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[Ipeamer (kypc) ®@usuka
Knacc 10-11

OO11ee KOIMYECTBO YacoB 110 yueOHOMy miany coctasiser 136 gacos: B 10
Kjacce — 68 yacoB (2 yaca B Hefento), B 11 kimacce — 68 yacos (2
gaca B HEJICITIO).

CocraBien B cootrBercTBUU ¢ DenepanbHOl pabodel mporpaMMoil no gpusuke

VueOHHUKH:

Mskumes I'.5., Byxosues b.b., Cotckuit H.H. mon. penakiueit [TapdenrseBoit
H.A. ®usuka. 10 kinacc. AxkimonepHoe obmiectBo «3natenscTBo
«IIpocsemenuey, 2023

Mskumes I'.5., bByxoBues b.b., Yapyrun B.H. noxn. penakuueii [lapdentseBoit
H.A. ®uzuka. 11 xnacc. AkunonepHoe o6mectBo «M3narenscTBo
«IIpocsemenuey, 2023

CocTaBUTEND:
Cemun A.M.
YUUTETb PUBUKH



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHus pa3pabOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B I'OC
COOQO, a Taxxke ¢ yuérom (enepanbHO paboyeil MpOrpaMMbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranmsanuax  Poccuiickon ~— @Pexepanuu, — peAM3yKOIIUMX  OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMmbl 1O (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyyeHun uX @u3nke Ha ©0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOrO  moaxoxa. [lporpammMa 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mMiuaHUPyEeMbIM JIMYHOCTHBIM, MHPEIMETHBIM H
METaInpeIMETHBIM pe3ysibTaTaM OOy4EHHs], @ TAKXKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluuyd  MEXIPEIMETHbIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYYHbIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnstoTcs OCHOBHBIE ULENH H3YyYEHHS
(u3HKK Ha YpOBHE CpeHEro o01ero o0pa3oBaHusl, MIAHUPYEMBIE PE3YIIbTaThl
OCBOEHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MpEeAMETHbIE (HA
0a30BOM ypOBHE).

[Tporpamma no pu3uke BKIHOYAET:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (H3MKu Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO T0J1aM 00YyUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rogam o0ydeHwus.

®du3uka Kak Hayka O HaumOoJiee OOIIMX 3aKOHAaX MPUPOJIbI, BHICTyIas B
KayecTBEe Y4YeOHOro IMpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHM 00 okpyxawomeMm wmupe. llkonbHbld Kypc (u3uku —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MPEAMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB M SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUU OINpeesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cdepe SHEepPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMHU M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI Mupa O0Oydyarolmuxcs, B
(¢bopMHpOBaHME YMEHUW MNPUMEHATh HAyYHbIA METOJ TO3HAHUS MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca pusuku i YpOBHS CpPEIHEro OOIIero oOpa3oBaHUs
NOJIOKEH PsIi HJIeH, KOTOpbIE MOXHO pacCMaTpuBaTh Kak MPUHLMIIBI €ro
OCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEMl KypC SIBJIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuas U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3HKU
o0beMHEH BOKPYr (u3MuUecKUX Teopuid. Benymmm B Kypce sBiseTcs
(dbopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTe€puu, BEUIECTBE U
ToJIeE.

Hoesn eymanumapuszayuu. EE peannsanns NpeAnonaraeT UCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIHANA (PU3HUYECKON HAyKHU, OCMBICIECHUE CBSI3H PA3BUTHS
¢u3uKkM C pa3BUTHEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIeMaMH.



Hoess npuxnaomnoii nanpasnennocmu. Kypc ¢usuku mnpeamnonaraer
3HAaKOMCTBO C INHPOKHUM KPYrOM TEXHHUYECKHMX ¢ TEXHOJIOTHYECKHUX
IIPUJIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss HOCPEACTBOM BBEIEHUSA 3JEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIC CBSA3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npobjieM  palMOHANBHOTO  MPHPOJAONOIB30BAHUS W DKOJOTMYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH dJIEMEHTaMH Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus ABJIAIOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHU O
CTPYKType MOCTPOCHUS (PUZNIECKON TEOPHH, poiu (DyHAaMEHTAIbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O TMPHPOJAE, TPaHUIIAX
NPUMEHUMOCTH TEOpWH, ISl OMHCAHWS eCTECTBEHHO-HAYUYHBIX SBICHUNA U
MIPOIIECCOB).

CuCTEeMHO-ACITENPHOCTHBI TOAX0A B Kypce (H3UKHA pealn3yercs
MPEXKJE BCEr0 3a CYET OPraHU3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuaromuxcs. [[nsi 6a30BOro ypoBHsI Kypca (PU3HKA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMN CIHUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BeimeneHnne B yKa3aHHOM TMEpeyHE
1a00paTOPHBIX paboOT, MPOBOIUMBIX JJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHHKaMu  0Opa30BaTeIbHOTO IMpolLecca HUCXOoJsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHeta ¢uiuku. [Ipum 3TOM obecneumBaercs
OBJIaJICHHE OOYYAIOUUMHUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,
MCCIICJIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH M TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEUI0KEHHBIX THIIOTE3.

bonpiioe BHMMaHME ynenseTCsl PEHICHHUI0 PAcUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu >TOM J1st pacy€THBIX 3a7]a4 MPUOPUTETOM SIBIIIOTCS 33724 C SIBHO
3aJJaHHOM  (PU3MYECKOW MOJEIbI0, TM03BOJSIOIINE MPUMEHATh U3YUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjieNa Kypca, TaKk U HHTETPUPYS
3HAHUS W3 pas3HbIX pasfenoB. J[Is KadyecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCA 33/1aHUA Ha OOBSACHEHHWE TMPOTEKaHWs (PU3UUYECKUX SBICHUU U
MPOIIECCOB B OKPYXKAIOIIECH *KU3HU, TpeOyrolue BbIOOpa (GU3NUYECKON Mojenu
JUTS CUTYallly IPAKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO k wmarepuaisbHO-
TEXHUYECKOMY OO0ECIeueHHUI0 ydeOHOro mpoiecca 0a30BBbIl YpOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH H3ydaThCsi B
YCIOBUSIX PEIMETHOrO KabnHeTa (PU3MKH WIH B YCIOBUSX WUHTETPUPOBAHHOTO
KaOMHETa NpPEeIMETOB €CTECTBEHHO-HAyYHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEOOXO0IHMMOE JIabopaToOpHOE OO0OpPYAOBAHHUE JUISI BBIIIOJHEHHUS
yKa3aHHBIX B TMpoOrpaMMe MO (U3HKE YUYEHHYECKHX MPAKTUYECKHX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obopyaoBaHue GOpPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY
NEPEUYNCIIEHHBIX B TporpaMMe Mo (pU3MKe KIIOYEBBIX JAEMOHCTpPAlUN s
UCCIICJIOBAHMUST HM3yYaeMBIX SIBICHHH MW TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 0OOpy/IOBaHHWE MJisI YUYEHUUECKUX MPAKTUUECKUX paldoT
dbopmupyeTcs B BUJe TEMAaTHYECKHX KOMIUIEKTOB M 00ecreynBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcsi. TemMaTHuecKhe KOMILICKTHI
7a00paTOpHOTO O0OpPYJIOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM



UCII0JIb30BaHUHU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX Ja0OpaTOpPUil.
OCHOBHBIMU LIEJIIMU U3y4€HUS PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

dbopMHpoBaHUE MHTEpECa M CTPEMIICHHS OOYYaIOMUXCS K HAyIHOMY
W3YUYCHUIO MPHUPOJIBI, PA3BUTHE UX HHTEIUICKTYIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHWA O HAyYHOM METOAC IIO3HAHWUS U
(dbopMHpOBaHHUE HCCIEAOBATEILCKOTO OTHOMIICHUS K OKPYKaroIuM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysibTaTa WU3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUEe YMEHUN OOBACHATH SBJICHUS C UCIOJB30BAaHUEM
(bU3UYeCcKUX 3HAaHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE MPEACTABICHUH O PO (DM3UKH JJIsT Pa3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1eJieil 00ecieunBaeTCs PeIIeHNEM CIIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro O0Iero oopa3oBaHus:

npuoOpeTeHrue  CUCTEeMbl  3HaHUKW 00  o0mux  QuanuecKux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX, BKJIIOYAas  MEXaHHUKY,
MOJIEKYJIIPHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PHU3UKH;

(GopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUs (PUBMYECKUX SIBJICHUN B MPUPOAEC U IS NPUHSATHUSA
MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEHIEHUS PA3IMYHBIX 337a4 C SBHO 3aJaHHOMU
(bu3MYeCcKO MOJENbI0, 3a7ad, MOJPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKON MOJEIIU, aJIeKBATHON yCIIOBUAM 33/1a4H;
NOHMMaHUE (PU3NYECKUX OCHOB M NPHUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB W  TEXHOJOTMYECKMX IMPOIECCOB, HUX BIHMSIHUSA Ha
OKPY’KaIOIIyIO Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U POBEACHUS
(bU3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETALUUA HHPOPMALIUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3JaHME  YCJIOBUM Il  pa3BUTHS  YMEHHM MPOEKTHO-
MCCIIEI0BATENbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (06a30BbIii ypOBEHb) HA YPOBHE CPEIHErO OOIIETro
obpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraemelii B mporpamMme 1Mo (U3HKE TEPEUYCHb JTa0OPAaTOPHBIX H
MPAKTUICCKUX PadOT SBJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEaeT BBIOOD
POBEICHUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUTYATBHBIX
0COOEHHOCTEH 00yYarOIMnXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®dusnka — Hayka o npupone. HaydHnble METObI TO3HAHMS OKPYKAKOLIETO
mupa. Ponp skcnmepumeHTa W TEOPUM B IPOLECCE IO3HAHUSA IPUPOABL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (puU3MUECKuX SIBJICHUHN U npoleccoB. HayuHble runoTessl.
®duznyeckue 3aKOHbl MU TEOpUH. ['paHHUIBl TPUMEHUMOCTH (PUIHYECKHX
3aKOHOB. [[puHIIMIT COOTBETCTBUSL.

