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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHS HA YPOBHE CPEAHETO OOIIero
o0Opa3oBaHHus pa3padOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJIbTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesIbHOM NporpaMmsl, npeacTtaBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yu€rom (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH TpernoaaBanus yueOHoro npeameta «dusmkay B 00pa3oBaTeIbHbIX
opranmsanusax  Poccmiickon =~ ®Pepepanuu, — peanu3yrOUMX — OCHOBHBIC
00pa3oBaTeabHbIE NPOrPaMMBbI.

ConeprkaHue MporpaMMbl MO (U3HKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYyYHOM KapTHHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyyeHnn wux ¢Qusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (u3umke  COOTBETCTBYET
tpeboBanmsiM ®PI'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, IMPEAMETHBIM U
METanpeAMETHBIM pe3ybTaTaM 00y4YeHHs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTD
peanu3aluyd MEXIPEIMETHbIX CBA3€d (UMK C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeaMeTaMH. B Hell omnpenenstoTcs OCHOBHBIE LENH H3YyYEHHS
¢u3MKKN HA ypOBHE CpeAHEro o0Iero o0pa3oBaHus, IUIAHUPYEMbIE PE3yIbTaThl
OCBOEHHUSI Kypca (M3HMKH: JHYHOCTHBIE, METalpeAMETHbIe, MpeAMeTHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE pE3yNbTaThl OCBOEHUS Kypca (u3uku Ha 06a30BOM

YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue ydueOHOro npeamMera «Pu3nka» 1o rogam oOydeHHs.

dusmka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPUPOJIbI, BBHICTYTAs B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIal B
cucteMy 3HaHUH 00 okpyxatouiem wupe. [IkonbHbI Kypc (uU3NKH —
CUCTEMOOOpPA3yOMi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX IPEIMETOB,
IIOCKOJIBKY (DU3MYECKHE 3aKOHBI JIEKaT B OCHOBE NPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMHUEH, Ouosorueu, gusznueckoi reorpadueid U acTPOHOMHEH.
Hcnonp30BaHne M aKkTUBHOE NpPHUMEHEHHE (PU3MUECKHX 3HAHHUM oOmpeaenseT
XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B c(epe HSHEPreTHkH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, NOJy4EHHs] HOBBIX MAaTEPHUATIOB C 33JaHHBIMU
cBOicTBaMH ® JApyrux. W3yueHune (QU3MKKM BHOCUT OCHOBHOM BKJIAJ B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHbI MHUpa OOyYaromuxcs, B
(¢opMupoBaHHEe yMEHHMH TNPUMEHSATh HAYYHBIH METOJ TIO3HAHUS TMpH
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEIOBaHUIA.

B ocHOBy kypca ¢u3uKy 11 ypOBHS CpeaHEro o01mero oOpa3oBaHUs
NOJIOKEH PsII HJIEH, KOTOpbIE MOXXHO paccMaTpuBaTh KaK IPUHLUIIBI €ro
HOCTPOEHHUS.

Hoes yenocmunocmu. B cOOTBETCTBUU C HEMl KypC SIBJIAETCS JIOTHYECKH
3aBepUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX Pa3leNioB (DU3HMKHU, BKIIOYAET
KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKH
00beIMHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBisercs
(dbopMupoBaHUE MPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE€ peanuzanus NpeaIosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala PU3NIECKON HAYKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMAMH.



Hoess npuxnaonou nanpasnennocmu. Kypc ¢usukum mnpeanonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKMX M TEXHOJOTHYECKHX
IIPUJIOKEHUM U3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs: NOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
COJIep)KaHusl, MOCBSIIEHHBIX HKOJOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHI, a Takke 00CYXICHHUS
npobjieM  palMOHANbHOTO  MPHUPOAOINONB30BaHUS U IKOJIOTHUECKOH
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABISIOTCS pu3nUecKue Teopuu (PopMUpPOBaHUE TIPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUINIECKON TEOpHUH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
U TPHUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJAE, TpaHUILIAX
OPUMEHUMOCTH TEOpHUH, UIsi OMHCAHMS E€CTECTBEHHO-HAYYHBIX SIBICHUU WU
MPOLIECCOB).

CucTeMHO-ACSITENbHOCTHBI TOAX0A B Kypce (HU3MKH peannsyeTcs
MPEXJIE BCEr0 3a CYET OPraHU3aluu SKCIIEPUMEHTAIBHON JEATEIbHOCTH
oOyuaronuxcs. st 6a30Boro ypoBHs Kypca (PUM3HKH — 3TO HCIIOJIb30BaHUE
CUCTEMbI (DPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpATOPHBIX
paboT, KOTOpble B TporpamMme Mo ¢u3uke OOBEeTUHEHBI B OOMIMH CIHCOK
YUYEHHUYECKHX MPaKTUYECKUX paldoT. BrlneneHue B yKa3aHHOM IIE€pEYHE
1a00paTOPHBIX paboOT, MPOBOJUMBIX JIJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
y4YacTHHKaMu 0Opa30BaTeIbHOTO IpoLecca MUCXOAd U3  OCOOEHHOCTEH
IUTAHUPOBAHMUSA U OCHalleHus kabunHera ¢usuku. Ilpu 3TomM obecreunBaeTcs
OBJIaJIcHHE OOYYaIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEPEHHUS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DM3MUECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENSETCS PEHICHUIO PacUETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3ToM 1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 33Ja4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHATh H3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U UHTErpUpys
3HaHUS M3 pasHbIX pasnenoB. [l KadyecTBEHHBIX 3aJad IPHOPUTETOM
ABIIAIOTCS 33JaHUA HAa OOBSICHEHHWE MPOTEKaHHWA (PUIUUYECKUX SBICHUH U
IIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOYromre BbIOOpa (hu3udeckoil Moaenu
JUISI CUTYallll TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu DPI'OC COO x marepuasbHO-
TEXHUYECKOMY OOECIEUeHHI0 yueOHOro mporecca 0a3oBblii ypOBEHb Kypca
¢u3MK Ha YpPOBHE CpEAHEro OOIero oOpa3oBaHUS JOHKEH M3y4yaThCsl B
YCIOBUSX MPEIMETHOr0 KaOMHeTa (PU3MKH WIH B YCIOBUAX WHTETPUPOBAHHOTO
KaOMHeTa MpPeIMETOB €CTECTBEHHO-HAyyHOro Lukia. B kabunere ¢usuku
JOJHKHO OBITh HEOOXoAMMOe JabopaTopHOe 00O0pYJOBAHME MAJISl BBITIOJHEHUS
yKa3aHHBIX B MporpamMme Mo (PU3MKE yUYEHHYECKHX MPaKTUYECKUX padboT u
J€MOHCTPALIMOHHOE 000pyAOBaHNE.

JleMoHCTpanoHHOE 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe Mo (pU3MKE KIIOUEBBIX JAEMOHCTpPAlUN IS
UCCIIEIOBAHMSI HM3yYaeMBIX SIBICHHHM M TPOIECCOB, OSMIUPHUUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpyAOBaHHWE IJIsi YUYCHUYECKHX MPAKTUYECKUX PadOT
dbopMupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydarommxca. TemMaTH4ecKue KOMIUIEKTBI
1a60paTOpHOTO 0OOPYIOBAHUS JOJDKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCTIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUid.
OCHOBHBIMU 1IENIAMU U3Y4Y€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

dbopMHupoBaHUE WHTEpECa M CTPEMJICHHsI OOYyYaronuxcsi K HAyIHOMY
W3YYCHUIO MPUPOJBI, PA3BUTHE MX HHTEIUICKTyIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHHM O HAYYHOM METOJC TIO3HAHHUS W
dbopMHpOBaHUE WCCIAEAOBATEIHCKOTO OTHOMICHUS K OKPY KArOIUM
SIBIICHUSM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara WU3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAIHHBIX 3aKOHOB (DH3UKH;
dbopMmupoBaHUe YMEHUH OOBACHATH SIBICHUS C MCHOJb30BAaHUEM
(bu3HYeCcKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHre TIPEACTABICHUN O PO (DU3UKH NJIsT Pa3BUTHSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX LeJeil o0ecneuynBaeTcs peleHueM CIeAYOIuX 3a1a4 B
npolecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMs:

IpUOOPETeHNE  CHCTEMBbl  3HaHUKM 00  o0mux  (u3Hyeckux
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUsAX, BKIOYAsd  MEXAHHUKY,
MOJICKYJIIPHYIO (U3HKY, JJICKTPOAMHAMUKY, KBAaHTOBYIO (GHU3HKY U
AIIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHWEe YMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUSA IS
OOBbsicHeHUS (PU3NYECKUX SBICHUHW B TPUPOAEC € JJIST TPHHITHS
MPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PAa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
bu3nYecKoil MOJEbI0, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEILHOE
co3aanue PU3NIECKON MOJIEIH, aICKBATHON yCIIOBUSAM 3a/1a4U;
NOHUMaHue (PU3NYECKUX OCHOB W MPHHIIUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKHMX IMPOLECCOB, HUX BIHSHHAS Ha
OKPYXaIOILYI0 CpeNy;

OBJIQJICHHE METOJIAMU CAMOCTOSITEIIbHOTO INIAHUPOBAHUS U MPOBEACHUS
(bu3HYeCKNX SKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETAiy HH(POpMaIny,
ONPEAETEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3YyJIbTATA;

CO3/1aHHE YCJIOBHUM TS pa3BUTUA YMEHUU IIPOEKTHO-
MCCIIE0BATENBCKOM, TBOPYECKOU ESTENBHOCTH.

Ha wusyuenue ¢umsuku (6a30BBI ypOBEHB) Ha YPOBHE CpPETHEr0 OOIIEro
obpazoBanus orBoauTtcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme mo (U3MKE TMEpPeUYeHb Ja0OPATOPHBIX H
MPAKTUIECKUX PaOOT SBISETCS PEKOMEH/IOBAHHBIM, YYHTENb JEJaeT BBIOOD
POBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIAMBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCA.



COJEP XAHME OBYYEHUA
10 KITIACC

Pa3znen 1. ®u3nka u MeToAbl HAYYHOI'O NO3HAHUA

®dusnka — Hayka o npupone. HaydHnble METObI O3HAHUS OKPYIKAKOLIETO
mupa. Ponp skcnmepumeHTa W TEOpUM B IPOLECCE MO3HAHUS HPUPOIBI.
DKCIIEpUMEHT B (PHU3HUKE.

MonenupoBanue GU3NYECKUX SIBICHUN U mporeccoB. Hay4Hble THIIOTE3HI.
dusznueckre 3aKOHBI M TEOPUU. ['paHUIIBI TPUMEHUMOCTH (UBHUECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponp 1 mecTo dusuku B popMUpPOBaHUN COBPEMEHHON HAYYHOW KApPTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBele U 1U(POBBIE H3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHrne. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienune, CKOpoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MATepUAIbHOM TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJHUHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBMKEHHE. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSA, IyTH U NepeMELICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOomHOE azieHne. Y CKopeHrne CBOOOTHOTO TafeHUS.

KpuBonunennoe paBrkeHue. J[BkeHme MarepualbHOW TOYKH 10
OKPY’KHOCTH C TIOCTOSHHOM IO MOJIYJI CKOPOCTBbIO. YTJIOBasi CKOPOCTb,
JUHEeHas ckopocTh. Ilepuon m yvactora oOparmieHus. lleHTpocTpemMuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTPONCTBA U MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TTepeIayun.

Llemoncmpayuu

Monenn CUCTEMBI oTcuéra, WJUTIOCTpaLUS KHHEMAaTUYECKUX
XapaKTePUCTHUK JBUKECHHUS.

[IpeoOpazoBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBuxeHus Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenue yckopeHus cBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHnne HEpaBHOMEPHOTO JABUXKEHUS C LEIbI0  ONpPEACIICHUS
MTHOBEHHOU CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXKIY MyTSAMHU, MPONJACHHBIMU TEJIOM 3a
MOCJIeIOBATEIbHBIE pPAaBHBIE MPOMEKYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCThIO, PABHOU HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOU )KUIKOCTH.

N3ydenue aBuxkeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCcTH [anmunes. IlepBeii  3akoH  Herotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cwma. Ilpunnmn cynepno3unmu cui. Bropoll 3akoH
Herorona pna wmarepuanbHOM TOYKHM. Tpermit 3akoH HberootoHa mid
MaTepHUAIbHBIX TOYEK.

3akoH BceMHpHOro tsiroreHus. Cwma TspkecTH. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (IoOKos, CKOJbXeHUs, KaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHHUS U cuia TpeHus nokosi. Koadduument
TpeHusi. Cuia CONpOTUBIICHUS NPU JBUKEHUU TeNa B )KUJIKOCTU WM rase.

[ToctynaTenbHOe U BpamaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. [lmedo cumbl. YcnoBus
paBHOBECUSA TBEPAOrO TEIA.

TexHrueckre yCTpOHWCTBA M MPAKTHUYECKOE NMPUMEHEHUWE: MOIUINIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBreHne nHEpIUN.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

Nsmepenne cui.

CrnoxxeHue cui.

3aBHCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTts. Bec Tena npu yCkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

Nzydenne nBuxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pa3slie, OT UX AepopMaIii.

HccnenoBanne ycimoBHi paBHOBECUS TBEPIOIO TeEla, HMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

NMnynsc MarepuanbHOW TOYKH (T€a), CUCTEMBI MATEPHAIBHBIX TOYEK.
NMnynabsc cuiibl 1 MBMEHEHHE MMITYJIbCa Tela. 3aKOH COXPAaHEHHUS HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cuiibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprusi marepuaibHOi TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHH.

[ToTeHumanbHas DHEPIU. [ToTeHumanbHas DHEPrus  YIpyro
nepopmupoBaHHOi mpyxuHbL. [loTeHumManbHash SHeprusi Tena  BOIHM3U
MMOBEPXHOCTH 3EMJIH.

[loTrenuuanbHple ¥ HeMOTeHIMalbHble  Cwibl.  CBsi3b  pabOTHI
HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH 3HEPruu CUCTEMBI TEIN.
3aKOH COXpAHEHMSI MEXaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckre yCTpOMCTBA U MTPAKTUUECKOE MPUMEHEHUE: BOJIOMET, KOTIED,
IPYKUHHBII MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[Tepexon mOTeHIMATEHOM YHEPTUU B KHHETHUECKYIO i 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3yuenne aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenoanune cBsi3u pabOThl CUJIBI C M3MEHEHHWEM MEXaHMYECKOM
DHEPIrUU TEJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas (pu3uKka 1 TEPMOAUHAMMKA

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX
ombITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmsa. Xapaxrep
JNBIDKEHUS. M B3aMMOJICMCTBUSI 4YaCTHI] BellecTBAa. MoJied CTPOEHHsS Ta3oB,
KUIKOCTEH M TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Moaened. Macca u pasmepsl moisiekyld. KommuecTtBo BemiectBa. IlocrosHHas
ABoraapo.

TertoBoe paBHOBecue. Temneparypa u €€ wu3Mmepenue. Illkama
temneparyp Llenscus.

Mopenp wuaeanbHoro rasa. (OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-
KHMHETHYECKOW TEOPUH UACAIBHOrO rasa. AOCOIIOTHas TeMmIreparypa Kak Mepa
CpeHEeW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMKEHHUs dacTtul rasza. lllkarma
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon Jlanbrona. M3ompoiiecchl B UealbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe MpeACTaBlIEHHE H30MPOIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuyeckre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Llemoncmpayuu

OnpIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbrTe! 10 U Py3Un KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mopenp, WUTIOCTpUpyoLIas IPUPOAY JaBIEHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUSI HJEAIBbHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3/1yXa B KIACCHOW KOMHATE HA OCHOBE U3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnepoBanne  3aBUCUMOCTH ~ MEXJIYy  NApaMETpaMH  COCTOSIHHS
pa3pexEeHHOro rasa.

