOJIMHEHHOE JIBIKCHUE https://m.edsoo.ru/ff0c372e
CBobOoaHoe majzeHue. Y CKOpeHue 1 bubnunoreka [IOK
cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe JBIDKEHHE. . Bubmorexa [IOK
JBIDKEHHE MATEPHAIILHOM TOUKH https://m.edsoo.ru/ff0c3ada
10 OKPY’KHOCTHU
[IpuHIUIT OTHOCHTEIBHOCTH
lNanunes. MHepuuanpHbie 1 bu6nuorexa LIOK

cucTeMsl orcuera. IlepBelii 3aK0H
HeroTona

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHuun

9 CyHepno3uLu cuil. Bropoil 3aKoH bubnmoreka [JOK
HeroToHa 1151 MaTepuaibHOR https://m.edsoo.ru/ffOc3be8
TOYKHU
Tpetuii 3akoH HprotoHa niis
MaTepHalbHbIX TOYEK. 3aKOH
10 Bje;gpr:)ro T;IrooTeeI-H/IjaCEJIa bubmmorexa [TOK
https://m.edsoo.ru/ffOc3be8
TsokecTH. [lepBas kocMuueckas
CKOPOCTH
11 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent
12 Tpenusi. Cujia CONPOTUBIICHUS TIPU bubmuorexa [IOK
IBUKCHUU TEJIA B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHoe U BpaliareibHOe
13| o, Mower cumes. Tiemes oo Bumtorexa LIOK
) S ' https://m.edsoo.ru/ff0c41a6
VYcaoBust paBHOBECHS TBEPIOTO
Tena
14 KontponbHas padora bubmuorexa [IOK
"Kunemaruka. J[unamuka" 24.10.2025 | https://m.edsoo.ru/ff0c3d00
NmMnynbc MaTepruanbHOW TOUYKH,
| S o B LOK
’ https://m.edsoo.ru/ff0c43d6
COXPAHECHUS UMITYJIbCA.
PeakTrBHOE NBHOKCHUE
PaboTa 1 MOIIIHOCTD CHUJIBL.
16 ﬁ:fetg;;;:}?s;” ?;fli;m"{feopeMa 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MCHCHUN KUHETHYCCKOMN
SHEPTUU
17 [loTeHuuanbHasi SHEPIUsl. bubnnoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c4502

[loTeHnuanbHast SHEPTHsl yIPYro
ne(pOpMHUPOBAHHON NPY>KUHBI.
[loTennuanbHas SHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHBIC B
HEIOTCHIUAJIbHEIC CHIIBL. CB3b
paboTHI HEMTOTEHITUATBHBIX CHUII C
H3MCHCHHEM MEXaHHUICCKOM
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXPAHEHU MEXAHUYECKOMN
SHEpPruu

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

19

JlaboparopHas paboTa
«HMccnenoBanue cBsA3U pabOTHI
CHUJIBI C UBMCHCHUEM
MeXaHMYECKOI SHEPruH Telia Ha
MIPUMEPE PACTIKCHUS PE3HHOBOTO
KIyTay

11.11.2025

20

KonTponbhas pabora no teme
«3aKOHBI COXpaHEHUs B
MEXaHUKE»

14.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE IBUKEHUE.

Huddy3us

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapaxTtep IBHKECHUS U
B3aUMOJEHCTBHSA YaCTHI]
BeliecTsa. Mojenu cTpoeHus
ra3oB, )XHUJKOCTEH W TBEPABIX TEI