Ponb 1 mecTo ¢pu3uku B pOpMUPOBAHMN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBble M IU(GPOBBIE H3MEPUTENbHbIE MPUOOPHL, KOMIBIOTEPHBIE
JAT4YUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemetiienrie, CKOpOCTh (CpelHSIS CKOPOCTh, MTHOBEHHASI CKOPOCTb) U
YCKOpPEHHE MaTe€pUalbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBbI KOOPAMHAT.
CnoxeHue nepeMeIeHN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJMHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUs, NYyTH U TNEepEeMEeIICHUs
MaTepHaIbHON TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe nBukeHue. JIBHKEHME MaTepuaIbHOM TOYKM 10
OKPYXXHOCTH C TMOCTOSSHHOW IO MOJYJI0 CKOpPOCTBIO. YTIJIOBas CKOpPOCTb,
auHeitHas ckopocTh. Ilepmon m wactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUJOMETP,
JIBUYKEHUE CHAPSI0B, LIETTHbIE U pEMEHHbBIE TIEPEIAaYH.

Jlemoncmpayuu

Mopens  cuctembl  OTCUETA, WUIIOCTpAalUsd  KUHEMaTUYECKUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpazoBaHue JBUAKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habnronenue nBukeHus Tenna, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

M3mepeHne yckopeHusi CBOOOJHOTO MaieHHUS.

Hamnpasnenue ckopocTy npu IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3yyeHue HEpaBHOMEPHOIO JBMKEHUS C LEJNbI0  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSAMH, MPOMIECHHBIMU TEJIOM 3a
NIOCJIEJOBATENIbHbIE PABHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS IIapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABUKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunmun  otHocutenbHOCcTH [anmunesa. IlepBeii  3akoH  Hbrotona.
MHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpunumn cynepno3uiuu cuil. BTopol 3akoH
Herorona g wmarepuanbHOM TOukH. Tpermit 3axkoH HerotoHa miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMmupHOro TtsaroteHus. Cuia Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHusi (1OKos, CKOJbXeHUs, kKaueHwus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUs U cuiia TpeHus nokos. Koadppuuuent
TpeHus. Cuia CONpOTHUBIICHUS IIPU ABMYKEHHUM TEJIA B )KUIKOCTH WJIHU Tase.

[TocTynarenpHOE U BpalaTelbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPAOTrO TEIIA.

TexHuueckre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHHWE: MOJUIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepIUU.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuyenue nBMKeHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT ux Jedopmaiiuu.

HccnenoBanne ycClOBUKA pPaBHOBECUS TBEPAOrO TeJd, HUMEIOIIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Wmiynbc MaTepHallbHOM TOYKHU (T€Ja), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMynbCc CHIIBI M1 M3MEHEHHME UMITYJIbCA Tela. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJIBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHM.

[loreHunanbHass  3HEprus. [ToTennmanbHas DHEPrus  YHpyro
neopMHpOBaHHOM mpyxkuHbL. [loTeHnManbHass SHeprus Tena BOJIU3H
MIOBEPXHOCTHU 3E€MIIH.

[ToTreHuuanbHble W HeNOTeHUWadbHble  cuwibl. CBi3p  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTporCcTBa U NPAKTHYECKOE MTPUMEHEHHUE: BOJOMET, KOIIED,
IPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktnBHOE BMXEHUE.

[lepexon NOTEHUMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue CBA3M pabOThl CHUJIBI C HM3MEHEHHUEM MEXAHMYECKOU
SHEPIuM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIYyTa.

Paszpnes 3. MouiekyisipHas pu3NKa ¥ TEPMOJAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbIE TOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOpUU M HX
OnbITHOE oOOOCHOBaHME. bpoyHoBckoe naBuxenue. [duddysus. Xapakrep
JBW)KEHHUSI W B3aWMMOJECHMCTBUSA YaCTHUI| BellecTBAa. MOAENM CTPOEHUS Ta30B,
KUAKOCTEN M TBEPIBIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozaened. Macca u pazmepsl moisiekyd. KommuectBo BemiectBa. I[locrosHHas
ABorazpo.

TermoBoe paBHOBecue. Temneparypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopens wuaeanbHOro raza. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UACAIbHOro rasa. AOCOIIOTHAs TeMmIreparypa Kak Mepa
CpEIHEW KWHETUYECKOW SHEPTrHM TEIJIOBOIO JBMXKEHHS 4dacTul raza. [llkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [{aneroHa. M30mponeccel B naeanbHOM ra3e ¢ moCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTaBICHHE  HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHuueckre yCTpOWCTBAa M MPAKTUUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu
MOJIEKYJI OPTraHUYECKUX COCUHEHUM.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, WIOCTpUpyoIias IpUupoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophsie pabomol

OmnpeneneHne Macchl BO3/ayXa B KIIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBaHnne  3aBUCUMOCTH  MEXJy  IApaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckas cucrema. BnyTtpennss JHEprus
TEPMOJMHAMUYECKON CHUCTeMbl U CmocoObl e wu3MeHeHus. KonnuecTBo
TEIVIOTHl U paboTa. BHYTpeHHsIs1 SHEprus OJHOATOMHOIO HUACAIbHOIO Tasa.
Bunbl Tenonepeaadu: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUe. Y AelbHas
TEMI0EMKOCTb BellecTBa. KomuecTBo TEIIOThI pU TEIIonepeaaye.



[Tonsitue o0 ammabatHOM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOJMHAMMKHU K u3ompoueccaM. I'paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpatumMocTh POILIECCOB B MIPUPOJIE.

TeruoBble  mamuHbl.  [IpyHOMOBI  AEHCTBUS  TEMJIOBBIX — MAIIMH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt mosne3Horo
nevctBust TerioBoi MamuHbl. [{ukn KapHo u ero xkosd@uuueHtT mosie3Horo
JNEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: JBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAWIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTPEHHEN 3HEPruu Teja MpU COBEPIICHUH padOThI: BBUIET
npoOKkH K3 OyTBUIKM MOJ JIEWCTBHEM C)KAaTOrO BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpaLu).

W3meHenne  BHYTpEHHEW  SHepruu  (TemiepaTypbl) Teiaa  MpHU
Teruionepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenun napoBoid  TypOWHBI, JIBUrateiasi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAsS
U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. HachlieHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe teno. Kpucramwinueckue M aMop@Hbie Tena. AHU30TPONUs
cBOMCTB KpucTauioB. JKuakue kpucrtamibl. COBPEMEHHBIE MaTepHUabI.
[TnaBnenue u KpucTauIM3auus. Y aenbHas TerioTa miasienus. Cyoaumanus.

YpaBHeHuE TEIJIOBOTO OaaHca.

TexHuueckre ycTpoiiCTBa M INMPAKTHYECKOE NPUMEHEHHE: TMIPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU MOJYUYEHHUs] COBPEMEHHBIX MATEpUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoCTBa HACBIILIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

Cnoco0Obl U3MepeHUsl BJIaKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUSI KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii skcnepumenm, nabopamophsie pabomol

N3mepeHrne OTHOCUTENbHOM BIXKHOCTH BO3IyXa.

Pa3znen 4. JaekTpoauHaMHUKa

Tema 1. Inekmpocmamuka

OJNeKTpu3anms Tel. JJEKTPUYECKUM 3apsia. JBa BHIa JIEKTpUYECKUX
3apsaoB. [IpOBOAHMKY, NUAIEKTPUKUA W MOJYNPOBOAHUKU. 3aKOH COXpPaHEHUs
AIEKTPUYECKOro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuyHBI SI€KTpUYECKUN
3apsia. DiekTpuueckoe nojie. Hanpssxk€HHOCTD anektpudeckoro nmost. [Ipuanun
CYNepIIO3HULINU ANEKTPUUECKUX MOJIEH. JInaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun snekrpocraruueckoro moisis. I[loreHuman. PasHocTh
NOTEHUNAIOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJTIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOWCTBA M INPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE 3IIEKTPOIPHUOOPOB,
KOHJICHCATOP, KONMPOBAJIBHBIN aIIapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCJOBHUS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctounnku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenbHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoungHoCTb
JJEKTPUYECKOT0 TOKA.

DJIEKTPOJBWXKYIIAs CUJIa U BHYTPEHHEE COIPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma 11 1OJHOM (3aMKHYTOW) »3iekTpuueckol nenu. Koportkoe
3aMBIKaHHE.

OJIEKTPOHHAs  NPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBHUCUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJAMMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. IlomynpoBogHMKOBbIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pacTBOpax W paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DIIEKTPUYECKUM TOK B razax. CamMOCTOSTENIbHbI U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHudyeckne yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHHE: amIepMeTp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IMOJ, TEPMUCTOPbI M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  AHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenune Cruitbl TOKa U HaIpSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJIUHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHs M MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

ITpOBOAMMOCTB 3JIEKTPOITUTOB.