Tema 2. OcHosbl mepmoouHamMuKu

TepmoanHaMuueckas cucTeMa. BryTtpennss JHEprus
TEPMOJAUHAMHUYECKON CHUCTEMbl U CHmocoObl €€ wu3MeHeHus. KomanuectBo
TEIJIOTHl W paboTa. BHyTpeHHsIE »HEPrUsi OJHOATOMHOTO HACAIBHOTO rasa.
Buael Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIMS, U3IIyYeHUE. Y IeTbHas
TEIIOEMKOCTH BellecTBa. KonnuecTBo TEMIOTH IpU TEIIoNepeaaye.



[lonste 06 ammabatHoMm mpouecce. llepBbIil 3aKOH TEPMOIMHAMUKH.
[IpumeHeHne nepBOro 3aKOHa TEPMOJMHAMUKH K H3ompoieccaM. ['paduueckas
MHTEpHpeTanns padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh POLIECCOB B IPUPOJIE.

TerutoBple  mamuHbl.  [IpuHOMOBI  AEHCTBUA — TEMJIOBBIX — MAILIMH.
[IpeoOpa3zoBanusi SHEpTUM B TEIUIOBBHIX MammuHax. KodaduimeHT moie3Horo
nerictBus TeruioBo MamuHbBL. [lukn KapHo M ero xosd@uireHT moye3Horo
JENCTBUA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuyeckre YyCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: JABUTATEIh
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOAMIBHHAK, KOHJIUITHOHED.

Llemoncmpayuu

N3MeHeHne BHYTPEHHEN SHEPruM Teja MPU COBEPIICHUU PAOOThI: BBLIET
npoOku 13 OyTBUIKH TOJ NEWCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe ddupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

WN3meHenne  BHYTpeHHEW  SHepruu  (TeMIepaTypbl) Tela  IpH
Terionepeaaye.

OnbIT mo aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT C BO3IYUIHBIM
OTHUBOM).

Mopenn mapoBoii TypOWHBI, JBHTATelIsl BHYTPEHHETO CTOpPAHWSI,
PEaKTUBHOIO JIBUTATESI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeugecmea. Dazoevie nepexoonl

[Tapoo6pa3oBanue u koHaeHcamnus. Vcnapenne u kumnenne. AOGCOTIOTHAS
Y OTHOCUTEJbHAS BJIAXXHOCTh BO3AyXa. HachlllleHHBIN map. Y AenpHas TEmioTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucramimyeckue u amopduble Tena. AHU30TPOMUS
CBOMCTB KpucTawioB. JKugkue kpuctamibl. COBpEMEHHbIE MaTepHUabI.
[InaBnenue u KpucTamu3amnus. Y genbHas TerioTa miasiaeHus. Cyonumanusi.

YpaBHeHuUE TEIIOBOrO OanaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MApPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpPEHHUsI BIaKHOCTH.

HaOnronenue HarpeBaHus U MIIABJIEHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHamMmuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Ted. DJIEKTpUUecKud 3apsia. JBa BUlla BIEKTPUUECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToudeyHbld 3J€KTpUYECKUN
3aps. DnekTpudeckoe noiie. Hanpsok€HHOCTD aneKkTpudeckoro mnojs. [Ipunnmn
Cynepno3ulu ANEKTPUUYECKUX MoJIeH. JIunuu HaMpPsHKEHHOCTH
AIEKTPUUYECKOTO TOJISL.



Pabora cun snekrpocratnueckoro moiss. IloreHuman. Pa3HocTh
NOTeHIHAIOB. [IpOBOJHUKM W NHAIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJE.
JlnanexTpryeckas MpOHULIAEMOCTb.

DNEeKTPOEMKOCTb. Konpnencarop. DONEeKTPOEMKOCTb IJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOT0 KOHJIEHCATopa.

TexHHuecKre yCTpOiCTBA M NMPAKTUYECKOE NMPUMEHEHUE: AJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATUYECKas 3allliTa, 3a3€MIICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIIapar, CTPyUHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOIHHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaTHuecKas 3aluTa.

JINDIIEKTPHUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCaTopa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXIY HUMU U JUDJIEKTPUUECKON IPOHULAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKa.
Uctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LETH.

DIEeKTPUYECKOE CONMPOTUBJIEHUE. Y IETbHOE CONPOTHBICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyms—Jlennma. MomHoCTh
IIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYILASL CUJIA U BHYTPEHHEE COIPOTHUBIIEHHE MCTOYHHMKA TOKA.
3akon Owma nns nojgHOM (3aMKHYTOW) siekTpuueckod 1nenu. KopoTkoe
3aMBbIKaHHE.

DONeKTpoHHass MPOBOJAMMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT TemIepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W IpHUMECHass  IPOBOJUMOCTb
oJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHuKOBEIE TPUOOPBI.

ONeKTpUYecKuid TOK B pacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB.
DIEKTPOIIUTUYECKAS TUCCOMALMS. DIEKTPOIIN3.

DJIEKTpUUECKUM TOK B razax. CamMOCTOSTENbHBI U HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inasma.

TexHrueckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIE MPUOOPHI,
IIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIECHHUS, BaKyyMHBII
IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,  MOITYNPOBOAHHKOBBIA IO,
raJbBaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IUTOLIAAM MOMEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOTHUKOB.



[Ipsamoe wu3MepeHue 3IEKTPOABIKYLIEN CHIbl. KOpOoTkoe 3aMblKaHue
raJIbBAaHUYECKOT'0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yueHne cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrposusa.

Me:xnpeamMeTHble CBA3HM

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kitacce OCymecTBIsSeTCs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHU MaTE€MaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBICHUE, HAYYHBINA (DaKT, rumoTesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHe CHUCTEMbl ypaBHEHUH, JHMHEHHas QYyHKIUS,
napaGona, rumnepbosia, HX TrpaUKH U CBOWCTBA, TPUTOHOMETPUYECKUE
byHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

bBuonocus: wmexanuueckoe ABW)KEHHE B JKMBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OPraHW3MOB (BUABI TEIUIONEPENAUH, TEIJIOBOE
PaBHOBECHE), JIEKTPUYECKHE SABJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJEKYII,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUIKOCTEN U Tra30B, dJEKTPUUYECKHUE CBOMCTBA METAILIOB, JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, FaJbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUe IBHKEHHI C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHMKE, MOJUIMIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHKE (pakeTra, BOAOMET W JPYyrue), IBUraTeilb BHYTPEHHEIO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJWIBHUK, KOHJWUILIHOHED,
TEXHOJIOTUH MOJYYEHHUS COBPEMEHHBIX MaTEpHAOB, B TOM  YHCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AIIEKTPOHArPEBATENIbHbBIE  MPUOOPBI,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
raJbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoguHAMMKA

Tema 3. Mazcnummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IloctossHHble MarduThel. B3amMmoneinicTBHE ITOCTOSHHBIX  MAarHHUTOB.
MarautHoe none. Bekrtop MarHuTHOW WMHAyKuuu. [IpuHIUN cyneprno3uuuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM MHAYKUMU. KapTuHa TMHAN MarHUuTHOU
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHoe MoOJ€e MNPOBOJHMKA C TOKOM. KapThHa IHMHUNA HHAYKIHU
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



IPOBOJHMKA, KaTymku ¢ TokoM. Omneir Opcremna. BzaumopaeiictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHua, e€ Monayinb W HampabieHue. JIBHKeHuEe 3apsKeHHOU
YaCcTULIBI B OJHOPOJHOM MarHUTHOM noJjie. PaGora cubl Jlopenna.

SIBneHHME DNEKTPOMArHMTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILNAS CHJIA HMHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mose. DJIEKTPOABMKYIAs CHJIA WHIAYKUUU B
IIPOBOJHMKE, JIBWKYILEMCS IIOCTYIIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh. SIBlIEHWE CAMOMHAYKLMH. OJEKTPOABMKYILIAS CHiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneinicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  JIEKTPOJABMKYIIEH CHJIBI HMHAYKUUMU OT CKOPOCTH
VU3MEHEHHsI MAarHUTHOTO ITOTOKA.

SIBneHne CaMOMHAYKIMUU.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydenne MarHuTHOIO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue neMCTBAsI NOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

Hccnenosanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHAH.

Pa3znen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUNIHbBLE KOJ1IeOAHUA

KonebGarenbnas cucrema. CBOOOOHBIE MEXaHHMUYECKHE KOJEOAHUA.
I"apmonnueckue konebanus. [lepuon, yactora, ammautyaa u ¢asza koiaeOaHuUi.
[IpyxuHHBII MAasITHUK. Marematnuecknii MAasITHUK. YpaBHeHue
rapMoOHHUYEcKUx KojeOanuil. [IpeBpaiieHue HSHEPruM MPH TaAPMOHHUECKUX
KOJICOaHUSIX.

Konebarenbublii KOHTYp. CBOOOJIHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJEOATEebHOM KOHTYpe. AHAJIOIMs MEXJIy MEXaHWYECKHMMH U
3IIEKTPOMArHUTHBIMU KosiebanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTHH B UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpeacraBnenne 0  3aryxalomux  KojeOaHMsX.  BbIHYXIEHHBbIE
MexaHu4eckue kosieOaHus. Pe3oHaHc. BpIHYyXI€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHHUs.



[lepemenHblii TOk. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKA U
HAIPSHKCHMSL.

Tpancdopmarop. [IpownsBoacTBoO, nepeayda 151 noTpebiieHune
IIEKTPUYECKOW HDHEPrur. OKOJOTWYECKHE PHUCKH IPU  MPOU3BOJICTBE
NeKTposHeprun. KynbTypa ucnosib30BaHusl 3JEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HH.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: IEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JIEKTponepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTenbHOM CHCTEMbI (MPY>KUHHBIN WIH
MaTEMaTUYECKUN MAsATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pezonanca.

CB0OOIHBIE NIEKTPOMATHUTHBIE KOJICOaHMS.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUST OT BPEMEHHU)
JUISL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu nociienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY IEKTponEpEaadH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHMM Ipy3a Ha HUTHU
OT JUIMHBI HUTH U MAaccChl rpysa.

HccnepoBanne mEepeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 80TIHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpanenus. Ilepuon. Cxkopoctb
pacnpocTpaHeHuss W JiuHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMATHUTHBIX
BOJH. B3aumHasa opuenranus BeKTopoB E, B, V B 3JIeKTpOMarauTHOM BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KE€HUE, IPEIIOMIIEHUE, MOJISpU3aLus,
nudpakius, uatepdepenius. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMAarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBsA3H U TeNeBUAeHUA. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHruecKkre yCTpOHWCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl IMAarHOCTHKA B TEXHHKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue 1 PacpOCTPAaHEHHUE MOTIEPEYHBIX M MIPOAOJIHbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeaoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u 1uppakiuy MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

Habnronenue cBs3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJIeOaHUI.



UccnegoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE,
npeIoMIIeHUE, MoNApu3anus, 1udpakuns, uHTepepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonMHENHOE pacIpOCTpaHEHHE CBETA B
oaHopoaHOM cpeae. JIyu cBera. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne nzoopakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomienus. [lonmnoe BHyTpeHHee orpaxenue. [Ipenenbusiii yron
IOJIHOT'O BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CloxHbI cocTaB 0enoro cera. L{Ber.

ColOuparomine u pacceuBarole auH3bl. ToHkas nuH3a. DOKyCHOE
pPAcCTOSTHME W ONTHYECKas Cujla TOHKOW JmH3BL. [locTpoeHue m3obpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3axX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JjaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTUKHU.

BonnoBass ontuka. MuTepdepennmst cBera. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakaus cBera. JudpakiuonHas pemérka. YClIOBUE HaOIIOAEHUs
[VIABHBIX MAaKCUMyMOB IIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckre yCTpoiicTBa M MNPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢doToanmapaT, MPOEKIUOHHBIN ammapar, MUKPOCKOIM, TEJIECKON, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacHpOCTPaHEHUE, OTPAXKEHUE M NPETOMIICHHE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mozesnb CBETOBOA.

Uccnenosanue cBONCTB N300paKeHUM B TMH3aX.

Mopenu MUKpOCKoma, TEJIECKOna.

Ha6nronenue natepdepennmm cpeta.

Habmonenune qudpakiuu cBera.

HaOnronenue aucnepcuu ceera.

[TonmyyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI ClIENUAIBHON TEOPUU OTHOCUTEIbHOCTH
['pannnbpl  DPUMEHMMOCTH  KJIACCMYECKOM  MexaHukd. llocTynarel
CIIEIMAJIbHOW TEOPUM OTHOCUTEIIbHOCTU: HWHBAPHUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BpPEMEHU U
COKpAILICHUE JIJINHBL.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C DSHEpPrued W HUMIYJIbCOM PEISATUBUCTCKON YaCTHUIIBI.
DHeprus MmokKosl.

Pasznes 7. KBanToBast ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBs3u sHeprun (OTOHA C €ro 4YacTOTOM.
DHeprus U UMIyJabC POTOHA.

OtkpeiTue u uccnenoanue ¢otorpdexra. OnbiTel A. I'. Cronerosa.
3akonbl (oTorddexra. YpaBHenue DitHmrteitHa 1ia pororddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPaKTHUECKOE NMPUMEHEHHE: (DOTOIIEMEHT,
doTomaTumuk, coaHeuHas 6arapesi, CBeTOAHO/.

Llemoncmpayuu

doTto3(PexT Ha yCTaHOBKE ¢ IUHKOBOM MIIACTUHOMA.

HccnenoBanne 3akoHOB BHeMIHEro (GoTodddexra.

Cetoauo.

Conneunast OaTapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiThl Pe3epdopaa mo paccessHUO o -4acTHIl.
[Imanerapnas mozens aroma. [locrynatel bopa. M3myueHune u moryonieHue
(GOTOHOB NpHU MepexoJe aTroMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Buisl
criekTpoB. CIEKTp YPOBHEM HEPrur aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa wactuu. Bomnel ge bpouna. KopryckynsphHo-
BOJIHOBOM JyaJIU3M.

CIHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.

TexHu4yeckne yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Monens onbita Pesepdopaa.

OmnpenenenHre JUIMHBI BOJIHBI J1a3epa.

Habnronenue TMHEHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH. OmbiTel  Pesepdopma 1o  ompeneneHHio  cocTaBa
paanoakTuBHOrO u3nmyueHus. CBoiicTBa anb(a-, Oera-, raMma-u3ITydeHUs.
BinsHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HEUTpoHa. HykinoHHast Moaens siapa I'elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3TydeHHEe. 3aKOH paJu0aKTUBHOIO pacnaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. JleexkT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTE3 €.

Snepubiii peaktop. TepmosimepHblii cuHTe3. [Ipo0OieMbl U TEPCIEKTUBBI
SAJIEPHOM SHEPIeTUKU. DKOJOTUYECKHE ACTIEKThI IEPHON SHEPTETHKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

MeToap1 HaOIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaJIbHblEe B3aUMOJCHCTBUA. EIMHCTBO (DM3MUECKON KapTHHBI
MHpa.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHHE: JIO3UMETP,
KaMmepa Bunibcona, sepHblil peakTop, aToMHas boMoa.

Llemoncmpayuu

CY€T4UMK MOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMMHU M ACTPOPU3MKH

Otanbl pa3BuUTUSA acTpoHOMUH. llpuknanHOe W MHPOBO33PEHUECKOE
3Ha4eHUE aCTPOHOMMUH.

Bun 3Bé3gnoro neda. Co3Be3nus, sipkue 3BE3BI, MJIAHETHI, UX BUINMOE
JBUKEHUE.

ConHeuHas crucreMa.