23

Macca monekyn. Konudectso
BemiectBa. [loctositHHast ABorajapo

24

TemoBoe paBHOBECHE.
Temmepatypa u €€ u3mMepeHue.
IlIkama remneparyp Llenbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Nneanpueiii raz B MKT. OcHOBHOE

bu6nmmoreka [IOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMIepaTypa Kak
M HEl KHHETHUYECKON
26 SPTSSF;II)/IGEBs)KeHH; MOJ:::K;JI. Brbmaorexa LIOK
https://m.edsoo.ru/ff0c511e
YpaBHenue Menaeneena-
Knaneiipona
3akoH JlanbroHa. ["'a3oBbIe
27 3aKkoHbl. M3omporieccol B
UJICATBHOM Ta3€ U UX
rpaduueckoe npeacTaBIeHUue
JlaboparopHas paboTa
28 «HccnenoBanue 3aBUCUMOCTH
MEXKy IapaMeTpaMu COCTOSTHUS 19.12.2025
pa3peKEHHOT0 Ta3ay
29 Konrtponsnas padora "OCHOBBI bub6mmorexa [IOK
MKT" 23.12.2025 | https://m.edsoo.ru/ff0c570e
Buyrtpennssa sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 CIIOCOOBI €€ H3MEHEHUS. bubnmoreka [JOK
KonnyecTBo TemioTsl 1 pabora. https://m.edsoo.ru/ff0c5952
Buyrtpenussa sHeprus
OJIHOATOMHOTO HJICaJTbHOIO Ta3a
31 Buns! Teruionepenaun Bubmiorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY enbHas TEIIIOEMKOCTh
32 BelecTBa. KoImuecTBO TEMIOTEI bu6nmmoreka [IOK
npu Teruionepeaayde. AnuadaTHbIH https://m.edsoo.ru/ff0c5c36
poLecc
33 IlepBblil 3aKOH TEPMOAVMHAMUKY U bub6mmorexa [IOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTumocTs mporeccoB B bub6mmorexa [IOK

npupone. Bropoii 3akoH

https://m.edso0.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TECPMOAWMHAMUKN

[Tpunuun gevicrBus u KI1/

bubmuorexa [IOK

35 TETUIOBOM MAIlIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ]
37 DKOJIOTHYECKUE TTPOOIIEMBI
TEIJIOOHEPTETUKU
38 Sﬁ%i?ﬁ;fﬁgp (i())lf:sm(a OcHOBBI bubmorexa LIOK
) https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI
39 f&iﬁ?ﬁlgﬁ ?1());31/11:((; Tg\gzom:l bubmorea [IOK
YIAp ’ 03.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
0 | xomenn onaposo BuGmiorera LIOK
a . p https://m.edsoo.ru/ff0c63b6
KUAIIEHUE
i AOCOIIIOTHAsS ¥ OTHOCUTEIbHAS Butmorexa [OK
BIUKHOCTE ngﬂyxa' https://m.edsoo.ru/ff0c64d8
Haceiensslii map
Teépnoe teno. Kpucrannmyeckue
p | Ao s Ao B LOK
P ) . https://m.edsoo.ru/ff0c65f0
Kpuctaibsl. CoBpeMEHHbIE
MaTepHuabl
3 | Vaensnan romma masnestn BuGmorera LIOK
A ) https://m.edsoo.ru/ff0c6708
Cybmumarus
bu6nmoreka [IOK
a4 YpasHerue Temuiosoro bananca https://m.edsoo.ru/ff0c6820
45 gﬁZETpE?{ZIéE;{H‘; ZJ;. si1. JBa Buza bubmorexa LIOK
P DAL A https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKHUX 3apsI0B
46 [TpoBOTHHUKY, TUATIEKTPUKH H bu6nuoreka [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYIPOBOTHUKU. 3aKOH
COXpaHEHHUS IECKTPUUECKOTO
3apsana

https://m.edsoo.ru/ff0c6bcc

47

BsaumopeiicTBue 3aps10B. 3aKOH
Kynona. Touyeunslit
BJIEKTPUYECKHM 3aps]l

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsx€HHOCTB 3JIEKTpUYECKOro
nosist. [Ipunnun cynepno3unuu
BJIEKTPUYECKUX TojeH. JInnnun
HANPsHKEHHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cuni 35eKTpocTaTHIeCKOTo
noid. [Horenmman. PasHocTts
HOTEHIMATIOB

bubmuorexa [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBOAHMKY U TUAIIEKTPUKHU B
JIEKTPOCTATUYECKOM TI0JIE.
JusnexTpudeckas IPOHUIIAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnektpoéMkocTh. KoHnieHncaTop.
OHeprus 3apsyKEHHOTO
KOHJIeHcaTopa