M ckpoBoii pa3psia M IPOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHITbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

Habnronenue snexrposusza.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusznku 6a30B0oro ypoBHs B 10 kitacce OCyIIEeCTBISETCS C
Y4ETOM COJAEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHMOJI0THH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorxcnpeomemnule nonamus, CBI3aHHbIE C U3yYEHUEM METOJ/IOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (akT, runores3a, puznyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl YpAaBHEHUM, JIMHEWHAs (QyHKUUA,
napabosia, runepOona, uX Tpaduku U CBOWCTBA, TPUTOHOMETPUUECKHUE
byHKUIMHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIHMH HA OCU KOOPJUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: mMexanudyeckoe ABMKEHUE B JKUBOW mpupojne, auddysus,
OCMOC, TEIUIOOOMEH KHUBBIX OPraHuW3MOB (BUAbI TEIUIONEpPEIAUH, TEIIOBOE
pPaBHOBECHUE), JIEKTPUYECKUE SABJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE aTOMOB M MOJIEKY,
MOJIb BEIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN,
KUAKOCTEN M Tra30B, JEKTPUUYECKHUE CBOMCTBA METAJIOB, 3JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, raJbBaHUKA.

['eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBHKEHHI C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpeHUS B TEXHHMKE, MOJUIMIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYyrue), JBUraTeilb BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMUIIHMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHaOB, B TOM  YHUCJIE
HAHOMATEepUaJioB, W  HAHOTEXHOJOTWH, JJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeNIbHbIE  MPUOOPBI,  JIEKTPOOCBETUTENbHbIE  MPUOOPHI,
raJibBaHUKa.

11 KJIACC

Pa3znen 4. JiaekTpoauHaMHUKAa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAAL UHOYKYUA

[locTossHHBIE ~MarHWTBL. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHOoe nosie. BekTop MarHuTHOW WHAYKUMH. [IpuHOmn cynepno3unuu
MAarHuTHBIX MOJed. JINHMM MarHuTHOM MHAYKUMU. KapTrHa TMHANA MarHUTHOW
WHAYKIUU TO0JIs1 TOCTOSTHHBIX MAarHUTOB.

MarnutHOE 1OJ€ NPOBOJHHMKA C TOKOM. KapTWHa JWMHHA HMHIYKIUU
MAarHMTHOIO MOJIA JUIMHHOTO IMPSMOro IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO



POBOJHMKA, KaTymlku ¢ TOKoM. Omnbeir Opcrega. B3ammoneiictBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOIynb W HampablieHHE. J[BMXKEHHE 3apsKEHHOU
YacTHUI[bl B OJHOPOJAHOM MarHUTHOM mnoJje. Pabora cunsl Jlopenua.

SIBneHnE DNEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAS CHJIA MHIYKIHMHU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABMKYILAs CHIa WHIAYKUUU B
IPOBOJHUKE, JIBUKYILIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HHME CaMOMHIYKIMHU. OJIEKTPOABWKYIIAsS Cuia
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOiiCTBA M MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHbIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUIrATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnesiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOT'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHOW UHIYKLHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOABMKYIIEH CHJIBI HMHAYKOUU OT CKOPOCTHU
W3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBeHue cCaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue n1eiCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIHUU.

Paspneu S. KosieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

KonebarenpbHas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonunueckue konedanus. [lepuoa, yactora, aMIMTy1a U gasza KojaeOaHUil.
[IpyxuHHBII MAasITHUK. MaremaTnueckuii MasITHHUK. YpaBHeHuE
rapMoHUYeCKUX KojeOanui. I[lpeBpaleHue SHEPruu NpU TaAPMOHUYECKHUX
KOJIEOAHUSIX.

Kone6arenbHbiii kKoHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KOJieOaHUS B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUsl MEXAY MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMU KosieOaHusaMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBnenne 0  3aryxalolmMX  KojeOaHUAX.  BbIHyXJIeHHbIE
MexaHuueckue Kosebanus. Pe3oHaHc. BBIHYXJICHHBIE SJIEKTPOMArHUTHbBIC
KOJIeOaHHUs.



[lepemennsblii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, neperaya M NOTpedIieHue
JJEKTPUYECKOW  DHEPrUHM. OKOJOTHYECKME PUCKH TIPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HU.

TexHudyeckre yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpONepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojiaeOaTeNbHOM CUCTEMBbI (TIPY>KUHHBIA WU
MaTEeMaTUYECKUI MAATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

Habnronenue pezonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANpPsSKEHUS OT BPEMEHH)
JUISI 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociieqoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBaHnne mNEpeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclioBUsI pacnpoctpaHenus. [lepuon. Ckopocthb
pacnpocTpaHeHuss U JanauHa BOJdHBL [lomepeuHble W NPOAOIbHBIE BOJIHBI.
WUuTepdpepenius u nupakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHs AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BeKTopoB E, B, V B 3jeKTpOMarHuTHON BOJIHE.
CBolCTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOJSApU3aLns,
mugpakuust, nareppepeHuus. CKOpoCcThb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMNBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.

TexHuueckre ycTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKalbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKA B TEXHHKE U MEAMUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TesiedoH, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MMONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeJoOMIICHUSI MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habnronenue cBs3M POMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMUTYAOW U
4acTOTOM KOJeOaHMI.



HccnenoBanne  CBOWCTB — JJEKTPOMATHUTHBIX — BOJIH:  OTPAXKEHHME,
pesioMJIEHUE, Mospu3anus, Auppakuus, MHTephepeHIusl.

Tema 3. Onmuka

['eomeTpruueckas ontuka. IIpsMOIMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzodpakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIN
nokasaresp npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro ceta. LIBerT.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOE
pPacCTOsIHME U ONTHYECKas CUjla TOHKOW JMH3BL. [locTpoenue n3oOpaxeHuil B
coOMparoluX MW pacceuBalIIMX JuH3ax. DopMyna TOHKOW  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. MuTtepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMIOJEHUST MAakKCUMyMOB M MUHUMYMOB B HMHTEpP()EPEHUHNOHHOU
KapTUHE OT JIBYX CHH(A3HbIX KOr€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceeta. udpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAKCMMyMOB TIIpM MaJ€HUM MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpoCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, MPOSKIMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[TpsimosiMHEHOE pacHpOCTpaHEHUE, OTPAKEHUE U MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE OTpakeHne. Moiesib CBETOBOAA.

HccnenoBanue cBOMCTB U300pakKeHU B JIMH3aX.

Mopenu MuKpocKona, TeJIECKOna.

Habnronenune natepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[TosryyeHue crekTpa ¢ MOMOILbIO IPU3MBI.

[TonyyeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHune nokasaTesns MpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB U300pakKeHUI B JIMH3aX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJBHON TEOPUH OTHOCHUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynatsl
CIIEIMAJIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUIT OTHOCUTEIIbHOCTHA DUHILTEIHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlCHUE JIJINHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.



CBs3p Macchl C DHEPrM€d M MMITYJIBCOM PEJSITHBUCTCKOM YaCTHULIBI.
DHEprus MoKosl.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.

OtkpeiTie U uccaenoanue (oroapdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtodrddexra. YpaBHenue DiiHiTenHa s portodddexra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOMCTBAa M INMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
doTomaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHoB BHeIHETO (GoTodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiThl Pe3epdopaa no paccessHuIo o -4acTHIl.
[Lmanerapuas monens aroma. Ilocrtynatel bopa. U3nydyenue m mornomieHue
(OTOHOB TpU NEPEXOAE aToOMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumabl
cnekTpoB. CIEeKTp ypOBHEH SHEPTUH aTOMa BOAOPO/A.

BonnoBeie cBoiictBa uactuu. Bonubel ne bpouna. KopmyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYECHHUE.

TexHu4yeckre yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCHEpUMEHTBI, JTIOKa3bIBAIOIINE CIOKHOCTh CTPOeHHs siapa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pe3zepdopna mno  omnpenesieHHI0  cocTaBa
paanoakTUBHOTO wu3inyuyeHus. CBoicTBa anbda-, OeTa-, ramMma-H3ITy4YeHUS.
BnusgHue pagnoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHast moaens sipa IeiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino siapa. M3otornsr.

Anb(a-pacniaa. DJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-
U3TydeHue. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT maccel spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 AI€p.

Anepusiit peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEPCIEKTUBbI
SIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DyieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaJ bHble B3aUMOJCHCTBUA. EQUMHCTBO (DU3MUECKON KapTHHBI
Mupa.

TexHHueckre YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JO03UMETD,
kamepa BunbcoHa, sjiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cy€TuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (OoTOrpadusim).

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Ortanbl pa3BUTHS aCTPOHOMHHM. [IpHKIagHOE M MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qH0r0 HeOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHIA U 3BE3M.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU. J[MarpaMma «CIIEKTpPaJbHBIN KJIAcC —
CBETHUMOCTB». 3BE3/bI TJIABHOM IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM IOCIJIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUU 1 3Bomronuu CoaHna
Y 3BE31. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Nanaktuka. [lonoxxenue n aBumxkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3apbl. UEpHBIE IbIpHI B
A/ipax rajakTuK.