Connue. ConHeunasi akTUBHOCTh. McTtounuk sHeprun ConHLA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU. J(Marpamma «CIEKTpaJbHBI Kilacc —
CBETUMOCTB». 3BE3/bl INIABHOW IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IOCIIEI0BAaTENbHOCTH. BHYTpEeHHEe cTpoeHune
3B€311. COBpEeMEHHbIE MPEICTABIECHUS O MPOUCXOKIECHUHU U 3Boonuu ConHia
Y 3BE3]1. DTambl )KU3HU 3BE3].

Mneunstii [IyTe — Hama [Mamaktuka. [lonoxenune u aBuwxenue CoiaHua B
lanaktrke. Tunbl ramakTuk. PaguoramakTtuku u kBaszapbl. UEpHBIE IBIPHI B
A/lpax rajgakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue
ranakTuk. Teopus bonbimoro B3peiBa. PenukToBOE H3MydeHUE.

Macmrabnas crpykrypa Beenennoit. MeTtaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Yuenuueckue nabarooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPWIOXKEHUW I ONpEACNeHUs] TMOJOXKEHUS HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3/11s1 CEBEpHOro NOJyIIapus U
SIPKUE 3BE3IBL.

Habnronenus B Teneckon JlyHel, miuanet, Mieunoro Ilyrtu.

O0o0maromee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M ASTHUYECKOW cdepax MesTEIbHOCTH YeNOBEKa, pOJib U MECTO
$U3MKKM W acTpOHOMHUU B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpa, POJIb
¢dbusmgeckoii Teopur B GOPMUPOBAHUY TPEICTABICHUN O (U3HUECKON KapTHHE
MHUpPa, MECTO (PU3MUECKONM KapTHHBI MHUpPa B OOLIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3HM

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiseTcs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€d € KypcaMHW MaTe€MaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBICHUE, HAYYHBINA (DaKT, rumoTesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHUE CUCTEMBI YPAaBHEHHM, TPUTOHOMETPUYECKHE
(byHKIHIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCU KOOPAUHAT,



CIIO)KEHHE BEKTOPOB, IMPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMHA, TPU3HAKU
noo0us TPEYroJbHUKOB, OMpEeNICHNE IUIOUAAN IUIOCKUX (GUryp u o0bnéma
TEIl.

bBuonocus: »nextpuueckue SBJICHHUS B JKUBOM TMPHUPOAE, KoJeOaTelbHBIC
JIBWKECHUS B JKMBOW NPHUPOJE, ONTHYECKUE SIBJICHUS B JKUBOM IPUPOJAE,
JNEUCTBUE PAMALIMN HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTaUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAIMYECKOM  pPEIETKH,
CIIEKTPAJIbHBIM AHAJIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(doTochEMKa 3€MHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozua: NWHUM DIEKTPOIIEpeNad, I'E€HEpaToOp NEPEMEHHOIO TOKa,
AJIEKTPOABUTATENb, UHAYKIUOHHAS 1€4b, paxap, PaIUONPUEMHUK, TEIEBU30D,
anTeHHa, Teiedon, CBY-meuys, MPOEKIIMOHHBINA anmapar, BOJIOKOHHAsI OINTHKA,
coJHeuHas OaTapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TIpeamera «Dusnka» Ha YpOBHE CPEIHETO OOIIETo
oOpazoBanmsi  (0a30BBIA  YPOBEHB) JIOJDKHO OOECIEUNUTh  JTOCTHKCHHE
CIeNYIONMUX JTMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS ydyeOHOro mpenMera «Du3MKa»
JNOJKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTpPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUI,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUMCKOr0 OOIIecTBa,
pacUIMpeHHe >KU3HEHHOTO OMbITa U ONbITa JAESITENIbHOCTH B MpOIEcce
peanu3ald OCHOBHBIX HAaIpaBJI€HUN BOCHHUTATENILHOW NESITEIbHOCTH, B TOM
YClie B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUICKOT0O 00IIECTBA;

OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATENIbHOCTh B MHTEPECaX TPaXaaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBAThH C  COLMAIbHBIMA  HWHCTUTYyTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOM EATEIBbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NEeSTENBHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PUINYECKON HAYKE;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCuOHANbHOU NeATEeIbHOCTH, B TOM
YuClie CBSI3AHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu W peasu30BbIBaTh COOCTBEHHBIE >KHU3HEHHbBIC
IUTaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUU BCEU KU3HH;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:



c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TI00ATBHOTO
XapakTepa dKOJOTHICCKUX IIPOoOIeM;

IJIAHUPOBAHUE W OCYILIECTBJICHHE JCHCTBHM B OKPYXKAKOIIEH Cpene Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTH B IpoOLEcCe
u3ydeHUs: (U3MKU OCYIIECTBISATH MPOEKTHYIO UM  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS
ba3zoBble 1ornueckue AecTBUs:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH U  aKTyaIM3UPOBATh  MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATh eI JEATEIHHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUH KX
JOCTHKCHUS,

BBISIBIISITh  3aKOHOMEPHOCTH ¥ MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTePHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yIbTATOB IEJISM, OIICHUBATh PUCKHU MOCIIEICTBUM JIEATEILHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH pabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eiicTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
bu3nuecKol HAyKU;

BJIaJCTh HaBBIKAMH  y4€OHO-HMCCIICIOBATEIIbCKONH | MIPOEKTHOM
NESTENPHOCTH B 007acTH  (PU3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  pEeIIeHHs 3anad  (PU3MIECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BIAJCTh BHUJIAMH JEATEIHLHOCTH 110 TOJYyYEHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETaluy, MPeoOpPa3OBaHUI0 W TNPUMEHECHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (hU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M U aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs], HaXOIUTh apTyMEHTHI ISl TOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHNUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHS 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladd B 00pa30BaTEIBHOU
NESTETHHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;



yMETb NEPEHOCUTh 3HaHHWA TO (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TMONy4YeHUs WHPOpManuu (PU3NIECKOTO COACpIKAHUS
U3 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISAThH IMOUCK, aHAJIH3,
CHUCTEMATHU3AIMIO W WHTEPIPETANUIO WHYOPMAIIUU Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTAaBIICHNUS,

OLIEHHBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pENICHWHM  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 33/Ja4 C COOMIOJICHUEM TPEeOOBAHMUN SPTrOHOMHKHU, TEXHUKHU
0€30I1acCHOCTH, TUTHEHBI, peCypcocOepeKeHus], MPABOBBIX M ITHYECKHX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MMaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCP)KaHUS B pa3IWYHBIX (hopmarax C
y49€TOM Ha3HaueHus WHGOpPMAIMM U TEJIeBOW  ayAWTOPUHU, BBIOMpas
ONTHUMAJIBHYIO (JOPMY TPEICTABIICHUS U BU3YyJTU3AIIHH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUA:

OCYHIECTBIISATH OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUYHOMH
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh M WUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHIMBHUIYAJIbHON paboTHI;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OpPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIIITH IUIAH JCHUCTBHUM,
pacupenensiaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTAThl
COBMECTHOH padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01uii pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKThI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

PeryasiTuBHBIC YHHBepPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYILIECTBJISATh IO3HABATEJIBHYIO JECSATEIBHOCTh B
obmact (PU3MKKM W aCTPOHOMHUHU, BBISBJISITH MPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUSI PACYETHBIX U KAaY€CTBEHHBIX
3a/1a4, IUIAH BBIMIOJIHEHUS MPAKTUYECKOW pPabOThl € YUYETOM MMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;



paclIMpATh  paMKM ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTECHNM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO IPYAMIHUUA B 00JIaCTH
(¢U3MKH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBI W  KYyJIbTYpPHBIHA
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTbh KOPPEKTHUBBI B JE€SATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPILAEMBIX JEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAHMIi;

UCTIONb30BaTh MPUEMBI peIeKCHH ISl OLEHKHM CHUTyallud, BbIOOpa
BEPHOI'0 PEILEHUS;

YMETh OLEHHWBAThb PUCKH UM CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHMUIO;

OPUHUMATh MOTHBBI WM apryMEHThl JIPYrUX IpU aHAJIM3€ PEe3yJbTaToOB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI WM apryMEHTBHl JIPYrMX IpU aHAJIHM3€ PpPEe3yJbTaToOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIMX HA OIIHOKH.

B nponecce 1ocTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPaMMBI
no ¢u3NKe IS YpOBHSA CpeaHEro oOmero oOpa3oBaHHs y OOyYarOIIMXCS

COBEPIIEHCTBYETCSI ~ OMOIMOHATIBHBIA  HMHTEJUICKT, IPEeIOIararoIInui
c(OpPMHUPOBAHHOCTD:
CaMOCO3HAHHWS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh ~ TOHMMAaTh  CBOE

OMOIMOHATILHOE COCTOSIHME, BHJIETh HAMPABICHUS PAa3BUTHS COOCTBEHHOM
AMOIMOHATLHOM C(hepbl, ObITh YBEPEHHBIM B CEOE;

CaMOpPEryJIMPOBaHHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHHUE, CIIOCOOHOCTh AaJanTUPOBAThCA K
AMOIMOHATBHBIM HM3MEHEHUSIM U TMPOSBISATH THUOKOCTb, OBITb OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO L[EIU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;

OMIATUHU, BKJIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIHHOE
COCTOSIHME JPYTHX, VyYHTHIBATH €ro TMPH OCYIICCTBICHUH  OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HAaBBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh  BBICTPAUWBaTh
OTHOILIEHUS C APYTUMU JIFOJbMH, 3a00TUTHCS, TPOSIBISATh UHTEPEC U pa3peniaTh
KOH(ITUKTEHI.

IHNPEJMETHBIE PE3YJIBTATBI

K konmy o0yuenuss B 10 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:



JI€MOHCTPHUPOBATh Ha MPHUMEpPax poiib U MecTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YYHUTHIBATh TPAHUIIBl TPUMEHECHHS W3YYEHHBIX (OU3UIECKUX MOJICIICH:
MaTepuanbHas TOYKa, WHEpLMaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO TBEPIOE
TE€J0, WJICAJbHBIN a3, MOAEIHN CTPOEHUS ra3oB, >KMJIKOCTEH M TBEPABIX TeEJ,
TOUYCYHBIN JIEKTPUUECKUNA 3apsi] IPU pelIeHHH (PU3NUECKHX 3a7a4;

pacrio3HaBath (U3WYECKUE SBICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA U  DJJEKTPOAWHAMMKHA: DPABHOMEPHOE W  PAaBHOYCKOPEHHOE
OPSIMOJIMHEWHOE  JBWKEHUE, CBOOOJHOE TNAJEHUE Tel, [BM)KEHHE IO
OKPY>KHOCTH, WHEpIMsA, B3auMojnencTBue Ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX TEJl, U3MEHEHHE 00BbEMa Tell MpH
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHE, WCIIAPEHUE, KOHICHCALMS,
IUTABJIEHUE, KPUCTAJUIM3aluUs, KWIIEHHWE, BJIAXXHOCTb BO3/1yXd, ITOBBILICHHUE
JABJICHHWsI Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXAY
napaMeTpaMH COCTOSIHMSL Tra3a B H30MpOLeccax, JJEKTpU3alus Tel,
B3aUMOJICCTBUE 3aPS/I0B;

OMHCHIBATh MEXAaHUUYECKOE JIBUKCHUE, UCTIONb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpAWHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHUIIA,
UMITyJIbC ~ Te€la, KHHETHYeCKas  dSHEprus, MOTEHIUalbHAas  JHEPIus,
MexaHu4yeckas paboTa, MEXaHHYeCKass MOLIHOCTh; MPH ONHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HUCIIONB3YEMBIX BEJIMYUH, UX OOO3HAYECHHS U
eIMHUIIBI, HAXOIUTH (DOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NUYECKYIO BEIMUUHY
C APYTUMHU BEJIMYHHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCIOJIb3Ysl (PU3MYECKUE BEIUYMHBL: JABJIEHUE TIa3a, TEeMIlepaTypa, CpeIHss
KHUHETHYECKAS HEPrus Xa0TUYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpaTHYHAs CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, paboTa rasza, KOIDPUIMEHT TMOJIE3HOTO MACUCTBUS TEIUIOBOTO
JBUTATENs; TPU ONHUCAHUU TIPABUIBHO TPAKTOBAaTh (DU3HMUECKHA CMBICI
UCTIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAUYEHHUS U €IUHUIbI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIHUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUYECKHE SIBJIEHUS (IIPOLIECCHI), HCMONb3Yys (PU3MUecKre BeIMYMHBI:
IEKTPUYECKUH 3apsAJl, IEKTPUUECKOE MOJIE, HANPSKEHHOCTD TOJIS, IOTEHITUA,
pPa3HOCTh MOTEHILMAJIOB; MPH OMHCAHUM MPABWIBHO TPAKTOBATH (HU3MUECKUN
CMBICII HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€JUHULBI; YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOUINE MJAHHYIO (HU3UYECKYI0O BEIMYMHY C APYTUMHU
BEJINYMHAMU;

aHAIM3UPOBaTh  (U3NYECKUE TPOLECChl U SABICHUS, HUCIOJIb3YS
¢usnyeckue 3aKOHBI U MPHUHILMIBL 3aKOH BcemupHoro Tsarotenus, I, I u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXaHWYEeCKOW DJHEPIUH, 3aKOH
COXpaHEHUsl UMITYJIbCA, MPUHLUI CYNEPHNO3ULUNA CUJ, IPUHUUIT PABHOIPABHS
UHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIE 3aKOHBI, CBA3b CPEAHEH KMHETUYECKOM DHEPTUU
TEIJIOBOTO JIBIKCHUSI MOJICKYJI ¢ aOCOJIOTHOW TeMIEpaTypoid, EPBBIA 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa,
IpU 3TOM Pa3NIUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIpaKEHUE U yCIOBUS (TpaHUIIbI, 00IaCTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIUIIBI JEUCTBHUSI MAIlWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyvarh YCJIOBHUS UX 0€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJIHEBHOM JKU3HU;

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCICAOBAHHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM
dbopMynrpoBaTh TpoOIeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 NIPEIJIOKEHHOIO0 O0OpYAOBAHMS, NPOBOJUTH OMNBIT H
(bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSMBbIE W KOCBEHHBIE M3MEpPEHUsS (DU3UYECKUX BEIHYWH,
Opu 3TOM BHIOMpATh ONTUMAJBHBIA CIOCO0 H3MEPEHUsT U HCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEJIOBATh  3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIHMUYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHU, MPU 3TOM KOHCTPYUPOBATh yCTAHOBKY,
¢uKcupoBaTh PE3yJabTaThl MOTYYECHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B
BUjie Tabnuil U TpaduKoB, AeTIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEA0BAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAEHUU MCCIIEIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-HCCIeA0BATEIbCKOM U MPOEKTHOM
NEATENbHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOMCTB U
71a060paTOPHOTO 00OPYAOBAHMUS;

pemaTh pacu€THbe 3aJa4d C SBHO 3aJaHHON (DU3UYECKOU MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUSA
3aaui BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACIATH (DU3HUECKHE BEIUYHHBI U
dopMmyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, POBOAUTh PACUETHl U OLIEHHWBATH
pEaIbHOCTh MOJIYYEHHOTO 3HaYeHHS (PU3NUECKON BETMUUHBL

pemarb Ka4yeCTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPON HA M3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil  IIOMCKa, CTPYKTYypHUPOBAHMUS,
UHTEPOpPETallud W  NPEICTaBICHUA y4eOHOM M Hay4YHO-IOMYJIIPHOM
uHpopMalny, TMOJIYYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KPHUTHYECKHU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMALINIO;

NPUBOJUTh MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
g obecrieueHus: 0€30MacCHOCTH TpuU  oOpamieHMH ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHUS 370POBbs U COOTIOACHHS] HOPM
HKOJIOTHYECKOTO NTOBEICHUSI B OKPYKAIOLIEH CPELE;

paboTarth B TpYIIE C BBIIOJHEHHEM pa3IMYHBIX COLMUAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAalHOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh  JI€ATEIbHOCTh B  HECTAaHAAPTHBIX CHUTyalWsAX, aJEKBaTHO
OLICHMBATh  BKJAaJ  KaXIOr0 M3 YYaCTHUKOB TpyHObl B  PEIICHHE
paccMaTpuBaeMou MPOOJIEMBL.