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7126

52

JIaGopatopHas paboTa
"N3mepenue 3IeKTpOEMKOCTH
KOHJIeHcaTopa"

27.03.2026

53

[IpuHIMn gercTBUS U
MPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O amIapara,
CTPYHMHOT'O IIPUHTEPA.
DreKkTpocTaTHYEeCKas 3aIluTa.
3azemiieHHe IIEKTPONPUOOPOB

54

Kontposnbnas pabota
"DnexrpocraTuka"

03.04.2026

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBaHus. [locToaHHBIM
tok. Cuna Toka. HanpsiokeHue.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Conpotusnenue. 3akoH Oma aJist
ydacTka Ienu

56

IlocnenmoBarenpHOE,
rapasuiesibHOE, CMEIIAaHHOE
COEJIMHEHUE MMPOBOJHUKOB.
JlabopaTtopHas padota «3yueHue
CMEIIAHHOTO COETUHEHHUS
PE3UCTOPOBY»

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MomHOCTH
3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jy1st OJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3aMbIKaHHE.
JlaGopaTopHas pabota
«M3mepenune DJIC uctounuka
TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAs IPOBOAUMOCTb
TBEP/BIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

60

DNEeKTpUUECKUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHMKH, X
COOCTBEHHAs U IIpUMECHasI
npoBoaumMocTs. CBoiicTBa p—N-
nepexona. IlomynpoBogHuKoBsIe
prOOpbI

bubmuorexa [IOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKUIN TOK B pacTBOpax
U pacIjiaBax 3JeKTPOJIUTOB.
DIIEKTPOIUTHYECKAs

bubmuorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

JTUCCOITMAITNA. DIICKTPOIIU3

DJIEKTPUYECKUI TOK B raszax.

63 CaMOCTOSITeNIbHBIN U 1 bu6nmmoreka [IOK
HECaMOCTOSITSIILHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJexTpudecKre mpudopsl U

64 YCTPOMCTBA U X MPAKTUYECKOE 1 bubmuorexa [IOK
npuMmeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmuii ypok 1 bubnmoreka [JOK
«DIIEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be

B | dosmommanexrpmscons ) BaSmsorexs LIOK

22.05.2026 | https://m.edsoo.ru/ffOc8a8a

TOK. TOKH B pa3IMUHBIX cpeaax»

67 O600marommii ypok mo temam 10 1 bu6nmmoreka [IOK
KJjacca https://m.edsoo.ru/ff0c8f6c

68 O060011eHre U TTOBTOPEHHE T10 1 bubmuorexa [IOK
temam 10 kmacca https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56

11 KIIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE IH(]POBHIE

e Tema ypoka Konrpoabubie | IIpakTuueckue Aara oOpa3oBaTe/IbHbIe
n/n Bceero p P u3yueHust
padoThI padoThI pecypcbl
[locTositHHBIE MATHUTHI U UX

1 B3aUMOJIECTBHE. MarHuTHoE 1ose. 1 bubnmoreka [IOK
BekTop MarHuTHO#M HHAYKIIHH. https://m.edsoo0.ru/ff0c9778
JIvHMM MarHUTHOW MHIYKIUU
MaruauTtHoe 1ose NpoBOAHHUKA C

2 TokoM. OmbIT Dpcrena. 1 bub6mmorexa [IOK
BsanmMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 amimoronom e 1 ) Butimorexa LIOK
TOKOMY 09.09.2025 | https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaboparopHas paboTa 1 1 bubnmoreka [IOK
«HcenenoBanue IeiCTBUS 12.09.2025 @ https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYILYIOCS 3apSIKEHHYIO 1 bu6nmoreka [IOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DneKTpOMarHuTHAST HHIYKITHS.