Bcenennada. Pacmupenue Bceenennoil. 3axkon Xa0O6na. PazOeranue
ranakTtuk. Teopus bonbiioro B3peiBa. PeMkToBOE M3ITyYeHNUE.

MacmiraOHast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUWA JUIsl  ONpPEAENICHHUs] MOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBEpHOro NoJylapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Miieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHUM B SKOHOMHYECKOM, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3THUYECKOM cdepax AEesATENbHOCTH YeJIOBEKa, POJib U MECTO
(GU3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckoi Teopur B GOPMUPOBAHUU MIPEACTABICHUNA O PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢
y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHMOJI0THH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorcnpeomemnule nonamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (akT, runores3a, puznyeckas BEITUUYHMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUIEeHUE CUCTEMBbl YPaBHEHHH, TPUTOHOMETPUYECKHE
byHKUIMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIMH HA OCU KOOPJUHAT,



CJIIO)KEHUE BEKTOPOB, IPOM3BOJIHBIE JJIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
no/100Ms1 TPEYTrOJIbHUKOB, ONpPENEICHUE IJIOMAIM IIOCKUX (uryp u oObéMa
TeJl.

buonocusa: >nekrpuyeckue SBICHUS B >KMBOM MPHUPOJE, KoJeOaTelbHbIe
JBUKEHUS B KMBOM NpPHUPOJAE, ONTHUYECKHE SBJIEHUS B KUBOU MpPUPOE,
JEHCTBUE paiMallMK HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TE€Jl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON  PEIIETKH,
CIIEKTPAJIbHBIA aHAJIN3.

l'eocpachusi: MarHuTHbIE TONIOCA 3€MJIM, 3aJE€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonozua: NWHUM DIEKTPOIEpeNad, TIEeHEpaToOp IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIUOHHAs N€Yb, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpoEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3mka» Ha ypOBHE CpeIHEro oOIIero
oOpazoBaHust (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUYHUTh  JTOCTUKEHUE
CIEIYIONMUX JIMIHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB.

JIMYHOCTHBIE PE3YJBTATHI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «DuU3NKay
JOJKHBI ~ OTpakaThb  TOTOBHOCTH M CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIIMI, MO3UTUBHBIX BHYTPEHHHX YOCKICHUMH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JIEATEIBHOCTH B TIPOLIECCE
peanu3aluu OCHOBHBIX HAIPaBJICHWII BOCHUTATEIBHON AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKONW  MO3WIMKM  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEUYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE  B3aUMOJCHCTBOBaTh C  COLMAJbHBIMU  HWHCTUTYyTaMH B
COOTBETCTBHH C UX (PYHKIMSIMHU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOHN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTA YYEHOTI0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasg OSCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PUINIECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEPEC K pa3inuHbIM cdepam npodeccuoHaTIbHON IeITeTbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu M peamu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUU BCEU KU3HH,

6) 3K0J10rM49eCKOro BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa FKOJOTHUECKUX TTPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHWCTBUM B OKPYXKAIOIIEH Cpelne Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JAESITEILHOCTH IKOJIOTUYECKOW HampaBJIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM N0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYyYHOW JESITEIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3yueHus: (U3MKU  OCYIIECTBISATb MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
ba3oBble j1oruyecKkue 1efcTBUA:

CaMOCTOATENbHO  (OopMyJIHpOBaTh M aKTyalIM3UpoOBaTh MHpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh LENU AEATENbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUH HX
JNOCTUKEHUS;

BBISIBJISITh  3AKOHOMEPHOCTHM M MPOTHUBOPEYUST B PacCMaTPUBAEMBIX
(pU3HYECKUX SBIICHUSX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCA
MaTepHaIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yAbTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHI JIEATEIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYAJILHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE ITPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarTenbcKkme 1eiicCTBUS:

BJIAJETh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HUeCKOl HAyKU;

BJIAJE€Th  HABBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM UM IPOEKTHOU
NEATeNIbHOCTU B 00sacT  (U3UKH, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  TOUCKY  METOJOB  pEIIeHHd 3a7ad  (PU3HYECKOro
coziep KaHusl, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BJIAJECTh BHUJAMM JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalny, MNpeoOpa3OoBaHUI0 W IMPUMEHEHHUIO B PaA3JIMYHBIX Y4EOHBIX
CUTYalMsIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUHHO-CIIECTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3aj]ady,
BBIIBUTATh TUINIOTE3y €€ PEIICHHs], HAXOIUTh apryMEHThI JUIsl I0Ka3aTelIbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLEHMBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX yCIJIOBUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJadd B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUruHAIbHBIE MOAXOAbl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJIAJIETh HABbIKAMHU MOJY4YEHUs WHPOpMalUUU (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh [TOUCK, AaHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALUIO UH(POpPMALMK Pa3IMYHBIX BUIAOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HH(POPMALMOHHBIX MU KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33]1a4 ¢ COOJI0JIEHHEM TpeOOBaHUW IPrOHOMMKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3zHayeHuss MHPOpMalMM U  UEJIEBOM  ayAUTOpUM, BbIOMpas
ONTUMAJIbHYIO OPMY MPECTABICHUS U BU3YAJTU3ALIMH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE HAa Ypokax (U3UKK HU BO BHEYPOUHOU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMUMaTh ¥ UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAJbHON pabOThI;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIIEKTHUBA,

OpUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JINOCTHXKEHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenesnsaTh pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKJaTh PE3yJIbTAThl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M KaXJOro y4yaCTHHKA KOMaHJbl B
o0 pe3ysibTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE MPOEKThI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATh  I1O3HABATENIbHYIO  JEATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBIMIOJIHEHUSI TMPAKTUYECKOW pPabOThl € YU4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAallUsIM;



pacliMpsATh  paMKd ~ y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JIacTH
(u3HMKM, TMOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U  KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBII HHTEJJIEKT:

JTaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTbD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBBbIKAMHU II03HABATEIBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPILAEMbIX JEUCTBU M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pedIeKCUU JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO MPUHHMMATh PEIICHHS 0 HX
CHUKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JIPYrMX IpU aHAIHU3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHThl JIPYrMX IpU aHAIHM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.

B nponecce n1ocTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS ITPOTrPaMMBI
no (Gusuke I YpPOBHS CpPEIHEro oO0IIero oOpa3oBaHusi Y OOydYaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIIararo I
c(hOpPMUPOBAHHOCTb:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BHJETh HANpPaBJICHUS pPa3BUTHS COOCTBEHHOM
SMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M MPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAOLIEH CTPEMIIEHUE K JTOCTHKEHUIO LEIU
U yCcHexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMAS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYHUTBIBaThb €ro IMpU OCYLIECTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAauMBAaTh
OTHOUIEHUS C APYTUMH JIOAbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U pa3pelliaTh
KOH()JIUKTBHI.

IHNPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kJjacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
MaTepualibHasl TOYKA, MHEpLMAIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€J0, WJICAJbHBIN Ta3, MOJEIHU CTPOEHUS ra3oB, >KMJIKOCTEW M TBEPABIX TeEJ,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHnn (HU3UYECKUX 3aa4;

pacro3HaBath (U3MUYeCKUe SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOH TEOPUU CTPOCHMS
BELIECTBA U  AJIEKTPOJUMHAMUKH: pPABHOMEPHOE M  PAaBHOYCKOPEHHOE
OPSIMOJIMHEMHOE  JIBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’KHOCTH, WHEpUUs, B3auUMOJEWCTBHE TeJ, aud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEN M TBEPABIX Tell, U3BMEHEHHE 00bEMA Tel MpU
HarpeBaHuM (OXJIAXJICHHH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHICHCALIMS,
IUTABJICHUE, KPUCTAJUIM3alus, KUIIEHHWE, BJIAXKHOCTh BO3/lyXa, IOBBIIICHUE
JABJIEHUS Ta3a IpPU €ro HAarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXKIY
napaMeTpaMHM COCTOSIHMSL ra3a B H30MpoLeccax, dJJIEKTpHU3auus —Tel,
B3aUMOJEHCTBHE 3aps10B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKUE BEIUUYHMHBDIL:
KOOpAMHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KHUHETHYeCKash  dJHEprusi, MOTEHUUalbHas  JHEPIus,
MexaHu4eckass paboTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, UX O0O3HAUECHUS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMH BEJIIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIE SIBJICHUA,
UCIIOJIb3Ysl (PU3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKas SHEPrus Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPDUIMEHT T[OJE3HOTO0 JICUCTBUSA TEIJIOBOTO
JBUTATENs; MpPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKHA CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €AUHUIbL, HAXOAUTH (HOPMYJIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMHU BEJTMUMHAM;

ONKCHIBATh  HM3YYEHHBIE  DJIEKTPUUECKHE  CBOMICTBA  BELIECTBA U
AJIEKTPUYECKUE SIBJIICHUS (TPOLIECCHI), HUCIONb3YysSd (PU3MUECKUE BEJIMYUHBI:
ANEKTPUYECKUH 3aps, SIEKTPUUYECKOE T0JIe, HAPSHKEHHOCTD OIS, OTEHIMA,
Pa3HOCTh NOTEHLMAJIOB; MPH ONWCAHWM MPaBUIBHO TPAKTOBaTh (HHU3MUECKUUN
CMBICII HCIOJNb3YEMBIX BEJIIMYUH, UX OOO3HAYEHUS W E€IUHUILbI; YKa3bIBaTb
(GopMyJbl, CBSI3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIWYMHY C JIPYTUMU
BEJIMYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SIBJICHUSA, HCHOJb3Ys
(¢u3nuecKkre 3aKOHbl U MPUHIMIBL: 3aKOH BceMupHoro tsarorenus, I, 11 u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIMUI CYNEPHO3ULIUU CUII, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIIOTHOM TeMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyrona,
IPU 3TOM Pa3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHUUIIBI JIEHCTBHUS MAIlMH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBHUS MX OE€30MACHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATDh 3KCHEPUMEHTBI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4EOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, MPOBOJUTH OMNBIT U
bopMyIIMpPOBaTH BHIBOBI,