K koniy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaxaTb c(POPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

JI€MOHCTPHUPOBATh HA MPHUMEpPax poiib U MeCTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTHHBI MUPA, B PAa3BUTHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIIOCTHOCTh U €UHCTBO
(bu3HYeCKOoi KapTUHBI MUPA;



YYHUTHIBATh TPAHUIIBl TPUMEHEHHS] W3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUYECKUM 3apsif, JIyd CBE€Ta, TOUYCUHBIM HMCTOYHUK CBETA,
sIepHasl MOJENb aToMa, HYKJIOHHasi MOJIeJb aTOMHOTO fJipa MPU PEIICHUN
dusnyeckux 3anad;

pacrio3HaBath (U3UYECKUE SBICHUS (TMPOIECCHI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJWHAMHKHA ¥ KBAaHTOBOW (DH3WKH: DJIEKTpUYECKas
MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JACHCTBUS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMArHUTHAas  WHAYKUUS, JCHCTBHE
MarHMTHOTO TMOJsSi Ha TMPOBOJAHMK C TOKOM U JABWXKYUIMHCA 3apsii,
AJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJMHEWHOE PACTIPOCTPAHCHUE
CBETa, OTPAKEHUE, MpeJoMIIeHrne, HHTephepeHITns, TUMPAKIHS U TOISPU3AIUS
CBETa, IUCTEPCHs cBeTa, GoTodeKTpraecKuid 3P ekt (hoTod3ddheKT), CBeToBOE
JABJICHHE, BO3HMKHOBEHHUE JIMHEMYAaTOro CIEKTpa aromMa BOAOpOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONUCHIBATh U3yYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE,  DBIEKTPUUECKYID  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3YS (PU3NYECKre BETUIMHBI:
AIEKTPUUYECKUI 3apsijl, CHJIa TOKA, SJIEKTPUUECKOE HAMPSKEHUE, JIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMATIOB, JJIEKTPOABUXKYINAs Cuia, padora
TOKAa, WHAYKUHUS MarHUTHOro monsi, cuia Awmmnepa, cwia JlopeHia,
WHJIYKTUBHOCTh KaTYyIIKW, SHEPrUs 3JIEKTPUUYECKOIO M MAarHUTHOIO TOJIEH,
MIEPHUOJ ¥ 9acTOTa KOJIeOaHU B KOJIEOATEIIbHOM KOHTYpE, 3apsl M Chjia TOKa B
mpolecce TapMOHUYECKHX  DAJIEKTPOMATrHUTHBIX — KosneOaHuii, (OKyCHOE
pacCTOSIHUE W ONTHUYECKasi CUJIa JIMH3bI, IPU ONMKUCAHUU MPABUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICTT WCIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHUS W CAMHUIIBI,
yKa3bIBaTh (OPMYJIbl, CBSI3BIBAIOIIME JAHHYI0 (PU3UYECKYI0 BEIUYUHY C
JIPYTUMU BEITUYHHAMH,

ONUCHIBATh H3YUYCHHbIC KBAHTOBBIC SBIICHHUS M MPOIECCHI, HCMIOJb3Ys
¢dbu3nUecKre BEIMYHUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUS W HUMITYJIhC (POTOHA, MEPHOJ TOIypacraga, dHEPTHs
CBS3UM ATOMHBIX SIIEp, NPH OMUCAHWW TPABUIBHO TPAKTOBATH (PU3WUECKUN
CMBICIT HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh
GbopMyIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3WYECKYIO BEIUYMHY C JPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKOU BEIMYUHBI,

aHANMM3UpOBaTh  (DU3WYECKHWE TPOIECChI M SBICHUSA, HCIOIb3YS
¢dbu3nUecKre 3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEILHOTO U
napauieIbHOTO COEIMHEHUSI TPOBOJHHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH
ANIEKTPOMArHUTHOM WHAYKIMU, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHMSI CBETA, 3aKOHbI MPEJIIOMJICHUSI CBETA, ypaBHEHUE
DuiHmTeHa st PorodPdexTa, 3aK0OH COXpaHEHUSI YHEPTHH, 3aKOH COXPAaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHMsI AJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpPaHEHUS
MaccOBOT0 YHCIa, NOCTyJaThl bopa, 3aKoH paguoakTUBHOIO pacnajaa, mpu 3TOM
paznuyaTh  CIOBECHYHO (OpPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BbIpaKEHUE U yCIOBUS (TpaHUIIbI, 00JIaCTH) NPUMEHUMOCTH;

ONpEeNeNiATh HaNpaBJICHUWE BEKTOpAa WHAYKIMM MArHUTHOTO IO
IIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;

CTPOUTH U OIKCHIBATH H300pAKEHHUE, CO3/aBAEMOE IJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATHh JKCHEPUMEHTHI 10 HWCCIEAOBAHHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUIl: MPU 3TOM
dbopMynrpoBaTh TpoOIEeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,



coOHpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO0 O0OpYAOBAHMS, NPOBOJUTH ONBIT H
(dbopMyIUpOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEIHYUH,
Opu 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U HCIOJIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: MpPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BETUYMH B BUJAE TAOIHI[ U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAEHUU MCCIIETOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4EeOHO-HCCIeA0BATEIbCKOM U MPOEKTHOM
NESATENBbHOCTH  C  HCHOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYAOBAHMUS;

pemath pacu€THble 3aJa4d C SBHO 3aJaHHOM (DU3UYECKOU MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUSA
3aa4i BBIOUPATh (PU3UUECKYIO MOJEINb, BBLACTATh (DU3HUECKHE BEITUYHHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, MPOBOAUTh PACUETHl U OLIEHHWBATH
PEaIbHOCTb MOJIYYEHHOTO 3HaYeHUS (PU3NUECKON BETMUUHBL

pemarb Ka4yeCTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C OMOPON HA M3yUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil  IIOMCKa, CTPYKTYPUPOBaHHUS,
UHTEPOpPETallud W  NPEICTaBICHUA y4eOHOM M Hay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW W3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMAILINIO;

OOBSACHATh NPHUHIMUIBI JEUCTBUS MAIWH, NPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBHS UX 0€30MacHOr0 MCHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

OPUBOJNUTH MPUMEPHl BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETUUECKUE 3HAHUA N0 (U3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss  O6e3omacHOCTH Tpu  oOpameHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JIJIsl COXPAHEHUS 370POBbs U COOTIOACHHSI HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLIEH Cpee;

paboTarth B TpYIIE C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAalMOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh  JI€ATEIbHOCTh B  HECTAaHAAPTHBIX CHUTyalUWsAX, aJEKBaTHO
OLICHUBATh  BKJAaJ  KaXIOr0 M3 YYaCTHUKOB TpyHObl B  PEIICHHE
paccMaTpuBaeMOi pOOIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
HaunMenoBanue KosnyecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(ppOBbIE)
pa3iesioB U TeM KoHTpoibHbIe IIpakTHYecKkue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChI
NporpamMmel padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
11 Du3nKa U METOJIBI ) bubmuorexa [JOK
' HAyYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
21| Kuremariia > https://m.edsoo.ru/7f41bf72
bubmnoreka LIOK
2.2 Huamuia 7 https://m.edso0.ru/7f41bf72
3aKOHBI Eub 10K
nonMoTeka
23 COXPAHCHITL B 6 I https://m.edso0.ru/7f41bf72
MEXaHUKe
Uroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA

U TEPMOJUHAMMUKA

3.1

OCHOBBEI
MOJIEKYJIIPHO-
KUHETUYECKOMN
TEOPUH

bu6mmoreka [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

39 OCHOBBI 10 bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MepPEXOIbI
Uroro no pazaeny 24

Paznea 4. JIEKTPOJNHAMUKA

bubmnoreka LIOK

4.1 IIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHABII
49 ANEKTPUYECKUIN TOK. 12 bubnuorexa [JOK
' TokH B pa3IuIHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

ITPOTPAMME



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

11 KITACC

Haumenosanue

KoauuyecTBo yacoB

Ne duekTpoHHbIe (LM pPOBbLIE)
W/ pa3esioB U TeM Beero KonTpoabHbie IIpakTuyeckue 06PA30BATETLHBIE PECYPCHI
NMPorpamMMmslI padoThI padoTbI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
L ; arHUTHOE II0JIE . 1 . Bubnmorexa [IOK
: JICKTPOMATHUTHAA https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Uroro no pazaeny 11
Pa3znea 2. KOJIEBAHUSI 1 BOJIHbBI
M
. €XaHUYECKHUE U , 1 Bubnmorexa [IOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢
Kosebanus
M
s €XaHUYECKHE U . 1 Bubnorexa [IOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJIHEI
bubmuoreka [JOK
23 Ontnka 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1

OCHOBBI CITEIUATBHON
TEOpUn
OTHOCUTEJIbHOCTU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢



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

Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHThI KBAaHTOBOM 6 bu6mmorexa [IOK
' OINTHUKH https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

51 DNeMEeHThI aCTPOHOMUH . i bubnmnoreka [JOK
' U acTpoU3nuKU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o06maromee 4 bubnnoreka [IOK
' TMOBTOPEHNE https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I10 [TIPOT'PAMME



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

ITOYPOYHOE INTAHUPOBAHMUE

10 KJTIACC
Ne KoanuecTBo yacon
DJIEKTPOHHBIE
IIpakTn ara HU(PPOBLIE
1 Tema YpoKa KoﬂTpo_m,H P I[ (l)p
Bcero yecKHne u3ydyeHusi | oOpasoBaTejibHbIE
/ ble paboThbI
n padoThI pecypcsl
®usnuka — Hayka o npupoje. Hayunsie bubmorexa HOK
1 Y i 1 02.09.25 https://m.edsoo.ru/ff0c32e
METO/bl TO3HAHUSI OKPYKAIOLIEr0 MUpa 5
Ponw u mecto pusuku B hopmMupoBaHun bubnmnoreka [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 04.09.25 https://m.edsoo.ru/ff0c33e
MPaKTUYECKON JACATEIHHOCTH JIIOIeH 6
MexaHuueckoe IBUKECHHUE.
bubmuoreka [JOK
OTHOCUTETHHOCTh MEXaHUUECKOTO 09.09.25
3 1 https://m.edsoo.ru/ff0c350
nemwxenusd. [lepemenienre, CKOpOCTb, 3
YCKOpEHHUE a
bub6mmoreka [{OK
4 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE 1 11.09.25 https://m.edsoo.ru/ff0c362
0
PaBHOYCKOpEHHOE TTPAMOIIMHEITHOE bubmorexa [JOK
5 yerop p 1 16.09.25 https://m.edsoo.ru/ff0c372
JIBIDKCHUE e
6 CBoOoaHoe najieHue. Y CKopeHue ) 18.09.25 | bubnmoreka [IOK
CBOOOHOTO TaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npmxenue. /Ipuxenne 1 23.09.25 | Bubmnumoreka [TOK



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

MaTepHaIbHOU TOYKH 110 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[TpuHumn otHOcuTENnpHOCTH [ anunes.

25.09.25

bu6nmoreka [IOK

MaTepHalbHbIX TOUEK. VIMITyIbC CHIIBL.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKECHUE

8 NuepuuanbHble cucteMsl oTcuera. [lepBblil https://m.edsoo.ru/ff0c3be
3akoH HproToHa 8
Macca Tena. Cuna. [IpuHuun cynepno3uiumn bubnuotexa [JOK
9 cui. Bropon 3akon Herorona nis 30.09.25 https://m.edsoo.ru/ff0c3be
MaTepuaibHOU TOUKU 8
Tpetuii 3akoH HproToHA 1151 MaTEpUATIBHBIX bubnmorexa [IOK
10 P p 02.10.25 https://m.edsoo.ru/ff0c3be
TOYEK
8
bu6mmoreka [IOK
3aKOH BCEMUPHOTO TsroteHus. Cuiia 07.10.25
11 https://m.edsoo.ru/ff0c3d0
TsbkecTH. [lepBas kocMHUecKasi CKOPOCTh 0
bubnuoreka [JOK
12 | Cuna ynpyroctu. 3akoH I'yka. Bec tena 09.10.25 https://m.edsoo.ru/ff0c3el
8
Cuna tpenus. Koagdumuent tpenns. Cumna
13 con OTEIBJ'ICHI/IH I (11)/1(1) BI/I)KGHI/II/II) TeJa B 14.10.25 |  bubmiorexa [JOK
p P https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WIH Ta3e
[ToctynarenbHOE U BpaliaTeabHOE
N bubmuoreka [JOK
JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. 16.10.25
14 https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. [Tne4uo cumbl. Y cinoBus p
paBHOBECHS TBEPAOTO TEA a
15 | Hmnynsc MatepualibHON TOUKH, CUCTEMBI 21.10.25 | Bubmnoreka [JOK

https://m.edsoo.ru/ff0c43d
6



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada

Pa6ora u momHoCTh cuibl. Kunernaeckas bubmuoreka [JOK
16 | oHeprus marepuanbHOIl Touku. Teopema 00 23.10.25 https://m.edsoo.ru/ff0c450
W3MEHEHUU KUHETHUYECKOW SHEPT U 2
[TorenuunansHas sHeprud. [loreHmanbHas
SHEprus ynpyro neopMUPOBAHHOMN 28.10.25 bubmorexa HOK
17 https://m.edsoo.ru/ff0c461
npy>kunbl. [loTeHnanbHas s3Heprus Tena a
BOJIM3M MMOBEPXHOCTH 3eMJIN -
[ToTeHumanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
CBs13b pabOTHI HEMTOTEHIIUATIBHBIX CUJT C bubnnoreka [IOK
18 | u3MeHeHHueM MEeXaHU4ECKOW IHEPTUU 06.11.25 https://m.edsoo.ru/ff0c478
CHUCTEMBI Tell. 3aKOH COXPaHEHUS c
MEXaHUYECKON SHEPrUuu
JlaboparopHas pabota «lccnenoBanue
19 CBSI3HM pabOThI CHITBI C U3MEHEHHEM 11.11.25
MEXaHUYECKOM YHEPTUU TeJla Ha IPUMeEpe
PaCTSIKEHUSI PE3UHOBOIO KIYTa»
KoHTponbHas pabora 1o Teme bubmuoreka [JOK
20 «Kunemaruka. /lunamuka. 3aKkoHBI 13.11.25 https://m.edsoo.ru/ff0c4b7
COXpPAHEHHUs B MEXaHUKE 4
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO- bubmmoreka [IOK
21 KMHETHUYECKOU Teopuu. bpoyHoBCckoe 18.11.25 https://m.edsoo.ru/ff0c4dc
newxkenue. Iuddysus 2
Xapakrep JBUKEHUS U B3aUMOJIECUCTBUSA
22 4acTHIl BenecTBa. Moienn cTpoeHus ra3os, 20.11.25