[ToTok BekTOpa MarHUTHOM

6 uaaykuud. 3J1C uaaykiun. 3akoH 1
ANEKTPOMArHUTHON UHIYKIHH
Qdapanes

7 JlaGopaTopHas pabota 1 1 bubnnoreka [IOK
«MccrenoBanue sIBICHUS 23.09.2025 | https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

BJICKTpOMaFHI/ITHOfl HUHAYKIOIUH

NunykTuBHOCTD. SIBIICHHE
camounaykiuu. JJ1C
CaMOMHIYKIIMU. DHEPIHUs
MAarHUTHOTO TOJISI KaTYLIKH €
TOKOM. DJIEKTPOMArHUTHOE MOJIe

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MNPUMCHCHUC: IIOCTOSHHBIC
MarHHThl, 3JIEKTPOMAarHUTHI,
AJEKTPOABUIaTENb, YCKOPUTENIN
3JIEeMEHTapHBIX YaCTHII,
WHAYKLIUOHHASA [1€Yb

10

O6o0maromuii ypok «MarauTHoe
noJie. DJIeKTPOMAarHUTHas

WHTYKITAS

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

11

KonTponbHas padbora 1o teme
«MarautHoe mnoiie.
DneKTpOMarHuTHASsE HHAYKITHSD)

14.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOJHBIE MEXaHHYECKHE
Kosebanus. ['apMoHHUuecKue
KoseOaHus. YpaBHEHUE
rapMOHHYECKUX KOJIeOaHUH.
[peBpaieHue sHEprun

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

13

JlaboparopHast paboTa
«HMccnemoBanue 3aBUCHMOCTH
Meprojia MallbIX KoeOaHuil rpysa
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

21.10.2025

14

KonebaTenpHbIi KOHTYD.
CB00OOIHBIE JIEKTPOMArHUTHBIE
KOJIeOaHUs B MJICATBHOM
Koyie0aTeTbHOM KOHTYpE. AHAIOTHUS
MEXKAY MEXaHUUECKIUMU H

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAariuTHBIMHA KOJIEOAHUSIMH

15

®opmyna TomcoHna. 3akoH
COXpaHEHHS YHEPTHUHU B HJICATHHOM
Kosie0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoseOaHusx. BeIHyKIeHHBIC
MeXaHHYeCKUe KoJeOaHus.
Pe3onanc. BeinyxacHHbIE
AJICKTPOMATrHUTHBIE KOJICOaHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

IlepeMeHHBIN TOK.
CunyconaaIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOT'O TOKA.
AMIUTUTYTHOE U JIEUCTBYIOIICE
3HAQUYEHHE CHJIBI TOKA M HAPSIKSHUS

bubmuorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaayda u norpediaeHue
ANEKTPUYECKOMN SHEPTrUn

19

YCTpOUCTBO U IIPAKTUYECKOE
IIPUMEHEHHE IEKTPUUYECKOIO
3BOHKA, F€HEPATOPa NEPEMEHHOTO
TOKa, JTMHUH 3JIeKTporepeiad

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

20

DKOJOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JEKTPOIHEPTHH.
Kynbtypa ncnonb3oBanus
JIEKTPOIHEPTUU B MIOBCEIHEBHOM
KHU3HH

21

MexaHu4eckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacupocTpaHEeHUs U
JuiMHa BOJIHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpoCTb 3ByKa. I poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bubmuorexa [IOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