OCYLIECTBJISATh MPSIMbIE M KOCBEHHbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU STOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO HW3MEPEHHUS W HCMOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEW H3MEPEHNN;

UCCJIEIOBAaTh 3aBHCHUMOCTH MEXAYy (PU3NYECKHMMHM BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHI MOJYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BU/JIE TaOIUL U TpadUKOB, I€aTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0JiroaTh paBuiia 0E30MacCHOrO TPy/la MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0OBATEILCKOM U MPOEKTHOM
NESATENbHOCTY € KCIOJB30BAHMEM  W3MEPHUTENBbHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOAENbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHaJlIM3a YCIOBUS
3aJla4yi BbIOMpATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKHE BEIUYHMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOAUTh PACUYEThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOT0 3HaYeHUs (PU3NUECKOI BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaHUBAaTh JIOTUYECKU
HEMPOTUBOPEYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPOW HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM Uil  TIOMCKAa, CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIeHUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOUIETO0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe30omacHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
AKOJIOTMYECKOT0 OBEACHUS B OKPY KAIOLLEH CpEJIE;

paboTaTth B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAalMOHAIBHO PacCHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHAAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy o0yuenuss B 11 kJacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POIb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3nUecKOl KapTUHBI MUPA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUN 3apsll, JIyd CBETa, TOYEYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sipa MpU pEeUuIeHUH
(du3nUecKux 3aaay;

pacro3HaBath (U3MUYECKUE SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOW (DHU3MKH: 3JIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS TOKAa,
B3aUMOJICKCTBE  MAarHUTOB, JJEKTPOMArHWTHas  MHAYKLUHS,  JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JIBIXKYUIMICS — 3apsij,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJIMHEHMHOE PacHpOCTpAHEHHE
CBETa, OTPAKEHUE, MPEJOMIIEHHE, UHTepdepeHus, TudpaKkiusa U NoasIpu3auus
CBeTa, nucnepcus ceeta, poTtodiekrpudeckuii 3gdext (hotoaddexr), cBeToBOE
JABJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CHEeKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHUE, MarHUTHBIE,
ONTHYECKHE,  AJIEKTPUYECKYIO0  IMPOBOJAMMOCTh  PA3NMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKA, JIEKTPUUYECKOE HAIMPSKEHUE, ANEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIWS MAarHuTHOrO Tmons, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPrys DJIEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEPUOJ U YacTOTa KOJIeOaHUU B KOJIEOATEIbHOM KOHTYpE, 3apsi/i U CUJla TOKA B
npolecce TapMOHUYECKMX  AJEKTPOMATHUTHBIX — KosieOaHuid, (OKyCHOE
PAcCTOSIHME M ONTUYECKasl CUia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUI CMBICI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHUIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYUHY C
JPYTUMU BEIUUYUHAMY;

ONKCHIBATh M3YUYEHHBIE KBAHTOBBIE SIBJIEHUS M IMPOLIECCHI, HMCHOJb3Ys
(u3nuecKre BEIMYMUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs W UMIYJbC (POTOHA, MEPUOJ MOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJNb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUsI U E€JIMHHULBI, YKa3bIBaTh
(GopMyJbl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3HMUECKONU BEINYUHBI,

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SIBJIEHUSA, HCHOJIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U
napajijieIbHOrO COEJAMHEHMsS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPAMOJIMHEHHOTO pPacHpOCTPAHEHUS
CBETAa, 3aKOHbl OTPAXEHHsSI CBETAa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpPaBHEHUE
OiiHmTenHa Uit potorddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YHCIIa, OCTYJIaThl bopa, 3aK0H paMoOaKTUBHOIO pacnanaa, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUS (IpaHULIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HANpaBIECHUWE BEKTOpPa HWHAYKUMW MarHUTHOTO  TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIHUCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3EPKaJOM,
TOHKOM JINH30M;

BBINIOJIHATD 3KCHEPUMEHTBI 10 HCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHMI: IPHU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4EOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, MPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU STOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO HW3MEPEHHS W HCMOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHNN;

UCCJIEIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUMH C HCIIOJIb30BAaHUEM
OPSIMBIX H3MEPEHMI: NpPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl NOJYYEHHOM 3aBUCUMOCTU (DU3UUYECKUX BEJIMYUH B BHJIE TAOIUL U
rpaduKoB, AeyaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

co0JiroaTh paBuiia 0E30MaCHOTO TPy/la MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOTO IKCIEPUMEHTA, YUYEOHO-UCCIIEIOBATEIbCKON U MPOEKTHOU
NESATENbHOCTH € HCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOAEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aJla4yl BbIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKUE BEIUYHMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PAacUEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOT0 3HaYeHUs1 (PU3UUECKOI BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaNUBAaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCY>KIEHUN C OMOPOM HA M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMM Uil  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIeHUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OOBSACHATh NPUHIMIBI JCUCTBUS MAILIWH, NPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pas3iuyaTh yCJIOBHS MX 0€30MacHOr0 HUCIHOJIb30BaHUS B
MOBCEHEBHOM JKU3HM;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYXKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH 1pu  oOpamieHudM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
AKOJIOTMYECKOT0 TOBEACHUS B OKPYKAIOILEH CpeJIE;

paboTaTth B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PacHpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHJAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHUBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
HanmenoBanue KoauvecTBo yacoB
Ne DJIeKTPOHHBIE (HH(pPOBbIE)
pa3ejioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpamMmsl padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
L1 du3nKa ¥ METObI 5 bu6mmoreka [JOK
' HAay4YHOTI'O II03HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kunemarka > https://m.edsoo.ru/7f41b£72
bu6mmoreka [JOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Eu 10K
nonMoTeKa
2:3 COXpanCHI B 6 ! ! https://m.eds00.ru/7f41bf72
MEXaHUKe
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHUHETUYECKOM
TEeopuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b{72




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [JOK
' BeniecTBa. Pa3oBbie https:/m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazgeny 24

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [JOK

41 DICKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIM
42 ANEKTPUYECKUH TOK. 12 bubnuorexa [JOK
' TokH B pa3IuYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB 11O 68

I[TPOTPAMME




11 KJTACC

HaunmeHoBaHue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
. pa3esioB U TeM Beero KonTpoabHbie IIpakTnyeckue 06PA30BATETBHBIE PECYPCBI
NMporpaMMbI padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
O ; arHUTHOE II0JIE . 1 . Bubnorexa [IOK
: JICKTpOMArHUTHAS https://m.edsoo.ru/7f41c97¢c
WHYKUIAS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
. €XaHUYECKUE U , 1 Bubsorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
’s €XaHUYECKUE U . 1 Bubmorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
BOJIHBI
bubnuoreka [JOK
23 Ontrka 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIUATBHOMN
TEOPUHU
OTHOCUTEIBbHOCTHU

bubnnorexa [HOK
https://m.edsoo.ru/7f41¢97¢




Wroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 OneMeHThl KBAaHTOBOM 6 bubmuorexa [{OK
’ ONTUKA https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41¢c97¢c
bubmuoreka [{OK
4.3 A
TOMHOE ARpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

51 DNIeMEHThI aCTPOHOMUH - { bubnuorexa [JOK
' 1 acTpoPU3UKu https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOLIEE IOBTOPEHHUE
6.1 O06o06maromee 4 bubnnoreka [HOK
' MOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME







ITOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
Ne Kosn4yecTBo 4acoB
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypcbl
n
dusuka — HayKa o Ipupozae. Buoauorexa ]_[OK
1 Hayunsie MeTObI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIoIllero Mupa 2
Ponw 1 mecto pusuku B
OpPMUPOBAHUU
dopip . . bu6mmoreka [{OK
COBPEMEHHOUN Hay4YHOU
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUpA, B 6
MPaKTUYECKON NeATENbHOCTH a
JIIOJIeH
MexaHndeckoe JBHKEHUE.
OTHOCUTENIBHOCTh butmmoreka [JOK
3 MEXaHUYECKOI0 IBUKEHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOpOCTb, 8
YCKOpEHHE
bu6nuoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEMHOE IBU)KEHUE 0
5 PaBHOyCcKOpeHHOE 1 bubmuorexa [JOK
MPSMOJIMHEMHOE JABUKECHHUE https://m.edsoo.ru/ff0c372




€

CBo0OoHOE MaJcHHE. Bbub6nuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39¢
MmacHUs c
KpuBonnHeliHoe 1BUXKEHHE. bub6mmoreka [IOK
7 JIBrKeHne MaTepuaIbHON https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTHU a
[IpuHIUIT OTHOCUTENBHOCTH
I'anunes. MaepuuaabHbIe bubnmorexa [IOK
8 ' p . https://m.edsoo.ru/ff0c3be
cucteMbl orcyeta. [lepBaiii "
3akoH HproToHa B
Macca tena. Cuna. [Ipunuun
. bu6mmoreka [IOK
cymnepno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MaTepualibHOU TOUKU B
Tperuii 3akon HeroToHa mis bubnmorexa [IOK
10 p https://m.edsoo.ru/ff0c3be
MaTepualbHBIX TOUEK 2
3aKOH BCEMHUPHOTO
bu6nuoreka [JOK
TaroreHus. CHiia TSHKSCTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTb -
bu6mmoreka [IOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
13 | Cuna tpenus. Kosapoumuent bub6nmoreka [IOK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3{76