KUIKOCTEH U TBEPABIX TEI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

” Macca monekyn. KonnuecTBo BemiecTsa. 25.11.25
[TocTostHHas ABoraapo
4 TennoBoe paBHOBecue. Temneparypa u e€ 27.11.25
u3mepenue. lllkana remneparyp Llenbcust
’5 WUneansueiii raz B MKT. OcHoBHOE 02.12.25 | bubmmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpelHel KHHETHUYECKON SHEPTUU JIBUKCHHUS bubmorera [IOK
26 P P 04.12.25 https://m.edsoo.ru/ff0c511
MOJIEKYJ. YpaBHEeHUE MeHeneena- .
Knaneiipona -
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 09.12.25
JlabopaTtopHas pabora «MccnenoBanue
28 | 3aBUCHMOCTH MEXAy IapaMeTpaMu 11.12.25
COCTOSIHUS pa3peKeHHOT0 ra3ay
N3onporeccel B uACaIbHOM ra3e u ux bubmorexa LIOK
29 P 16.12.25 https://m.edsoo.ru/ff0c570
rpagudecKoe mpeICTaBIeHNe .
BuyTpeHHsis sHeprusi TepMOIMHAMUAYECKON
CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
30 | KomuyecTBO TEIIOTH U padoTa. 18.12.25 https://m.edsoo.ru/ff0c595
BHyTpeHHsI SHEprUsi 0JHOATOMHOTO 2
U7eaNbHOTO rasa
but6mmoreka [{OK
31 Bune! Teruonepenauu 23.12.25 https://m.edsoo.ru/ff0c5c3
6
32 VnenpHas TEINIOEMKOCTD BEIIECTBA. 25.12.25 | Bubmumoreka [JOK



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

KonnuecTBo TEIIOTHI pH TEIIoNepeiaye.
AnrabaTHBIN mporecc

https://m.edsoo.ru/ff0c5¢c3
6

IlepBblil 3aKOH TEPMOJAUHAMUKHU U €r0

30.12.25

bubmuoreka [JOK

33
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE bubmorexa HOK
34 pu P pupoAe. 13.01.26 https://m.edsoo.ru/ff0c623
BTtopoii 3aKk0H TEpMOIMHAMUKHU 0
. . bubnuorexa [JOK
IT KII
35 PHHIHIT ACHCTBILT H I[ TETIOBOH 15.01.26 https://m.edsoo.ru/ff00600
MalluHbI .
36 | Hwuxn Kapno u ero KIT[ 20.01.26
37 OKonoruyeckue npoodaemMbl 22.01.26
TEIUIO3HEPreTUKH
. but6mmoreka [{JOK
0606 M
38 ODHAIOIHI yPOT «CVIOTCKy IAPHAd 27.01.26 https://m.edsoo.ru/ff00693
¢u3uka. OCHOBBI TEPMOJMHAMUKI g
Konrponbnas padora no reme bubnnoreka [IOK
39 | «Monexynsipnaas ¢puznuka. OCHOBBI 29.01.26 https://m.edsoo.ru/ff0c6a5
TEPMOJIUHAMHKNY 0
[TapooOpa3zoBaHue ¥ KOHACHCAIHS bubmorexa HOK
40 Poobp ' 03.02.26 https://m.edsoo.ru/ff0c63b
Hcnapenue u kunenue 6
but6mmoreka [{OK
AGCON0THAs M OTHOCUTENbHAS BIaXXHOCTb 05.02.26
41 . e https://m.edsoo.ru/ff0c64d
Bo3ayxa. HachleHHsIi nap g
42 | Tsépnoe Teno. Kpucrammyeckue u 10.02.26 | Bubmuorexa [JOK



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c5efc
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amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTauioB. JKuIKne KpuCTaIbl.
CoBpemeHHbIE MaTepuabl

https://m.edsoo.ru/ff0c6510

[TnaBnenue u KpucTauu3anus. Y aAeibHast bubmorexa LOK
43 ] 12.02.26 https://m.edsoo.ru/ff0c670
TeruioTa miasiaeHus. Cyonumanus g
bu6nmoreka [JOK
44 | YpaBHEHHE TEIUIOBOTO OamaHca 17.02.26 https://m.edsoo.ru/ff0c682
0
45 DneKTpu3anus Tei. DIeKTPUIECKUi 3apsil. 19.02.26 | bubmmuoreka [JOK
JIBa BH1a 3JIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, DUDICKTPUKU U
46 H(I))JI TIPOBOIHUKU 3aK(I:H COXpaHCHUS 24.02.26 | bubmmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bce
ANEKTPUUECKOTO 3apsiaa
47 B3aumogeiictBue 3apsaaoB. 3akon Kyiona. 26.02.26 | bubmmoreka [JOK
To4YeuHBIi dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEeKTPUYECKOTO MO,
48 [IpuHIKD CYyTIepHO3UIUN IICKTPUIECKUX 03.03.26 | bubmnorexa HOK
p VLI ynep H . p https://m.edsoo.ru/ff0c6df2
noyiei. JInHuM HanpsHKEHHOCTH
49 PaboTa cui1 31eKTpoCcTaTHuecKoro moJsi. 05.03.26 | bubmumoreka [IOK
IMTorennuan. Pa3HoCTs TOTEHIINAIOB https://m.edso0.ru/ff0c6100
[TpOoBOAHMKY U TUAIIEKTPUKHU B bubmmorexa [IOK
50 | DBIEKTPOCTaTHUECKOM IIOJIE. 10.03.26 https://m.edsoo.ru/ff0c701
JusnexTpudeckas MpOHUIIAEMOCTh 8
bub6mmoreka [IOK
51 OnektpoéMkocTb. KoHneHcarop 12.03.26 https://m.edsoo.ru/ff0c712

6



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0

52

DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA.
DHeprus 3apsHKCHHOTO KOHJ/ICHCATOpa

17.03.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c¢
0

53

JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"

19.03.26

54

[IpuHIMI AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAIILHOTO armapara,
CTpyHHOTO MpHUHTEpa. DJIeKTpocTaTHIecKas
3almTa. 3a3eMICHHE AJIEKTPOIPUOOPOB

24.03.26

55

DJIEKTPUUYECKUH TOK, YCIOBHUA €T0
cyuiectBoBanus. [ToctosuusIi Tok. Crita
toka. Hampsbxkenne. ConpoTuBiieHne. 3aKoH
Owma 751 yyacTka 1enu

26.03.26

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOHUKOB.
JlaGopaTtophnas pabora «3yuenue
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY

0.5

07.04.26

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH PJIEKTPUUECKOTO TOKA.
3akoH [[xoyns-Jlenna

09.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axon OMa A1 OTHOM (3aMKHYTOM)
anekTpuyeckoi 1enu. Koporkoe 3aMbIkaHue.
JlaGopatopHas pabota «H3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS»

0.5

14.04.26

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepsHblil ypok. KonTposbHas paboTa 1o
teme "OnekrpoauHamuka” / Beepoccuiickas

16.04.26

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c5



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

IIpoBepoyHas pabora

6

O06o06mammuil ypok «IEKTPOIHHAMUKAY /

21.04.26

bu6nuoreka [JOK

60 . https://m.edsoo.ru/ff0c88b
Bcepoccuiickas mpoBepouHast pabota .
DIIeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS 23.04.26
METaJIOB OT TEMIIEPATYPHI.
CBepXIPOBOIUMOCTD
2 DIIeKTpUYECKHI TOK B BakyyMme. CBolicTBa 28.04.26
AJICKTPOHHBIX MTYYKOB
[TomrympoBOTHUKH, UX COOCTBEHHAS U
63 [IpUMeECHas IpoBoauMocTh. CBolicTBa p—n- 30.04.26 | bubmmorexa [IOK
P p ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI
DNEKTPUUECKU TOK B paCTBOPAX H
acIUIaBaxX JIEKTPOIUTOB Bubmaorexa LIOK
64 p p ’ 05.05.26 https://m.edsoo.ru/ff0c82b
DNEKTPOTUTHYECKAS JUCCOITUAITHS. .
DIIEeKTPOIHN3 N
DNEeKTPUUECKHU TOK B Ta3ax. Eu6 OK
65 CaMOCTOSITEIbHBIN U HECAMOCTOSITEILHBIN 07.05.26 nbamorexa L
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [Inazma
DJeKTpUUEeCKUe OpUOOPEI U YCTPOUCTBA U
66 UX I 5KTI/I‘16CKO€1:'I I/nvf)eHeHze li)'[ aBujIa 12.05.26 | bubmorexa I{OK
p p - 1P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30IMaCHOCTH
67 | KonrposabHas pabora 1mo reme 14.05.26 | Bubaunoreka [TOK

«2nekTpoctatuka. [locTostHHBIN
AJIeKTprudeckuii ToK. TOKM B pa3inuHbIX

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

cpenax»

68

PesepBublit ypok. O000maonmi ypox mno
temam 10 krnacca

19.05.26

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoauuyecTBo yacoB

Ne
Kout DJIeKTPOHHbIE
ara u¢pposbie
n | Tewma ypoxa poabn | Ipakru | A uugp
/ Bcero bIe yeckKkue H3yYCHUA 06pasoBaTenLHme
- padotr | padoThI pecypchl
bl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE. bubnnoreka [JOK
MarnuTtHOoe noje. BeKTop MarHUTHOW MHTyKIIUH. 1 02.09.25 https://m.edsoo.ru/ff0c977
JInHMM MarHUTHOM MHIYKIIMHU 8
) MarnuTHO€ noJjie TPOBOJHUKA C TOKOM. OMBbIT { 04.09.25 | bubmuoreka IJOK
Opcrena. BzaumoelicTBre MpoOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3y4ueHre MarHUTHOTO | | 09.09.25 | bubmmoreka IJOK
II0JIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS1 HA TIPOBOJHUK C
4 tokoM. Cuna Amriepa. JlaboparopHas pabota ! ! 11.09.25 | bubmmoreka [JOK
«HccienoBanue IeNCTBUS NOCTOSHHOIO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
€lCTBME MAarHUTHOTO TOJISI HA JBHKYLILYIOCS
5 i sPKEHHYH0 yactuny. Cuna Jlopen ;’ P};60Ta 1 16.09.25 | bubamoreka LIOK
P y 1y pera. https://m.edsoo.ru/ff0c9df4
cuibl JlopeHua
DnekTpoMarHuTHas HHAyKIws. [ToTok BekTopa
6 MarauTHOM uHAYKIMH. DJIC nHayKInu. 3aK0H 1 18.09.25
3JEKTPOMAarHUTHON MHAyKInn Papanest
7 JlaboparopHas padota «lccnenoBanue siBaeHUS 1 1 23.09.25 | Bubamoreka [JOK



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

3JICKTpOMaI“HI/ITHOI7I HHAYKOWUW

https://m.edsoo.ru/ff0cal 50

NunyxruBHoCcTh. SBNenue camounaykiuu. I1C

nacajibHOM KOJIe0aTeILHOM KOHTYpPC

bubmuoreka [{OK

8 CaMOMHAYKIIUU. DHEPTHsI MArHUTHOTO MOJIS 25.09.25 hitps://m.c dsoi_.[ru 1E0ca600
KaTYILIKA C TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHuueckue ycTpoiicTBa U UX PUMEHEHHE:

9 MOCTOSIHHBIE MAaTHUTBHI, SJICKTPOMATrHUTHI, 30.09.25
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS I1eYhb

10 O6oO0maromuii ypok « MarHuTHOE TOJIE. 02.10.25 | bubmmoreka IJOK
DNeKTpOMarHuTHasi MHAYKIUS» https://m.edsoo.ru/ff0cab82

1 KontponbHas padoTa nmo teme «MarHuTHoe 1moJie. 07.10.25 | bubdmmoreka IIOK
DJIEKTPOMArHUTHAST MHY KM https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHNYECKHE KOIcOaHus.

12 l"apmonuueckue konedanus. Y paBHEHHE 09.10.25 | bubmuoreka IJOK
rapMoHHuYecKkux Kosiebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTHH
JlaboparopHas pabora «lccrnenoBanue

13 | 3aBHUCHMOCTH IepHOJa MaJIBIX KOJIOaHUH Tpy3a 14.10.25
Ha HUTH OT JUTMHBI HUTH U MacChI TPy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHsI B UACATHLHOM bubnuoreka IIOK

14 | xonebaTenbHOM KOHTYpE. AHAIOTHS MEKIY 16.10.25 https://m.edsoo.ru/ff0cb82
MEXaHHYECKUMU U JIEKTPOMArHUTHBIMU 0
KoJIeOaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS YPHEPTUU B 21.10.25 | bubmuoreka IJOK

https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

[IpencraBneHue o 3aTyxXaroUMX KOJIeOaHUAX.

bubmuoreka [{OK
BrinyxaeHHBIE MEXaHUYECKHUE KOJICOAHUSI. 23.10.25
16 https://m.edsoo.ru/ff0cbb8
Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMArHUTHBIC p
Kose0aHus =
[lepemennsbiit Tok. CUHYCOUJAIbHBIN Bt OK
. nonroreka
nepeMEeHHBIN TOK. MOIITHOCTh MEPEMEHHOTO TOKA. 28.10.25 1
17 . e https://m.edsoo.ru/ff0cbd3
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJITBI 4
TOKa M HAIIPSKCHMS -
18 Tpancdopmarop. [IponsBoacTso, nepenaya u 06.11.25
MoTpedIIeHNE NIEKTPUIECKON IHEPTHH
VYeTpoiicTBO U MPAaKTUUECKOE TPUMEHEHNE
19 11.11.25 | bubdmmoreka [IOK
3JIEKTPUUYECKOTO 3BOHKA, T€HEepaTopa hitps-//m.cdsoo.ru/f0cc324
MIEPEMEHHOT0 TOKA, JIMHUH 3JIeKTponepenay o '
DKOJIOTMYECKUE PUCKHU IIPU MIPOU3BOJICTBE
20 | »suekTposnepruu. KynbTypa UCTIOJIB30BAHUS 13.11.25
3JIEKTPOIHEPTUH B IOBCEAHEBHOM )KU3HU
MexaHn4ecKrue BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTtb 18.11.25 | bubauoreka [IOK
pacnpocTpaHeHus U JuiMHa BOJHEL. [lonepeunsie u https://m.edsoo.ru/ff0ccas4
MIPOJI0JIbHBIE BOJIHBI
) 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa 20.11.25 | bubmuoreka IJOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DNIeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U 25.11.25 | bubmoreka [{OK
ckopocTs. [lIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHuumne! paguocssa3u U TenesuaeHus. Pazpurue 27.11.25

CpCACTB CBA3H. Pannonokanus



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

02.12.25 | bubdmmoreka IIOK
2 K K
5 oHTpobHAs paboTa «KosebaHus u BOTHBD hitps://m.odsoo.ru/f0cc6 8
[IpsmonuHeitHOE pacripocTpaHeHHE CBETa B bubnuorexa [IOK
26 | onHOpoaHOM cpene. ToueuHslli NCTOYHMK CBETA. 04.12.25 https://m.edsoo.ru/ff0cd35
JIy4 cBera 0
7 OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA. 09.12.25 | bubmmoreka [{OK
[TocTpoenue n3o0pakeHU# B TIIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
28 oTpaxkeHue. [IpenenbHblid yroJil MoJHoro 11.12.25 | bubmmorexa LIOK
p - Hped Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
9 JlaboparopHas pabota «3MepeHne mokazaremns 16.12.25 | bubdmmoreka [JOK
MPEIOMIIEHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue nzobpaxeHuii B JMH3E. 18.12.25 | bubmmoreka [JOK
®dopmyIia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHnas pabota «/MccnenoBaHue CBOMCTB 23.12.25
M300paKCHUH B JIMH3AX»
Hucnepcus cera. Ciio>XHBIA COCTaB OEJIOT0
32 | caera. lIer. JlabopaTopHas padota 25.12.25
«Habmoienre nucrnepcun CBeTay
WNurtepdepentus creta. Judpaxius cBera. 30.12.25 | bubmuoreka IJOK
33 .
JudpakuonHas pemeéTka https://m.edsoo.ru/ff0ced22
14 ITonepeynocts cBeTOBBIX BOIH. Iloapusanus 13.01.26 | bubamoreka LIOK
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPHI U YCTPOICTBA U YCIOBUS 15.01.26
ux 0€30MacHOro MPUMEHEHUs
36 | I'paHUIBI IPUMEHUMOCTH KJIACCUYICCKOM 20.01.26 | Bbubmuoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