BHCKTpOMaFHI/ITHBIe BOJIHBI, UX

bu6nuoreka [IOK

23 CBOHCTBA i CkopocTs. [kana https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHMITBI paTUOCBSI3U U
24 TeneBuieHus. PazButue cpeacTs
cBsi3u. Pagmonokanus
o5 Kontponbnas padota «Konebanus bubmuotexa [JOK
Y BOJIHBI» 09.12.2025 | https://m.edsoo.ru/ffOcc6f8
[IpssmonuHEHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLE. bubnmoreka [JOK
Toueunslii HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
21 ompanenin overa, Hoempoene BuGmiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
1300paKeHUil B IJIOCKOM 3epKaJjie
IIpenomnenue ceera. [lonnoe
28 BHYTPEHHEE OTPAKECHUE. bubmuorexa [JOK
[penenbHBIA Yol MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKECHHUS
29 JIaGopatopHas pabota «3mepenue bubnuorexa LIOK
oKa3aTesIs MPETIOMIICHHS CTEKIIa 23.12.2025 | https://m.edsoo.ru/ffOcd67a
o | s Toomooms otpmen B 10K
' ' https://m.edsoo.ru/ffOcddle
YBeNUueHUE JINH3bI
JlaGopaTopHas pabota
31 «I/IccneILOBaIEI/Ie CBOICTB 29 12 2025
M300paKEHUH B JIMH3AX)
Hucnepcus cBera. CloXHbIN COCTaB
30 oenoro ceeta. LIert. JlabopaTopras
pabora «Habmonenue aucrnepcun 10.01.2026
CBETay
33 HNurtepdepennus creta. Judpaxius bubmuorexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cBeta. [{udpakiuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

bubmuorexa [IOK

34 [Monstpuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOpPHI U
35 YCTPOWCTBA U YCIIOBHS MX
0€3011aCHOT0 PUMEHEHUS
I'panuIBl MPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHUKU. bubmuorexa [IOK
[TocTynatsl crienuaabHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 ooggsggghig;ico)gz 3amemieHue Eubmorexa LIOK
i https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAILEHUE JJTUHBI
OHeprus U UMIYJbC
38 pPENATUBUCTCKOM YacTulibl. CBs3b bubnuotexa [JOK
MacChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHEprus MoKos
3| Ocnonsteneusamsnon reopi Bubmiorera LIOK
03.02.2026 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH
40 ®otonsl. Popmyina [lnanka. bubnuotexa [JOK
DHeprus 1 UMIyJabc (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHUE Bu6muotexa LIOK
4l (porospdexta. Onprrer A. T https://m.edsoo.ru/ffOcffca
CroneroBa
aKoHBI (HOT KTa. YpaBHEHU
42 ?C;ﬁlfmTegl({)aZz(g(b(;omaggemae. ) brbamorexa [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
JaBnenune cBeta. OnwrTe [1. H.
43 JlebeneBa. XUMHYECKOE NENCTBHUE bu6nuorexa [IOK

cBeTa. TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE.

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

Permrenue 3agad mo reme
<<9JI€M€HTBI KBaHTOBOﬁ OIITUKHN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

45

Kontposnbhas padoTa "DieMeHTHI
KBAaHTOBOM ONTUKH"

03.03.2026

46

Monens atoMa Tomcona. OTBITE
Pesepdopna o paccestauro o-
yactull. [nanerapnas Moaenb
atoma

bubmuorexa [IOK
https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa. U3nyuenne u
MoTJIoIIeHUe (POTOHOB MPH
IIEPEX0Ie aTOMa C OJHOT'O YPOBHS
SHEPIuM Ha Ipyrou. Buasl
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

BonHoBEIe CBOMCTBA YaCTHII.
Bousnbl ne bporins.
KopnyckyiisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3J1y4YECHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

49

OTKpBITHE PaJIMOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OTPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUA

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

50

CgoiictBa anbda-, 6eTa-, raMma-
u3J1y4eHus. BnusHue
PaAvOaKTUBHOCTH HA KUBBIC
OpTraHHU3MBI

o1

OTKpbITHE POTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacnan. ["'amma-u3nyueHue