COITPOTHUBJICHUSA TIPU
JABMJKCHUU TCJIa B XKUIKOCTHU
WJIK Tra3e

IToctynarensHoE 1
BpalaTeIbHOe IBUKCHUE
a0COJIIOTHO TBEPOTO TEa.

bubnuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cunbl. [ledo cumsbl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tena
NMynsc maTepuaibHON
TOYKH, CUCTEMBI
bu6nmoreka [JOK
MaTepualbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmmynbe cuibl. 3akoH 6
COXpaHEHHUs UMITYJIbCA. -
PeaktuBHOE NBHKEHUE
PaGoTta u MOLTHOCTE CHIIBI.
Kunerunueckas sneprus bubnmnoreka [JOK
16 | wmarepuasbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHUH 2
KMHETUYECKON SHEPrUU
[TorenumanbHas 3HEPrUsl.
[ToTennuanpHas SHEPTUS
. bubnuoreka [JOK
yrIpyro 1egopMHUpPOBaHHON
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanbpHas .
SHEprus Tea BOIN3U -
MMOBEPXHOCTU 3eMIIH
18 IToTennuanbHbIC U bubnuoreka [JOK




HETOTEHIUATbHBIE CUJTBI.
CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI Tel. 3aKOH
COXpPAaHECHUSI MEXAaHUYECKOU
SHEPTrUu

https://m.edsoo.ru/ff0c478

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBA3M
paboThI CUIIBI C U3MEHEHHEM
MEXaHHYECKOHN SHEPTHUHU Tella
Ha TIpUMepe pacTsLKEHUs
PE3UHOBOTO KI'yTa»

20

Konrpombnas padora mo
teme «KnHemaTuka.
Junamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE
nskenne. Anddysus

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aUMOJICUCTBUS YaCTHI]
BemecTBa. Moaenu
CTPOEHUS Tra30B, )KUAKOCTEN
U TBEPIBIX TEI

23

Macca monexya.




KommuecTBo BemecTna.
[TocTostHHas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomtoTHas TeMiepaTypa
KaK Mepa cpeaHen
KHUHETUYECKON SHEpruu
JBUYKEHUS MOJIEKYJI.
YpaBHeHnue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH [lampToHa. 'a30BEIC
3aKOHBI

28

JlaGopaTtopHnast pabota
«HUccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSIHUS
Pa3peKESHHOTO ra3ay

29

N3onporieccel B naeaaibHOM
ra3e 1 ux rpapuueckoe
MpeJICTaBICHNE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpennssa sHeprus
TEPMOJIMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c595
2




n3MeHenus. KomnuectBo
TEIJIOTHI U padoTa.
BuyTpennsist sneprus
OJIHOATOMHOTO HIC€AJIbHOTO

raza
bu6mmoreka [{OK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5¢3
6
VY nenpHas TEMIOEMKOCTh
BemiecTBa. Konuuectso bu6nmmoreka [JOK
32 | TemnoTsl npu https://m.edsoo.ru/ff0c5¢c3
Terionepenaye. 6
AnmabaTHBIN mporecc
[IepBrlit1 3aK0H
TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK
33
NIpUMEHEHUE K https://m.edsoo.ru/ff0c5efc
M30MpoIeccam
Heob6patumocTs mporieccoB bubmuorexa [JOK
34 | B npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6mmorexa [IOK
[punuun geiicteus u K11
35 pHHI . A A https://m.edsoo.ru/ff0c600
TEIIOBOM MAIlIWHBI .
36 | Iluxn Kapno u ero KIIJ]
37 DKoJoruuecKue mpooIeMbl
TEIJIO3HEPTEeTUKU
38 O6o0maromuii ypok bubnuoreka [JOK




«MonekynspHas usmka.
OCHOBBI TEPMOAMHAMUKI»

https://m.edsoo0.ru/ff0c693
8

KonrponbHas padora mo

bubmmoreka [JOK
teMe «MouteKyisspHas
39 https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOJIMHAMUKI -
[TapoobpazoBanue u bu6muotexa [IOK
40 | xonpencauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHAIICHUE 6
AOconroTHas u bu6mmorexa [IOK
41 OTHOCHUTEIbHASA BIAXKHOCTD https://m.edsoo.ru/ff0c64d
BOo3ayxa. HacellenHslil nap 8
Tépnoe Teno.
Kpucrannmaeckue u
amMopdHEIE TeIa.
42 AHI/II:(I))T OIS CBOIICTB bubnmorexa [IOK
p https://m.edsoo.ru/ff0c65f0
Kpuctawios. XKuakue
kpuctaibl. CoBpeMEHHBIE
MaTepuabl
IInaBaenue u
bubnnorexa [IOK
KpUCTa/UTH3aIus. Y JenbHas
43 https://m.edsoo.ru/ff0c670
TEINIOTAa IUIABJIEHUS. %
CyOmumarnus h
but6mmoreka [JOK
VYpaBHEHUE TEMIOBOTO
44 https://m.edsoo.ru/ff0c682
Oamanca
0
45 | DOnexrpuzauus Tell. bubmmorexa [JOK




DnekTpudeckuil 3apan. [Isa
BH/JIA IICKTPUIECKUX
3apsaoB

https://m.edsoo.ru/ff0c6be
c

[IpoBOgHMKY, TUANEKTPUKH
U TIOJyTIPOBOJIHUKHU. 3aKOH

bu6nmoreka [JOK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AIEKTPUIECKOTO .
3apsiaa -
B3aumopeiicTBue 3aps10B. bubnmnorexa [JOK
47 | 3axon Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ce
AIIEKTPUYECKH 3apsij 4
Hanpspox€nnocTs
AIEKTPUUECKOTO TOJIS.
48 [IpuHUMD Cynepno3uuun bubmmorexa [JOK
PHHI yuep EI https://m.edsoo.ru/ff0c6df2
AIEKTPUUECKUX MOJIEH.
JIvHUM HATIPSYKEHHOCTHU
PaboTa cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bu6muotexa [IOK
Ilorennman. Pa3znoctb https://m.edsoo.ru/ff0c6100
MOTEHI[NAJIOB
[TpoBOAHUKY M TUAIEKTPUKU
P P bubnnorexa [IOK
B AJIEKTPOCTATUYECKOM IIO0JIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 2
MPOHUIIAEMOCTh -
" bubnuotexa [[OK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpnencarop 6
52 DNeKTPOEMKOCTD MJIOCKOTO bubmmorexa [JOK




KOHJICHCATOpa. JDHEprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparophas pabota
"Usmepenue
JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEACTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOMUPOBAJIBLHOTO ammapara,
CTPYHHOTO IIPUHTEPA.
DnekTpocTaTu4ecKas
3amuTa. 3a3eMIIeHHe
AIEKTPONPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCIIOBUS €0
CYLLECTBOBAHHSI.
[TocTostHubI TOK. CHita
Toka. Hanpsbxenue.
Comportusiienne. 3akon Oma
JUIA ydacTKa Lenu

56

ITocnenosarensHoOE,
NapajuIeIbHOE, CMEIIaHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3ydyeHne CMEIanHoro
COEJIUHEHHUSI PE3UCTOPOBY

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410




57

Pabora 1 MOIIHOCTE
AJEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa 15 OTHOM
(3aMKHYTOM) JIEKTPUUYECKON
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHas pabota
«3mepenune D/1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

Pe3epBHbIii ypoK.
KonTponbhas padota no
Teme "DnekTpoauHaMuka' /
Bcepoccuiickas
npoBepouHas paboTa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8c5
6

60

O6o0maromuii ypok
«DIeKTPOIMHAMUKAY /
Bceepocculickas
IpoBepoyHas pabora

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88b
e

61

DEeKTpOHHAs IPOBOJIUMOCTb
TBEP/IBIX METAJIJIOB.
3aBUCUMOCTh
COIIPOTHUBIICHHS METAJUIOB OT
TEMIIePaTypHI.
CBepxnpoBoIUMOCTb

62

DJNEKTPUUYECKUH TOK B




BakyyMe. CBoiicTBa
DJIEKTPOHHBIX IIYYKOB

[TonynpoBoaHUKY, UX
cOOCTBEHHAs M IPUMECHAs
npoBoauMocTh. CBoICTBa p

bu6nmoreka [JOK

63 https://m.edsoo.ru/ff0c84a
—n-nepexoa. .
[ToypOBOIHMUKOBbIE -
MIPUOOPHI
DNEeKTPUYECKUM TOK B
pacTBopax u paciuiaBax bub6nmoreka [IOK
64 | DBIEKTPOJUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTUYECKAS a
JUCCOIHAITHS. DJIEKTPOIIN3
DNEeKTPUYECKUM TOK B rasax.
. butmmoreka [JOK
CaMocTosATENbHBIN U
65 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psia. .
Mounnus. [Inazma N
DrexTpuyeckrue npudopsl U
YCTpPOMCTBA U UX
66 | mMpakTUYECKOE MPUMEHEHUE bubmmorexa LIOK
P P ' https://m.edsoo.ru/ff0c86fc
IIpaBuia TeXHUKH
6e30macHOCTH
KonTponbhas pabota no
TeMe «JIEKTPOCTAaTUKA. bubnnorexa HOK
67 | IloCTOSIHHBIN 3JIEKTPUUECKUN https://m.edsoo.ru/ff0c8a8

TOK. TOKHU B pa3iIn4yHbIX
cpenax»

a




PesepBHBIii ypoK.