MexaHuKH. [locTyaTsl cienuanbHON TEOPUU

https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 22.01.26 | bubmuoreka IJOK
3aMe]JIeHHE BPEMEHH U COKPAILIEHUE ITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.
38 CBsI3b MACChI C SHEPTHUEH U UMITYILCOM. DHEPTUS 27.01.26 | bubmiorera LIOK
p y ) P https://m.edsoo.ru/ff0cfc68
MOKOS
39 KontponbHas padota «Onruka. OCHOBBI 29.01.26 | bubmmoreka IJOK
CIIeIIMaIbHON TEOPUH OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ff0ct610
®otonsl. Dopmyna [1nanka. DHEprus U UMITYJIbC 03.02.26 | butdmmoreka IIOK
40
(dboTtona https://m.edsoo.ru/ff0cfe16
41 OTtkpsiTHE U HccaenoBanue GoTodddekra. 05.02.26 | bubmmoreka [{OK
Omeitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonb! porodddekra. YpaBHeHne DiHIITEHA bubnuoreka IIOK
42 | nna ororddexra. «KpacHas rpaHuia» 10.02.26 https://m.edsoo.ru/ff0d015
dbotorddekra e
bu6mmoreka [JOK
asienne ceera. OnbiTel [1. H. JIebenena.
43 A - A 12.02.26 https://m.edsoo.ru/ff0d04a
XuMHu4eckoe AeHCTBUE CBETA 6
TexHr4ecKue ycTpoicTBa U IPAKTUIECKOE
44 | mpumenenue: GporodneMeHT, HOTOMATUHK, 17.02.26
COJIHEUHas OaTapesi, CBETOIUO/
Pemenwne 3amad mo teme «JIeMEHTHI KBAHTOBOM 19.02.2 bubnmorera [TOK
45 9.02.26 https://m.edsoo.ru/ff0d030
OTITHKI
2
46 | Mogenb aroma Tomcona. OneiTel Pe3epdopaa no 24.02.26 | bubamnoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862

PACCCAHUIO O-HaCTHII. HnaHeTapHas[ MOACIIb

https://m.edsoo.ru/ff0d091

aToma a
26.02.26 | bubmunoreka IJOK
4 IT b
! OcTyIate bopa https://m.edsoo.ru/ff0d0afa
Nznyuyenue v norjionieHue (HOTOHOB MPpU
48 ne eyxo € aTomMa ¢ OJJHOTO q)OBHFI 3H€pFI/IH Ha 03.03.26 | bubmorexa LHOK
p VI{ A yp P https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BousiHoBBIE CBOMCTBa yacTull. Bosubl ne bpons.
49 KopnyckynspHo-BosiHOBOM ayanu3M. ClIOHTaHHOE 05.03.26 | bubmorexa HOK
PHyCRYIp oy ' https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3ITy4YEeHHE
OTtkpbiTHE paTUOaKTUBHOCTH. OMBITHI
50 | Pesepdopna mo onpeneneHnIo cocTaBa 10.03.26 | bubmmorexa [JOK
PROPA pet https:/m.edsoo.ru/f0d0fd2
PaAMOAKTUBHOTO U3TYUYCHUS
51 CgoiicTBa anbda-, 6era-, raMMa-u3TydSHUS. 12.03.26
BiustHue pagnoakTHBHOCTH Ha KUBBIE OPraHU3MBbI
OTKpBITHE IPOTOHA M HEUTpOHA. M30TOMHI. Bbu6morexa [JOK
52 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN 17.03.26 https://m.edsoo.ru/ff0d116
Oera-pacnazn. ['aMMa-u3yueHue 2
DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie
peakuuu. SnepHsiii peaktop. [Ipodiemsr bubmotera [JOK
53 ' ' ’ . 19.03.26 https://m.edsoo.ru/ff0d135
MEePCIIEKTUBBI, SKOJIOTUIECKHUE ACTICKTHI SIEPHOM p
SHEPTETUKHU =
54 | DOnementapHble YacTHUIIbl. OTKPBITHE MO3UTPOHA. 24.03.26 | Bbubmmoreka [JOK

MeTto/1b1 HaOJIIOIEHUS U PETUCTPALIUU
37€MEeHTapHbIX YacTull. Kpyrusii cToi
«DyHIaMEHTAJIbHBIE B3AaUMOAECHUCTBUS. EqUHCTBO

https://m.edsoo.ru/ff0d0e3
8



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
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(U3NIECKO KapTUHBI MUPaY

55

Oranel pa3Butus actpoHoMuu. IlpukinagHoe u
MHUPOBO33pEHYECKOE 3HaUE€HHE aCTPOHOMHH. Bun
3BE3HOTrO HeOa. Co3Be3ausl, ApKue 3BE31bI,
IITaHEThI, UX BUAUMOC IBUXKCHUC. ConneyHas
cucrema

26.03.26

56

Comnnue. CoHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3]

07.04.26

57

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. 3BE3IBI
TJIaBHOM MOCJeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE31. CoBpeMeHHBIE MPEICTAaBICHHS O
MPOUCXOXKICHUH U 3BOMOUMU COJTHIA U 3BE3]

09.04.26

58

Muneunsiii [lyTe — Hama ["anaktuka. [Tonoxxenune
u asrokenue Conana B [Nanaktuke. ['amakTHKH.
YEpHbIe ABIPHI B Ipax rajJakTUK

14.04.26

59

Bcenennas. Pasberanue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3inyueHue.
MertaranakTuka

16.04.26

60

Hepemennsie mpo6ieMbl aCTPOHOMHH

21.04.26

61

KonTponbHas pabota «DneMeHThl aCTPOHOMUU U
acTpoU3UKID»

23.04.26

62

O6o0maromuii ypok. Poib ¢hu3uku u acTpoHOMUHN
B 9KOHOMHYECKOH, TEXHOJIOTUYECKOH,
COILIMAJILHOW U 3TUYECKOU chepax NesiTeIbHOCTH
YenoBeka

28.04.26

63

O606maromuii ypok. Poib u Mecto pusuku u

30.04.26




ACTPOHOMHUH B COBPEMEHHOM Hay4YHON KapTHUHE
Mupa

Ob6o6maromuit ypok. Posib pusnueckoii Teopun B

05.05.26

64 | dopMuUpOBaHHUH MIPEICTABICHUHA O PUINICCKOM 1
KapTUHE MUpa
O6o6maromuii ypok. Mecto pusndeckoit
65 | KapTHHBI MUpa B 00IIEM PSIY COBPEMEHHBIX 1 07.05.26
€CTECTBEHHO-HAYUHBIX MPEJCTAaBICHUN O PUPOJIE
66 PesepBHbIil ypok. MarauTHoOE 1oJie. 1 12.05.26
DneKTpOMarHuTHas HHAYKIHS
67 PesepBHbiii ypok. Ontuka. OCHOBBI ClIEHHAIBHOMN ) 14.05.26
TEOPUHU OTHOCUTEIbHOCTHU
Pesepnrpiii ypok. KBanToBas pusuka. D1eMeHTHI bubnmorera [TOK
68 P YPOK- ' 1 19.05.26 https://m.edsoo.ru/ff0d178
aCTPOHOMHUU U acTPOPHU3UKU 4
OBILEE KOJIMYECTBO YACOB IO TIPOTPAMME 68 21.05.26
26.05.26

28.05.26



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI

10 KIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3
cpeaHero oémero oopa3oBaHus

10.1

JIeMOHCTpHpOBAaTh Ha TpUMeEpax poJib M MecTo (Gu3uKu B (HopMHP

KapTHHBI MUDPa, B pa3BUTUN COBPEMEHHOMN TEXHUKHU M TEXHOJIOTUH, B IIpa

10.2

Y4YuThIBaTh TPAaHUIBl NPUMEHEHHUS M3YUYEHHBIX (U3NYECKUX M
MHepIHUalbHas cucTeMa oTcuéra, abCOMIOTHO TBEPAOE TENO, UACaIbHb
KUJKOCTEN U TBEPABIX TEJI, TOUYCYHBIN DJICKTPUYECKUN 3aps]l — IIPU Pelll

10.3

PacnoznaBath Qusnueckue sBiIeHUS (MpoLECcChl) U OOBACHATH HUX
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH CTPOCHMSI BELIECTBA U 3JIEK
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE NaJeHHUE T
uHepLus, B3auMoeiictsue Tei; 1uddysus, OpoyHOBCKOE IBUKEHUE, C
Tel, W3MEHeHUuEe 0o0bEMa Ten NpU HarpeBaHuM (OXJaXIEHUM), Tel
KOHJIEHCaIus, [JIaBJIeHUE, KpUCTAIU3a1usl, KUIIEHHE, BIaXKHOCTh BO3/1
IIPU €ro HarpeBaHUU B 3aKPBITOM COCY[IE, CBSI3b MEKy ITapaMeTpaMu
9JIEKTpU3alus TeJl, B3aUMOAECHCTBUE 3apsiioB

10.4

OnucelBaTh MEXaHHYECKOE ABHUXKCHUC, HCIIOJIb3Ys (I)I/I3I/IHGCKI/IC
nepeMeuCHue, CKOPOCTb, YCKOPCHHUEC, MacCa TCJjia, CHJId, HMIIYJIbC
NOTCHIMAJIbHAs SHCPIrust, MCXaHUYCCKast pa60Ta, MEXaHUYCCKass MOIIH
TPAaKTOBAThb (bPI3H‘lCCKPIﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYHUH, HX 0003
(bOpMynLI, CBA3BIBAIOIINC NAHHYIO (I)I/I3I/IquKyIO BCJIMYMHY C IPYT'UMH BC

10.5

OnuceiBaThb HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI M TEIUIOBELIE B
BCJIMYMUHEBI: JAaBJICHUEC Tra3a, TEMIICpaTypa, CPCAHAA KHHCTHYCCKas OH
MOJIEKYJ, CPETHEKBagpaTUYHAsT CKOPOCTh MOJIEKYJ, KOJHYECTBO T
paboTa raza, K0d(pOUIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOTO JBHTAT
TPAaKTOBATh (bH3I/I‘-I€CKHI>i CMBICJI HUCIIOJIB3YEMBIX BCIWYUH, HX 0003
(hopMyJIbl, CBSI3bIBAIONINE JAHHYIO (U3NUYECKYIO BEJIMUMHY C IPYTHMHU B

10.6

OnuceIBaTh HU3YUYCHHBIC 3JICKTPUYCCKUC CBOMCTBa BCIICCTBA M DJJICKT

UCTONB3Yys (PU3NYECKHE BEIMYUHBIL: SJCKTPUUECKUN 3apsil, SJIEKTpUIec
IIOTEHIMA, PA3HOCTb IIOTEHLUAJIOB;, IIPU OINHUCAHUM IIPABUIBHO T
UCTOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHHMS U €AMHUIIBI; YKa3bIBaTh (¢
(U3NYECKYI0 BEIMYMHY C APYTUMHU BEIUYHMHAMU

10.7

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SIBICHUS, UCTIONb3YS (pu3ndec
BcemupHoro tiarorenus, I, II u III 3akonsr HproTOHA, 3aKOH COXpaHEHU
COXPAHEHHUS MMITYJIbCA, MPUHIMUI CYMEPIO3UIUUA CUJI, TPUHLUI pPaBH
0TCYETA; MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIEeCTBA,




KHHETHYECKON DHEPTUU TEIJIOBOTO JBMKEHHUS MOJICKYJI ¢ aOCOIIOTHO
TEPMOJMHAMHKHN; 3aKOH COXPAHEHHUs JJICKTPUUECKOTO 3apsjia, 3aKOH
CJIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE
MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIC MPUHIIUIBI JACUCTBUS MAIIWH, TPHOOPOB U TEX

YCJIOBUS UX 0e30I1aCHOT0 UCIIOIL30BaHUS B HOBCGHHCBHOﬁ KU3HHU

10.9

BBIMONMHATE 3KCIIEPUMEHTHI 110 MCCIICIOBAHUIO (PH3MUECKUX SBICHUIN
MPSIMBIX W KOCBEHHBIX U3MEPEHHI; TIpH 3TOM (hopMyupoBaTh mpobieM
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO 000pY,
(hOopMyIHPOBATH BHIBOBI

10.10

OcymiecTBiIATh TpSAMbIE W KOCBEHHBIE HU3MEPEHUS (PHU3MUECKUX B
ONTUMANIBHBIA CIOCOO0 M3MEpEeHHsi M HUCIOJb30BAaTh HW3BECTHHIE M
U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BEJIUYUHAMH C UCIIO
IpU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATH pE3yJbTa
(bu3MYeCKUX BEJIMYMH B B TaOIUI ¥ rpaUKOB, EIaTh BHIBOJIBI 110 pe

10.12

Cob6mrogate mpaBmiia 0€30MacHOTO TpyJa MpU MPOBEACHUH HCCI

IKCIIEPUMEHTa, y4eOHO-UCCIEOBATEILCKOM ©  TMPOCKTHOH  JesT
M3MEPUTENBHBIX YCTPOMCTB U 1TaO0paTOPHOrO 000PYIOBAHUS

10.13

Pemate pacu€THbIe 3aaun ¢ SIBHO 3aJIaHHON (DH3UYECKON MOACINBIO, U
TIPUHITUIIBI; HA OCHOBE aHaJu3a YCIIOBUS 3aJa4d BRIOUPATh (DU3UUECKY
BEJIMYUHBI U (HOPMYJIBI, HEOOXOUMBIE IS €€ peIleHus, IPOBOIUTD P
MOJTYYEHHOTO 3HaYeHUs (PU3NICCKON BETUIHHBI

10.14

Pemate KadecTBEHHEIC 3ala4M: BBICTpanBaThb JIOTHYCCKHU HCIIPOTUBOPC

OHOpOﬁ Ha M3Yy4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U CI)I/I3I/I‘-IGCKI/I€ SIBJICHU

10.15

Hcnonp30BaTh MpH pelieHu yueOHBIX 3aJjau COBpeMEHHbIEe HH(POpMAILL
CTPYKTYPUPOBAHUs, UHTEPIIPETALMM U NpPEJCTaBICHUs y4yeOHOH M Ha
MIOJIYYEHHOM U3 pa3InYHbIX UICTOUHUKOB; KPUTHUECKU aHAJIM3UPOBATh I

10.16

[IpuBomuTe mHpHMEpHl BKJIaJa POCCUUCKMX U 3apyOexHBIX YUYEHBI
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEX

10.17

Hcnonb3oBaTh TeopeTHYECKHE 3HaHMA 1O (u3MKe B IOBCETHEB
0€301acHOCTH U OOPALIEHNUH C TPUOOpaMH U TEXHUUECKUMH YCTPOUC
1 COOJIIOJICHHS] HOPM 9KOJIOTHYECKOT0 NMOBEICHUS B OKpYXKaoILIEel cpeie

10.18

PabGorate B rpymme C BBITTOTHEHHWEM Pa3IUYHBIX COIMAIBHBIX POJICH
palMOHAIIBHO paclpeaeaTh 00A3aHHOCTH U MJIaHUPOBATH AESTEIBHOC
aJIEKBATHO OIICHWBATh BKJIQJ KAXJOTO U3 YYACTHUKOB IPYIIIIBI B PEIICH

11 KVIACC



Konx nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHUsI OCHOBHOI 00pa3
cpeaHero oouero oopazoBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpHMEpax poyib U Mecto (usuku B hopmupo

KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTHH,
JIOZICH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