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

52

DHeprus CBI3U HYKJIOHOB B sIpE.
SnepHbie peakuuu. S nepHbii
peaktop. [IpobyieMbl, IEPCIEKTUBHI,

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



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

9KOJIOTMYECKHUE aCIIEKTHI SIEPHON
SHEPIreTHKU

53

DJIeMEHTapHbIC YACTHUIIBI.
OTkppITHE TO3UTPOHA. METO b
HaOJIIOJICHUS U PETUCTPAIlUN
3JIeMEHTapHbIX YacTull. Kpyribii
crosl «OyHnaMeHTaIbHbIE
B3auMoO/ieiicTBuA. EnuHCcTBO
(bU3UYECKON KapTUHBI MUPaY

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

54

Kontponbnas padota "Ctpoenue
atoMa. ATOMHOE s1po"

03.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0Oafa

55

Bun 38é3nnoro ne6a. Co3sesmus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BuauMoe asukenue. ConHeunas
cucTrema

56

Comnnane. CoHeuHast aKTUBHOCTb.
Hctounuk sneprun CosiHia v 3BE3]1

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI IIIaBHOM
MOCJIe1I0BaTeNIbHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoBpeMeHHbIE
MIPEACTABICHUS O MMPOUCXOKICHUU
u 3Bosounu ConHia U 3BE3711

58

Mneunsiit [Iyre — Hama
lNanakrtuka. [Tonoxenue n
nemkenne Connna B ['anakTuke.
lNanaktuku. Y€pHbIe ABIPHI B AlIpax
rajakTUK

59

Bcenennas. PasOeranue rajakTuHK.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydeHue.
MeTtaranakTruka

60

Hepeuennsie mpoOiembl



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0afa

ACTPOHOMUH

61

Kontpoinbnas padota «251eMEeHTbI
aCTPOHOMHUU U aCTPOPHUIUKU»

05.05.2026

62

O6o6maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHH B YKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOU KapTHUHE
MHpa

64

O600matromuii ypok. Pois
(bu3nvecKoit Teopuu B
(dbopMHpOBaHNY MTPECTABICHUH O
¢bu3nvecKoi KapTUHE MUPA

65

O6o06maromuii ypok. Mecto
($u3n4IeCcKOi KapTUHBI MUPA B
00I1IeM psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTABICHUI O TIPUPOJIC

66

MaruurtHoe 1osJe.
DJIEKTpOMAarHuTHasi MHIYKIIHS

67

Onrrka. OCHOBBI ClIEAAILHON
TEOPHH OTHOCUTEIHHOCTH

68

KBanToBas (huzuka. J1eMeHTbI
ACTPOHOMHH U aCTPOPHU3UKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. ®wusuka. 10 kmacc. YueOnuk (0azoBbiid, yrayonennsiii) [lypeimesa H.C., BaxeeBckas
H.E., UcaeB H.A.; nox pexn. [lypsimesoit H.C.(B Hannumm)

2. ®usmka. "Knaccuueckmii kypce". Mskumes [, u  gp. (10-11) (ba3ossiid
/YryOneHHbIH )(3aKa3bIBaeM)

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. ®wmsuka. 10 xnacc. CamocTosATeIbHBIC U KOHTPOJIbHBIC PaboThl - Eprotkun E.C.
2. CoopHuk 3amad no ¢usuke. 10-11 xnace. Knaccuueckuii kype. Yue6Hoe mocobue -
[TappentheBa H.A.; U3natensctBo: Ilpocsemenue; rog uznanus: 2021.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH

HUHTEPHET

1. Enunas xoiuleKius UU(PPOBBIX 00pa3oBaTeNbHBIX pecypcoB: http://school-
collection.edu.ru/

2. DiexTpoHHbIe OMOIMOTEKH MaTepuaioB 1o ¢usuke: https://teach-shzz.jimdofree.com



http://school-collection.edu.ru/
http://school-collection.edu.ru/