. bubmuorexa [JOK
68 Obobmaromuii ypox no ! https://m.edsoo.ru/ff0c8f6¢
TemaM 10 xiacca
OBILIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

68




11 KJTACC

Ne KoauvecTBo yacoB
DJICKTPOHHBIE
Mara nudpossie
n | Tema ypoka KoHTpoJbHbIE IIpakTHyeckne
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ paboThbI paGoThI
pecypcebl
n
[TocTOsIHHBIE MATHUTHI U UX
B3aWMO/JICHCTBHUE.
bubmnoreka 1IOK
MaruutHoe nose. Bekrop
B 1 https://m.edsoo.ru/ff0c977
MAarHUTHOM MHIYKIIUH. 2
JIvHUM MarHuTHOM -
WHYKIUW
MarnauTHO€ 1noJie
MPOBOJHUKA C TOKOM. OTbIT ! bubnunoreka [JOK
Opcrena. Bzaumonelicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabota
«3yyeHne MaraHuTHOro 1 1 bubmorexa LJOK
Y https://m.edsoo.ru/ff0c98fe
IOJISI KaTYIIKH C TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJISI
Ha IIPOBOJIHUK C TOKOM.
Cuna Amrmepa.
JlaGopaTopHas pabota 1 1 bubmiorexa LIOK
patop p . https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBUs
MOCTOSIHHOT'O MAarHuTa Ha
paMKy € TOKOM




JlelicTBME MAarHUTHOTO TTOJISI
Ha JBUKYIIYIOCS
3apspKEHHYI0 yacTtuily. Cuna
Jlopenna. PaGota cuibt
Jlopenua

Bbub6morexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHayknus. IloTok BekTopa
MarHuTHOM nHaAykuuu. 2J1C
MHAYKINU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuun Papanest

JlabopaTtopHas pabota
«HccnenoBanue sIBiIcHUA
AJEKTPOMATHUTHOMN
WHTYKITHIDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C
CaMOMHIYKIUH. DHEPIusl
MarHUTHOTO TOJISI KaTYIIKH
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiucTsa u
UX IPUMECHECHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
JJIEKTPOJBUIaTEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX




YaCTHUILl, THAYKIMOHHAS
eYb

10

O06o0mmarmuii ypok
«MarnuTtHoe noJe.
DeKTpoMarHuTHas
AHIYKOWSDY

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe moJje.
DJeKTpoOMarHuTHas
WHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0Oo1HBIE MEXaHUUECKUE
kosiebanus. 'apMoHndeckue
KoyieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHM.
[IpeBparieHre sHEPTUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue
3aBHCUMOCTH MepHoJa
MaJbIX KojeOaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIil KOHTYD.
CBo0OoaHbIe
AIIEKTPOMATrHUTHBIE
KoJIEOAHHUS B HI€aILHOM
KoJIe0aTeIbHOM KOHTYpE.
AHAJIOTHSI MEXTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MCXaHUYCCKUMHU U
C‘)HGKTPOMB,FHI/ITHI)IMI/I
KOJIEOaHUSIMU

15

®opmyrna Tomcona. 3akoH
COXpaHeHI/Iﬂ BHCpI‘I/II/I B
HJIcIbHOM KO0J1e0aTeIbHOM
KOHTYype

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXamIUX KOJICOAHHMSIX.
BrinyXcHHBIE
MeXaHUYEeCKUe KoJIeOaHusl.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHbBIE
Kose0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IlepeMeHHBIN TOK.
CunycougabHbIN
IIEPEMEHHBIN TOK.
MontHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA U HaNPSKEHUS

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoACTBO, Nepeada u
norpebieHune
AIEKTPUYECKON SJHEPIUHU

19

YcerpolictBo 1
MIPaKTUYECKOE IPUMEHEHHUE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324




AIEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOTro
TOKa, JTUHHUI
AJIeKTpoIepeaayd

20

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anexktposHepruu. Kynerypa
WCITIOJIb30BAHUS
AIIEKTPOIHEPTHH B
IOBCEIHEBHOU KU3HU

21

Mexanndeckre BOJHBI,
YCJIOBUS paclpOCTPAHECHHUS.
[Tepuon. Cxopocth
pacrpoCTpaHEHHUs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. Beicota
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIIEKTPOMAarHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITkana 3nEeKTPOMAarHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IprHIMIIBI paTHOCBA3HU U
TeneBuneHus. Pazsurne
CPEICTB CBS3H.
Pannomnokamnus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBIY https://m.edsoo.ru/ff0cc618
IIpssMonuHeitHOE
pacrpocTpaHeHHe CBETa B bubnnoreka [JOK
26 OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd35
ToueyHBI HCTOYHUK CBETA. 0
JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUS CBETA. bubnnoreka [JOK
[TocTpoenue n3o0paxeHmit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJjie
IIpenomieHue ceera.
ITonHoe BHyTpeHHEE
28 orpaxenue. IIpenensHbIN bubnmorexa [IOK
p - Hpeld https://m.edsoo.ru/ff0cd7{6
YIOJI IOJTHOTO BHYTPEHHETO
OTpaKEeHUS
JlaGoparopHasa pabora
29 «I/I3MI; eHI:/Ie nopKa3aTen51 Bubmorexa OK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHUS CTEKIIA»
JIunsel. IlocTtpoenue
30 M300paKCHHUH B JIMH3E. bubnuoreka [JOK
DopMysa TOHKOU JIUH3BIL. https://m.edsoo.ru/ff0cddle
VBeanueHue TUH3E
JlaGopaTtopHas pabota
31 «Hccnenosanue cBONCTB

M300pKEHHUI B JIMH3aX)




Hucnepcus ceera.
CI10KHBII coCcTaB 0€JI0ro

32 | cgera. lIBer. JlaboparopHas
pabota «Habmronenue
JUCTIEPCUU CBETa»
Nurepdepenuus crera.

33 | Iud paiuiﬁ cBeTa bubnuotexa [JOK

p L https://m.edsoo.ru/ff0ced22

Hudpakuronnas perméTka

34 ITonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BOJH. [lonspuzamnus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudopsl U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011acHOTr0 MPUMEHEHUS
['panuIbl TPUMEHUMOCTH

36 KJIACCUYECKON MEXAHUKH. bu6mmoreka [JOK
[ToctynaTel cenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTETHHOCTH

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHUe BPEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAII[eHHE JITTHHbI
OHeprus U UMIYJIbC

18 PENSATUBUCTCKON YaCTHULIBI. bubnmoreka [JOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl MOKOS

39 | KontponwsHas pabora bubmuorexa [JOK

«Onruka. OCHOBBI




CIIeIMAIBHON TEOPUH
OTHOCHUTEILHOCTH

https://m.edsoo.1u/ff0cf610

®otonsl. ®opmyia [1nanka.

bu6mmoreka [JOK

40
DHeprus 1 UMIyYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE BuG LIOK
HOINOTEKA
41 .0 A.T.
orosdexra. Ombiret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodrdhdekTa.
¢ v(l)(b N bu6mmoreka [JOK
YpaBHeHne DWHINTEHHA TS
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanunay Gorodddexra a
[aBnenue ceera. Onbitsl [1. bubnuorexa [IOK
43 H. JleGeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIECTBUE CBETA 6
TexHuueckue ycTpoicTsa u
MIPaKTUYECKOE TPUMEHEHUE:!
44 | dorodnemeHT, HOTOTATUHK,
COJIHEUHas OaTtapes,
CBETOINOI
Pemenne 3a1a4 1mo teme Bbub6morexa [JOK
45 «DeMEHTEI KBAaHTOBOH https://m.edso0.ru/ff0d030
OIITHKI 2
Mogens atoma TomcoHa.
Omnpitel Pesepdopaa mo bubmoreia HOK
46 https://m.edsoo.ru/ff0d091

PAacCEsIHUIO O-YaCTHII.
IInaneTapHast Mmozienp aTomMa

a




47

IToctynmater bopa

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

48

Wznyuenue u nornouieHue
($hOTOHOB IpU Tepexoe
aToMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroul. Buael
CIIEKTPOB

bubnnoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIE cBOMCTBa
yactull. Bonnsl ne bpoitns.
KopmyckyisipHO-BOJIHOBO#
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE H3JTy4YeHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE
pannoakTUBHOCTU. OTIBITHI
Peszepdopna o
OTIpe/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
FaMMa-I/I?;J'Iy‘-IeHI/ISI. BJII/ISIHI/IC
pa}II/IoaKTI/IBHOCTI/I Ha
JKHBBIC OpFaHI/ISMBI

52

OTkpbITHE TIPOTOHA U
HenuTpoHa. M30TOmBI.
Anbda-pacna.
DIIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
["'amma-u3nyuenne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DOHeprus CBSI3U HYKJIOHOB B
anpe. SInepHsle peakuuu.
SAnepHslil peakTop.
[IpoGnemMsbl, MepCIeKTUBEI,
9KOJIOTHYECKUE aCTIEKThI
SIEPHOW SHEPTETUKHU