Y4YuTHIBaThH I'paHULIbI IPUMCHCHHUA U3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX MOJICHEH: T
AACPHAA MOACIIb ATOMA, HYKJIOHHAAd MOACJIb ATOMHOTO SJipa IIpHU PCIICHA

11.3

Pacnio3znaBath ¢uznueckue sBiaeHUs (IPOLECChl) U OOBICHATh UX Ha OCH
U KBAHTOBOM (PU3UKHU: AJIEKTpUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBET
JEUCTBUS TOKA, B3aUMOJICHICTBHE MarHUTOB, DJIEKTPOMAarHUTHAS MHITYKI]
Ha TPOBOAHMK C TOKOM ¥ JBWKYIIMHCS 3apsl, OJICKTPOMAarHu
MPSIMOJIMHEITHOE PAcCIpOCTpaHEHHUE CBETa, OTPaKEHHUE, MPEIOMIICHUE,
MoJIsIpU3aIusl CBETa, JUCIEepPCUs CBeTa, (OTOIIEKTpUUYECKUd 3d
JIaBJICHWE, BO3SHMKHOBEHME JIMHEHYATOrO CIIEKTpa aromMa BOJOpOJa, €
PaoaKTUBHOCTD

11.4

OnuceIBaTh N3yuyeHHbIE CBOMCTBA BELIECTBA (3JEKTPUUECKUE, MATHUTHBI
IIPOBOJIUMOCTb PA3JIUUHBIX CPEA) U AJIEKTPOMArHUTHbIE SIBJIEHUS (TIPO
BEJIMYMHBL: DJIEKTPUYECKMM 3apsAl, CWIa TOKa, 3JIEKTPUYECKOe
COIIPOTHBIIEHHE, pPa3HOCTh mNoreHnuanoB, DJC, pabora Toka, HHAY
Awmnepa, cuna JlopeHna, UHIYKTUBHOCTh KaTYIIKH, SHEPrHs 3JEKTPU
NepuoJl M YacToTa KosiebaHWi B KOJIEOATENbHOM KOHTYpE, 3aps
TrapMOHUYECKUX SJIEKTPOMArHUTHBIX KoyeOaHul, (POKYCHOE pacCTOsH
IIPU OMUCAHUM MTPABUIILHO TPAKTOBATH (DU3UYECKUIA CMBICI UCHOIb3YEM
€IMHUIIBI; YKa3bIBaTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO (Qu3nue
BEJIMYNHAMU

11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHHA W IPOLCCCHI, HCIIOJI

CKOPOCTH 3JIEKTPOMArHWTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETa,
MepUOJT Toypaclaaa, SHEPrus CBS3UW ATOMHBIX SJep; TPH OIUC
(U3UYEeCKUH CMBICIT MCTOJB3YEeMbBIX BEIUYHH, MX O0O3HAYCHUSI U €1
CBS3BIBAIONINE JaHHYI (HU3UYCCKYI0 BEIMYUHY C JIPYTUMH BEJIAY
(hbU3NYECKON BETUIHHBI

11.6

AHanuzupoBaTh (PU3MUECKUE IMPOLECCHl M SBJICHHUS, HCIONB3YS (PHU3H
3akoH OMa, 3aKOHBI M10CJIEI0BATENBHOTO U MapajIEIbHOIO COEIUHEHUS
Jlenua, 3aKOH 3J€KTPOMarHUTHOM UHYKIUH, 3aKOH IPSIMOJIMHEWHOTO P
OTpaKEHHs CBETA, 3aKOHBI IPEJIOMIIEHHS CBETA, YpaBHEHUE OMNHINITE
COXPAaHEHHUsI DHEPrUH, 3aKOH COXPAHEHHUS HMIIyJIbCa, 3aKOH COXpPaH
3aKOH COXpaHEHHUs MaccOBOr0 4HCIa, MOcTynaTsl bopa, 3akoH paauo
pa3ianyaTh CIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTudec
(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OnpenensTh HalpaBiIeHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIS IPOBO
cunbl JlopeHua




11.8

CTpouTh U ONUCHIBATh U300paKEHNE, CO3/]aBAEMOE TUIOCKUM 3€PKaJIOM,

11.9

BBINONHATE SKCIEPUMEHTHI M0 UCCIIEI0BAHUIO (PU3UUECKUX SBICHUNA U
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUIl; IPH 3TOM (hOPMYIHPOBATEH MPOOIEM
SKCHEPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOTO 000py.I
(hopMyIHpPOBATH BHIBObI

11.10

OcyiecTBIsITh NpsSMble U KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BE
ONTHUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJb30BaTh W3BECTHBIE ME
U3MEpPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3NYECKUX BEIMYHH C UCIOJIIb30BaHUEM
KOHCTPYUPOBaTh YCTaHOBKY, (DPUKCHpOBaTh pe3yJbTaThl TMOJTY4YEeHH
BEJIMYMH B BUJIE TAOJUII U TPaUKOB, AeTaTh BBIBOBI 110 pe3yJIbTaTaM U

11.12

Cob6mrogate mpaBuia 0€30MacHOr0 TpyAa IMPU IPOBEACHUH HCCIe
JKCIEepUMEHTa, Y4eOHO-HCCIEI0BATEeNbCKOM UM MPOEKTHON jJesiTe
WU3MEPUTENIbHBIX YCTPONUCTB U 1aOOPaTOPHOTo 000PYIOBAHUS

11.13

Pemrate pacué€THble 3aauu ¢ SBHO 33JJaHHON (U3NUECKOI MOJEINbIO, UC
NPUHIUIBI; HAa OCHOBE aHalu3a YCJIOBUS 3aJadyd  BBIOMpaATh (u
¢usnveckre BeIMIUHBI U (HOPMYITBI, HEOOXOAUMBIE I €€ PEeIeHHs, 1P
pearbHOCTh MOJIyYE€HHOTO 3HaUYeHUs (PU3MUECKON BEINIHHBI

11.14

Pemars kauecTBEHHBIEC 3aJ1a4K: BbICTPAUBATDh JIOTHYCCKHN HCIIPOTHUBOPCH
OHOpOﬁ Ha N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/Ie SBJICHN

11.15

Hcnonp3oBaTh MpH pelmeHuH Y4eOHBIX 3a7ad COBPEMEHHBIE HH(O
IIOMCKa, CTPYKTYpHUpPOBaHHA, HHTCPIPETAOIMU W HOPCACTABICHUA YU
HHq)OpMaHHH, HOJIyLIeHHOI\/JI M3 PA3JIMYHbIX HCTOYHUKOB; KPUTHUYCCKHU
HH(pOpMaLIHIO

11.16

OOBSACHSATH MIPUHIUIIBI JeUCTBUS MalllMH, HpI/I60pOB U TCXHUYCCKUX YCT
0€301I1aCHOTO MCIIOIL30BaHUSA B MOBCEIHEBHOM KM3HHU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEX

11.18

Hcnonb30BaTe TEOpEeTHMUYECKUE 3HAHUS MO (U3MKE B TOBCEIHEBH
06e30macHOCTH HpHU OOpalleHuH ¢ OpuOOpaMu U TEXHUUYECKUMH YC
3JI0POBbSI U COOJIIOJICHHS HOPM KOJIOTHYECKOT0 NOBE/ICHUS B OKPYXKAI0

11.19

PaGortate B rpymme ¢ BBINOJIHEHHUEM DPA3JIMYHBIX COLUAIBHBIX POJIEH,

PaIMOHATILHO PACTIPEACIIATh 00sI3aHHOCTUA M TUIAHUPOBATH JEATEIHHOCT
aJICKBATHO OIICHUBATH BKJIA]l KAXKIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHHUE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KIIACC

Koxa
pa3zaeia

Kon nposepsiemoro
3JIeMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAH

1.1

®usuka — Hayka o npupojze. Hayunble MeTObI

Pons skcriepuMeHTa W TEOpUU B Tpollecce MO3H
¢busuke

1.2

MogenupoBanue (QU3MUECKUX SBICHHA H TIp
@uU3NYECKUE 3aKOHBI U TEOPHUH. |'paHULIbI PUME
[Tpuniun cootBercTBUs. Posib 1 MecTo pusuku

Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKON eATEIIb

MEXAHHWKA

2.1

###HPari#KUIHEMATHUKA

2.1.1

Mexanuueckoe nBHkeHHE. (OTHOCUTENBHOCTH
Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemenienue, cKOpoCTh (CpemHsisi CKOPOCTh, MT'H

MaTepuaIbHOM TOYKH, MX IPOEKIUU Ha OCU C

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOC U PaBHOYCKOPCHHOC IPAMOJIN
3aBUCUMOCTH  KOOpAWHAT, CKOPOCTH, YCKOpPC
MaTepHaanoﬁ TOYKHU OT BPCMCHU

2.1.4

CBoOoanoe nagenue. Y CKopeHue cBOOOHOTO maj

2.1.5

KpuBonuneiinoe neuxkenue. PaBHOMepHOe IBU
OKPY’XHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHas C
IleHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHn4ecKkue yCTpoHuCTBa: CIIUIOMETP, ABUKEHUE
neperayu

2.1.7

[IpakTuyeckue paboThl. M3mepeHHe MIHOBEH

COOTHOLICHUS MEXAY IyTSIMH, NPONIACHHBIMU
paBHbIE NPOMEXYTKH BPEMEHHU IIPU PABHOYCKOP
CKOPOCTBIO, paBHOM Hyqr0. M3ydeHue nBukKeHU
W3ydenue qBMKEHUS Teja, OpPOIICHHOTO TOPU30HT




##HPart## INTHAMUKA

[Ipuamun otHocurensHOCcTH ['anmuned. Ilepseiit 3

2.2.1 N
CUCTEMBbI OTCUETA
222 Macca tena. Cuna. [IpuHIMO Cyneprno3uiiviy CUuil
)93 Bropoii 3axkon HplOTOHa mi11 MaTepHalbHON TO
o orcuéra (MUCO). Tpetnii 3akon HploTOHA 1151 MaTe
oy 3aKOH BCEMUPHOro TAroTeHus. Cuiia TSKECTH.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHUS CKO
2.2 2.2.6 Koaddumment tpenus. Cuna CONMpOTHUBICHUS TIP
WJIM Ta3e
2.2.7 [loctynaTenbHOE U BpalaTeabHOE ABUKEHHUE a0CO
998 MOMEHT CuJIbl OTHOCUTENBHO OCH BpateHus. [1n
o TBépmoro tena B UCO
229 TexHuueckue ycTpoHCcTBa: MOJIIUITHUKH, JBUKEH
[IpakTuueckue paboTel. V3ydeHue nBkeHUS Op
1oJ JeHMCTBUEM HeCKoJbkuX cui. MccrnenoBanu
2.2.10 BO3HHUKAIOIMIUX B J1eOPMHUPYEMOH MpyKUHE U pe
ux nedopmanuu. McenenoBanue ycloBuil paBHOB
OCh BpaIICHUS
23 ###Par###3AKOHBI COXPAHEHUA B MEXAHU
231 Nmmynbe MaTepranbHOM TOYKU, CUCTEMBI MaTEPH
o U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus uMmiyisca B ICO. PeaktuBHOE
233 PaGora cuibl
234 MoONIHOCTE CHIIBI
2.3.5 Kunernueckas 3Heprusi MaTepuagbHON TOUkH. Teo
236 [TorenuuanbHas sHeprus. [loTeHuuanbHas sHEp
o npyxuHbl. [loTeHuanbHas sHeprus Tena BOIu3u
[ToTennumanbHple ¥ HEMOTEHUHAIbHBIE CUIbL. C
2.3.7 CHWJI C M3MEHEHHEM MEXaHMYECKOW HSHEPruu CH
MEXaHUYECKON IHEPIUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuuyeckue ycCTpoONCTBA: JBUKEHHE pAaKeT,

IIHUCTOJICT




[IpakTuueckue pabotsl. M3ydeHue cBs3u ckopoc

2.3.10 Hccnenosanue cBsA3H pabOTHI CHIIBI C U3MEHEHHEM
3 MOJIEKVYJISAPHAS ®U3UKA U TEPMOJAMHAMU
###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
311 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHY
nskenue. Auddysus. Xapakrep 1BuKEeHUs U B3a
310 Mogaenu CTpoeHHsI Ta30B, JKHAKOCTEH M TBEPIb
BEIIECTBA HA OCHOBE ATHX MOJIeNei
3.1.3 Macca monexyin. KonnuectBo BemectBa. [loctosin
314 TennoBoe paBHoBecue. Temmeparypa u e€ u
Henscns
31 315 Mopens wuneanpHoro raza. OCHOBHOE YpaBHEH
TEOPHUH UICATIHOTO ra3a
316 AGcomtoTHas TemrepaTypa Kak Mepa cCpelHed Ku
nBukeHust yactuil ra3a. [llkana remneparyp Kenb
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3axoH /|
318 l"azoBble 3akoHBI. M30mporeccsl B UACAIBHOM Ta:
BEIIECTBA: H30TEepPMa, U30X0pa, u300apa
3.1.9 TexHuueckue ycTpoicTBa: TEpMOMETP, OapOMETp
3110 [IpakTnueckne paboTel. M3MepeHwe ™acchl B
HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMeTpaMu
3.2 OCHOBbI TEPMOJIMHAMUWKN
391 TepmonuHamuueckas cucreMa. BHyTpeHH:A
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS
390 KonuyecTBo Temnotsl u pabota. BHyTpeHH:s 2HE
rasa
Buast TeIJIonepe/layu: TEIJIONPOBOAHOCTD
323 TeroéMkocTh Tena. YjaenbHas TEIIOEMKOCTD
TETJIOTHI MIPH TEIIoNepeaaue
304 [TepBriii 3akoH TepMoauHaMuKku. [IpuMeHeHue e
uzonpoueccam. ['paduueckas untepnperanus pad
TennoBble MamuHbl. [IpUHUKNBL AEHCTBUS TEIUT
3.2.5 SHEPrUM B TEIUIOBBIX MammHax. Kosddumment
KIIM) TermoBoit mamunsl. [{ukn Kapuo u ero KI1
3.2.6 Bropoit 3akon TepMmoaumHamuku. HeoOpaTum

TernnoBbie IBUTATEIIH. OKOJIOTHYECKHE HpO6JICMBI




3.2.7

TexHuueckue yCTpOMCTBA: JABUIAaTeNlb  BHYT

XOJIOOUJIbHUK, KOHAUITUOHED

3.2.8

ITpakTuyeckue paboTel. M3mepenue ynenbpHoil Temn

##HPari#H## Al PEIATHBIE COCTOSHMA BEINECBA. ®A30Bb

[TapooOpa3oBanue u KoHaeHcauus. Mcmapenue

3:3.1 11apooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATYPHI KHII
332 AOGCOIFOTHAs! ¥ OTHOCUTEJIbHAS BIIAXKHOCTH BO3yX
333 Teépnoe Temo. Kpucrammmueckue u amMopQHbBI
kpuctayos. XKuakue kpucramuibl. COBpeMEHHbIE
33 334 [InaBneHue u kpucTauM3anus. Y AeiabHas TEIIOT
3.3.5 VYpaBHeHuUe TEI0BOro OanaHca
TexHnueckue yCTpONCTBA: TUTPOMETP U ICUXPO
3.3.6 MOJIyYEHUsI COBPEMEHHBIX MAaTEpHAIOB, B TO
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padoTsl. Mi3MepeHue BIaxHOCTH BO
4 SJIEKTPOAMHAMUKA
##HHPar#H##IJIEKTPOCTATUKA
4.1.1 Onekrpu3anus Tel. DIeKTpUUecKui 3apsa. J[Ba Buy,
4.1.2 [IpoBOIHMKH, TUDIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiicteue 3apsanoB. 3akon Kynona
415 Onextpuueckoe 1none. HanpsokéHHOCTh  27eK
CyNepro3uyu. JIMHUN HaNPsSKEHHOCTH DIIEKTPUY
4.1 4.1.6 Pabota cwit anekTpocraruueckoro mosis. [lorenmm
417 [IpoBOgHMKM W OUAJIEKTPUKH B IIOCTOS
JlsnexkTpuueckasi IPOHULIAEMOCTh
418 OnekTpoéMkocTh. KoHaeHcaTop. OJIEKTPOEMKO
DHeprus 3apsKEHHOTO KOHJEHCAaTopa
TexHuueckue ycTpoWCTBa: 3JIEKTPOCKON, 3Jie
4.1.9 3alMTa, 3a3€MJICHHE JJICKTPONPUOOpPOB, KOHJ
IIPUHTEP
4.1.10 [IpakTuueckue padboTsl. I3MepeHue 31eKTpoEMKOC
4.2 #HPar#HTIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKH B PA3

4.2.1

VYcnoBus CylIeCTBOBAHUS MOCTOSHHOTO AJIEKTPU
Cuia toka. I[1ocTOSIHHBII TOK




4.2.2

Hamnpspxenune. 3akon Oma i1 y9acTka 1enu

423

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPO

4.2.4

HOCJ’IG,Z[OBaTeJ'IBHOC, napaji€JIbHOC, CMCIIAHHOC C

4.2.5

Pabota snexrpuueckoro Toka. 3akoH J[xoyms — JI

4.2.6

MOH_IHOCTI) SJICKTPHYCCKOI'0 TOKa

4.2.7

anekTpoBkymas cuna (nanee — 3J1C) u BHyTpe
Toka. 3akoH OMma Juisi MOJHON (3aMKHYTOH) 3

3aMbIKaHUC

4.2.8

9J'ICKTpOHHaH IIpOBOAUMOCTD TBép,Z[BIX MCTaJlJI0
MCTAJJIOB OT TCMIICPATYPHI. CBerHpOBO,I[I/IMOCTB

4.2.9

OnexTpuueckuil TOK B BakyyMe. CBOICTBaA 3JIEKTP

4.2.10

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! P
CgoiicTBa p-n nepexoxa. [lomynpoBoIHUKOBEIE TP

4.2.11

DNEeKTPUYECKU TOK B DJIEKTPOIMTAX. DI
DNeKTpoIn3

4.2.12

BHCKTpI/IquKI/Iﬁ TOK B ra3zax. CaMOCTOSTEIbHBIN
PazauyHbIe THIIBI CAMOCTOATEIBHOIO pa3psaa. Mo

4.2.13

TexHuueckue ycTpoucTBa: amMIepMETpP, BOJIBTM
3JIEKTPOHArpeBaTebHbIe IPUOOPHI, ITEKTPOOCBET
CONPOTUBIIEHUS, BaKyyMHBId  JMOI, TEPM

HOJ'IyrIpOBO)IHI/IKOBI)II\/'I U0, raJIbBaHHUKa

4.2.14

[IpakTudeckue paboThl. M3yueHne CMEaHHoro ¢
N3mepenne OJIC wucTOYHMKA TOKa M €0
Habmtonenue snexrponusa

11 KIIACC
Kox
KoanposepsieMmoro 3;1emMeHTa IIpoBepsieMbie 3JIeMEHThI COIePKAHUA
pasaeia
4 OJIEKTPOAMMHAMUKA
4.3 #HPart#HM AT HUTHOE T10OJIE. DJIEKTPOMAT'HUTHAS 1

43.1

TlocTosHHBIE MAarHuThl. B3anMoielicTBHE MOCTO

432

MarnutHoe mnojue. BeKTop MarHUTHOW HMHIYK
Jluaun MaruuTHOM MHIyKuuu. Kaptuna nuHu
MIOCTOSIHHBIX MarHUTOB




MarnuTtHoe mosie IpOBOJHMKA ¢ TOKOM. Ka

433 MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIICB
tokoM. OnbeIT OpcTena. BzanmopeiicTBre mpoBo
4.3.4 Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE
435 Cuna Jlopenua, e€ MoayJib U HarnpaBiieHue. /(B
o B 0JIHOPOJJHOM MarHUTHOM TIojie. PaGoTa cuibl
4.3.6 SIBnieHue HIEeKTPOMAarHUTHON UHAYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW WHYyKIIUH
4.3.8 OJ1C unaykiuu. 3aKOH 3J1€KTPOMArHUTHON UH]I
439 Buxpeoe anexrpuueckoe nose. 3C unaykim
o MOCTYNaTeNbHO B OAHOPOJHOM MarHUTHOM TOJI
4.3.10 [IpaBuiio Jlenna
4.3.11 NHayKTUBHOCTD. fIBIeHNE CaMOUHAYKIMH. D]
4.3.12 OHeprus MarHUTHOTO TOJISl KaTYIIKHA ¢ TOKOM
4.3.13 OJIEKTPOMAarHUTHOE I10JIE
4314 TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
o 371eKTPOBUIATEN b, YCKOPUTENH 2JIEMEHTAPHBIX U
[Ipaktuyeckue paboTbl. M3yueHue MarHUTHO
4.3.15 HccnenoBanne pAeMcTBHUS IIOCTOSHHOIO Ma

HccnenoBanue sBieHUs 3HeKTpOMaFHI/ITHOﬁ HUH

KOJIEBAHUA 1 BOJIHbBI

5.1

#HHPart#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE K

Kosnebarenpaas  cucrema. CBOOOIHEBIE

> xone6anus. Ilepros, yacToTa, aMIIUTYAa U da
5.1.2 [IpyxvHHBIA MasgTHUK. MaTeMaTHYECKUN MasAT
513 VYpaBHeHHe rapMoHHYECKUX KosieOanmii. Kune
o OIMCaHue K0JIeOaTeIbHOTO IBUXKEHUS
[IpeBparienue 3Heprun Mpu rapMOHUYECKUX K
5.14 KoJIeOaHUN MCXOAHOW BEIMYHMHBI C aMIUTUTYIa
YCKOpPEHUs
KonebGarenbupiii  kOHTYp. CBOOOIHBIE 3JIEK
5.1.5 UcaNbHOM KOJeOaTeIbHOM KOHType. AHajor
3IEKTPOMAarHUTHEIMU KoseOanusiMu. dopmyna
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM KOJIe
5.1.7 BrinyxneHHble MexaHuueckue kosebanus. Pe




BoinyxneHHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHMUSI.

5.1.8 Ilepemennsbiit Tok. CHHYCOUJAJIbHBII IEPEMEHH

51.9 MoOIHOCTh MEPEMEHHOTIO TOKAa. AMIUIUTYIHO
CHJIBI TOKA U HANPSDKEHUS
Tpancdopmarop. IIpousBoxacTBo, mepenava u

5.1.10 SHEPrUM. DKOJIOTMUYECKHE PUCKH IIPHU ITPOU3BO
KynbTypa ncrosnb3oBaHus 371€KTPO3HEPTHH B 1T

5111 Texaudeckue ycTpoiicTBa: cericMmorpad, s
JJIeKTponepesayd
[Ipaktuyeckne pabotel. MccnenoBanue 3a

5112 KOJICOaHUH Tpy3a HA HUTU OT JUIMHBI HUTH U
IIEPEMEHHOI0 TOKa B LIENU U3 MOCJIEI0BATENbH
KaTyIIKH U PE3UCTOpa

##HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

591 MexaHuuyeckue BOJHBI, YCIOBUS PaclpocCTp
pacnpocTpaHeHus U JIMHa BOJIHbL. [lonepeuHnsl

522 ##HtPar#H# Untepdepenus u nudpaxus mexa

523 3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. Bbico
ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS M3IIyde

524 Bzaumuas opuenramus BexktopoB E, B u v
BaKyyMe

59 CBolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:

525 noJsipu3anusi, Judpaxius, uHTEphepeHIus.
BOJIH

596 [IIkana 351€eKTpOMAarHUTHBIX BOJIH. [IpuMeHeH
TEXHHUKE U OBITY

597 [IpuHIMIIBI paAuoOCBA3H U TeneBUIeHu. Paau
3arpsA3HEHHUE OKPYKAOLIEH CPEeJIb
TexHuueckue yCTPOMCTBA: MY3bIKAJIbHBIE U

5.2.8 JUMAarHoCTHKa B TEXHHUKE M MEIHLIMHE, pajaap,
anTeHHa, tenedon, CBU-neup

53 ###HParfH##OII TUKA

5.3.1 [IpsAMonMHETHOE pacIPOCTPAHEHHUE CBETA B OJ1

530 Otpakenue cBera. 3aKOHBI OTPAKEHUS CBET
TUIOCKOM 3€pKaIe

533 [Ipenomnenne cBeta. 3aKkOHBI MPETOMIICHUSI CB




PETOMIICHUS

534

[lomHoe BHyTpeHHee otpaxkeHue. lIpenenbHbIi

OTPAXKCHUSA

53.5

Hucniepcus cBera. Ciio>XKHBINA COCTaB OEJIOTO CB

5.3.6

Cobwuparolue 1 pacCerBaroINe JTUH3bL. TOHKas
U OIITHYUEecKasd cwia TOHKOW nuH3BL Il
COOMparOIIMX W pPAaCCEeUBAIOIIUX JIMH3AX.

VBenuueHue, JapaeMoe JIMH30M1

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUIYECKON OIT

5.3.8

Wntepdepennus cBera. KorepeHTHble HCTOY
MakCUMyMOB ¥ MHUHHUMYMOB B HHTepdepe

CI/IH(ba?:HBIX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakmus  ceta. [dudpaxkinuonHas pemé

[JIABHBIX MAaKCUMyMOB TpU TMaJeHUH MOH
TUGPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonspuszanusa ceera

5.3.11

Texnuueckue YCTPOIZCTB&Z O4YKH, JIyna,

anmapar, MHKPOCKON, TeJEeCKOI, BOJOKOHH
peméTKa, moIspouI

5.3.12

[IpakTuyeckue paboTel. Mi3MepeHue mokazares

CBOICTB M300pakeHu# B inH3ax. HaOmonenue

DJIEMEHTGHI CIIELITUAJILHOW TEOPUU OTHOCUTEJIb

6.1

['paHnLBl TIPUMEHUMOCTH KJIACCUYECKOU Me
OTHOCHUTEJIBHOCTU: WHBAaPUAHTHOCTb MOZYJIS

MPUHIUTT OTHOCUTEIFHOCTH DWHINITEHHA

6.2

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3amea
JUINHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3b Macchl C YHEPTUEH U UMITYJIBCOM CBOOO
CcBOOOHOI YaCTHULIBI

KBAHTOBA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyna [lnanka cszu sHEprun Ho
U UMITYJIbC POTOHA

OtkpeiTHe U uccnenoBanue doroddpdexra. Omn
dororddekra




VYpaBHenue  OiWHmTeiHa ans  GoToddd

7.1.3
dbotorpdexra
7.1.4 Hasnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XUMHUYECKOe JeHCTBUE CBETA
716 Texnuueckue ycrpoiicta: (otosnement, ¢ot
o CBETO/IMO/
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. OnbiThl Pesepdopna
o aroma. [1nanerapHas MoJieslb aTOMa
[Toctynatel bopa. M3nydenue u norsiomenue ¢
7.2.2 OJHOTO YPOBHSI SHEpPrud Ha Japyro. Buasl
SHEPTUU aToMa BOJIOpOa
7.2 793 BonHoBeIe cBoiicTBa yactull. Bosubl e bpoii
o nyamusM. Jupakiys SIeKTPOHOB HA KPUCTAIL
oy CrioHTaHHOE U BBIHYKIECHHOE M3IIyueHHe. YC
o nasepa
795 TexHudeckue yCTpONCTBA: CHEKTpPaIbHBIA a
o KBAHTOBBIN KOMITBIOTED
7.2.6 ITpakTuueckue pabotsl. HabmoneHue aunHeiya
7.3 ATOMHOE APO
7.3.1 MeToap! HaOJIIOICHHUS U PETHCTPALIUU SJIEMEHT
OtkpeiTue paanoakTuBHOCTH. OnbIThl Pesepd
7.3.2 paaroakTUBHOTO u3MydeHus. CBoOMCTBa aib
BnusiHue parioakTHBHOCTH Ha JKMBbIE OpraHU3
733 OtkpeiTHE NpoTOHA M HeWTpoHa. HykioHHas
o MBanenko. 3apsy sapa. MaccoBOe 4UCIIO sIpa.
734 Anbda-pacniaz. DJIEKTPOHHBIH H  TO3UTPO
o M3TydeHue. 3aKOH PaJHoaKTUBHOTO pachaza
7.3.5 OHeprus cBA3M HyKJIOHOB B sifpe. SInepHble cui
7.3.6 Snepubie peakuuu. JleneHue u CUHTES Alep
737 Snepublit  peaktop. TepMosaepHbI CHHTES.
o SAJIEPHON DHEPTETUKH. DKOJOTHYECKHE ACTIEKTHI
73.8 DOnemeHTapHble 4YacTUlbl. OTKpBITHE TI0
o B3aMMOJICHCTBHS
7.3.9 TexHuyeckue ycTpoHCTBa: J103UMETp, KaMepa

aTomMHast bomMOa




[TpakTueckue pabotel. MccnenoBanue Tp

7.3.10
¢dororpadusim)
OJIEMEHTBI ACTPOOU3NKU
21 Bun 3Bé3nmnoro neba. Co3Be3mmsi, SIPKUE 3B
' JBIKCHHE
2.2 Conneunas cucreMa. [lmaHeTsl 3eMHONM TIpyn
' CIYTHUKM, KapJIMKOBbIE IUIaHEThI. Maible Tena
8.3 Comnre, potochepa u atmochepa. CoHeuHas
8.4 WcTtounuk sneprun ConHua u 3B€37
3BE31bI, MX OCHOBHBIC XAPAKTEPUCTHKH:
2.5 TEMIIEpaTypa, MX B3aUMOCBA3b. [lnarpamm
' CBETUMOCTB». 3BE3[bl ITIABHOM IOCIIENOBATENb
CBETUMOCTB» JUIS 3BE3] INIaBHOM MOCIIEN0BATENb
2.6 ###Par###Buytpennee crtpoenue 3BE3d. Co
' NPOUCXOXKJIEHNU 1 3BooLK ColHIa U 3BE311. D
Mneunsiii Ilyte — nama [anaktuka. Crnmp
8.7 pacnpezneneHue 3B€31, raza U nbuid. [lomox
I"anaktuke. Ilnockas u cepudeckas nojacucre
2.8 Tunel ramaktuk. PangporasiakTuku M KBasap
' raJlakTUK
Bcenennas. Pacimpenune Beenennoil. 3akoH
8.9 Bospact u paguyc Beenennoii, Teopus bombi
Bcenennoiy. PennkroBoe usiaydeHue
2 10 Macmirabnass  ctpyktypa Bcenennoit. M

po0JieMbl aCTPOHOMUHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka. 10 knacc. Maxumes ['.4., byxosues b.b., Corcknit H.H.; nox
penakiueit [TapdpentreBoit H.A. AxkuinonepHoe o6miectBo «M3naTenscTBo
«IIpocseienue»

» ®usuka. 11 knacc. Msxuies ['.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [lapdpentreBoit H.A. AxkuinonepHoe o6miectBo «M31aTenscTBo

«IIpocseienue»

METOAUYECKHUE MATEPHUAJIBI IS YUYUTEJA
®usuka. 10 knace. Aunaktuueckue matepuaiisl - Mapon A.E., Mapon E.A.,
Axk1monepHoe obmiectBo «M3narensctBo «lIpocBemienue
®uzuka. 11 knace. [Junaktuueckue marepuansl - Mapon A.E., Mapon E.A.,

AxknmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/,

https://nsportal.ru/ ,

https://infourok.ru/,

https://multiurok.ru/