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHBIC YaCTHUIIBI.
OTKpBITHE TIO3UTPOHA.
Mertoabl HaOMIOACHUS U
perucTpanuu
9JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DPyHIaMEHTAJIbHBIC
B3auMozeicTeus. EquHcTBO
(bU3UYEeCKON KapTHHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

OTansl pa3BUTHUS
actpoHomun. [IpukiagHoe u
MHUPOBO33pEHYECKOE
3HAYEHHE aCTPOHOMHHU. Bun
3B€31HOTO Heba. Co3Be3aus,
ApKHE 3BE3/bI, IUNIAHETHI, UX
BUJUMOE JBH)KCHHUE.
Conneunas cucreMa

56

Comaue. CoHeuHast
aKTUBHOCTL. ICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T




57

3BE311BI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TIIaBHOM
MOCJIEIOBATEIILHOCTH.
BryTpenHnee ctpoenue
3B&3/1. COBpEMEHHBIE
MIPEICTABIICHHS O
MIPOUCXOXKICHUH U
spomronk CoJHIIA U 3BE3]T

58

Maineunsiii [1yTe — Hamma
lNanakruka. [Tonoxxenue u
nBwxeHue CoJlHLa B
lNanaktuke. ["amakTuky.
YeépHble IBIPHI B siApax
TaJaKTUK

59

Bcenennas. Paz0Oeranue
rajaktuk. Teopus
bonpuioro B3peIBa.
PenukroBoe usnmydeHue.
MeraranakTrka

60

Hepemennsie nmpo6iembl
aCTPOHOMHUU

61

KonTtponbHas pabota
«JEeMEHTBI aCTPOHOMMH U
acTpou3uKm»

62

O6o6maromuit ypok. Posb
(HU3MKH U ACTPOHOMUHM B




DKOHOMHYECKOM,
TEXHOJIOTUIECKOM,
COLMAJILHOM M ATUYECKOU
chepax neaTenTbHOCTH
YyeJioBeKa

63

O606maromuii ypox. Poib
U MecTO (PU3UKU U
aCTPOHOMHUU B
COBPEMEHHOM HAYyYHOUN
KapTHHE MHUpa

64

O6o6maromuii ypok. Poib
¢du3nueckoit Teopun B
dbopMupoBaHUU
MPEJCTaBICHUMN O
buznyecKkoil kKapTuHe MUpa

65

O6o0maromuii ypok. Mecto
(bu3nUecKoil KapTHHBI MHUpa
B 0011IEM psITy
COBPEMEHHBIX €CTECTBCHHO-
HAy4YHBIX MIPEICTABICHUHN O
PUPOJIC

66

PesepBHBIi ypOK.
MaruauTtHOE none.
DneKTpoMarHuTHas
UHAYKLINS

67

PesepsHblit ypok. OnrTuka.
OcCHOBHI cielIIaIbHON




TCOPHUU OTHOCUTCIIBHOCTHU

Pesepnslii ypok. KBanrosas
68 | ¢usuka. DeMeHTHI

ACTPOHOMHUU U acCTPOPHU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







ITPOBEPA

EMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJIbBHOM ITPOI'PAMMBI

10 KITIACC

Kog
npose
psaeMo
ro
pe3yJ
pTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ILHOI NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpHUMeEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAPTUHBI MHMPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTHYECKOMN JIEATEIIbHOCTH JIFOICH

10.2

VY4uuThiBaTh TpaHUIBl NPUMEHEHUS HW3YYEHHBIX (PU3NYECKHX MOJEIEeH:
MaTepuaabHas TOUKa, MHEpIHallbHasl CUCTEMa O0TCuéTa, adCOIIOTHO TBEPOE
TEJ0, UICAIBHBIN ra3; MOJEIN CTPOCHUS Ia30B, )KUJIKOCTEH U TBEPABIX TEll,
TOYCUHBIN DJIEKTPUIECKHUINA 3apsi)l — IPU PEHICHUU PU3NUECKUX 3314

10.3

Pacno3naBath ¢usnueckue sBICHHS (MPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KHUHETHYECKOW  TEOPHUH
CTPOCHHS  BEIIECTBA H  JJIGKTPOJAWHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEIHOE IBW)KEHHE, CBOOOJHOE TaleHUe Tell,
JBM)KCHHE TI0 OKPYXKHOCTH, WHEpIUs, B3auMoeicTBue Ten; muddysus,
OpOYHOBCKOE JBW)KCHHE, CTPOCHHE  IKUAKOCTEH © TBEPIOBIX Te,
W3MEHEeHHEe O00bEMa Tel NpH HarpeBaHuM (OXJIAXKIEHHUH), TEIUIOBOE
paBHOBEcHe, WCIApeHHe, KOHJACHCAIMs, IUIABJICHUE, KPUCTAIIU3aIus,
KHIICHUE, BIIAXXHOCTh BO3AyXa, MOBBIIICHHE MHaBJIICHUS Ta3a IPH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSHHSI
ra3a B M30IPOIIeCCax; dIEKTPHU3AIMS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

OnwuchBaTh MEXaHUYECKOE JIBIKCHUE, MCTIONB3YS (PU3NYECKUE BEITMYHHBIL:
KOOPJIMHATA, IyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
AMITYJIbC ~ TEJa, KUHETHUYeCKas DHEprus, IMOTCHLUHAIbHAs JHEprus,
MexaHu4yeckas paboTa, MeXaHUYecKass MOIIHOCTb;, TIPH ONHCAHHUU
MPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOIB3yEeMbIX BEIUYWH, UX
0003HaUYEHUA W EIUHMIIBI, HAXOJUTh (HOPMYIbI, CBS3BIBAIOIINE JIaHHYIO
(U3NYECKYIO BEIMYMHY C IPYTHMHU BETMIHHAMHU

10.5

OmnuceIBaTh HN3YYCHHBIC TCILJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHHA,
HCIIOJIBb3YA (1)I/I3I/ILI€CKI/I6 BCIIMYMUHEL: JaBJICHUE ra3a, TCMIICpaTypa, CpECaHAA
KHHCTHUYCCKAasA OQHEpPIrusd Xa0THYCCKOI'O JABHKCHUA MOJICKYJI,
Cp€aAHCKBaApaThuIHasd CKOpPOCTb MOJICKYJI, KOJIMYECTBO TCIIJIOTHI,




BHYTPEHHsISI dHEprus, pabora ra3a, Kod(QQUIMEHT TOJIE3HOTO JEHCTBUS
TEIJTIOBOT'O IBUTATEIISI; IPHU ONMUCAHUH NIPABUIBHO TPAKTOBAaTh (DU3NUECKU
CMBICJT UCTIONb3YyEeMBIX BEIWYUH, UX 0003HAUCHUS W €IMHHIIBI, HAXOJIUTh
(dbopmMyIIBl, CBS3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIUYUHY C JIPYyTHUMH
BEJIMYUHAM

10.6

OnuceiBaTh  M3y4Y€HHBIE  JJIEKTPUYECKHE  CBOICTBa  BellecTBa U
ANIEKTPUYECKHE SIBIICHUS (IIPOLECCHI), UCTIONB3Ysl (DPU3NYECKHE BEITHMUUHBI:
JJIEKTPUYECKUN  3apsif], JJIEKTPUYECKOE II0JI€, HaIpsKEHHOCTh I10JId,
MIOTEHIUAJI, PA3HOCTh MMOTCHIUAJIOB; [P ONIMCAHUU MPABWIBHO TPAKTOBATH
(u3NUeCKUl CMBICI HCIIONB3YyEeMbIX BEJTMUNH, NX 0003HAYCHHS U €TUHHIIBI,
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIHUYUHY C
JPYTUMU BEJIMYMHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCH U ABJICHUS, UCIIONb3Ys (HU3HYECKUE
3aKOHbl M TPUHIMIBL: 3aKOH BceMupHoro taroteHus, I, I u III 3akonsl
HeroToHa, 3aKOH COXpaHEHHUS] MEXaHHMYECKON SHEpruu, 3aKOH COXpaHEHUs
UMITyJIbCA, TMPUHIUN  CYNEPHO3ULMUA CWJI, MPHUHIMII PaBHONpPABUS
WHEpLUUATIbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHUECKYI0 TEOPHUIO
CTpOEHMsI BEIIECTBA, Tra30Bble 3aKOHBI, CBS3b CpEAHEH KUHETHYECKOM
SHEPTUM TEIUIOBOTO JBMKEHHSI MOJIEKYJ] C aOCOJIOTHOM TemmepaTypoid,
MEepBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHUS DIEKTPHUUECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKO0Ha, €r0 MaTeMaTUYeCKOe BBIPAKCHHUE W YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBsCHATP OCHOBHBIE MPHUHLMIIBI JEHCTBHUS MallluH, OpUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3iuyarh YCJIOBHS HMX  0€30macHoro
WCII0JIb30BaHNUs B TOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 9KCIIEPUMEHTHI 110 HCCIICAOBAHUIO (PH3MUYSCKUX SIBICHUN W
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; IPH STOM
dhopmynupoBaTh IpobeMy (3a1ady) ¥ TUIIOTE3Y Y4eOHOTrO SKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHHS, IPOBOIUTH OIIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OcyiecTBisITh NpSMbIE U KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH;
P 3TOM BBIOMpATh ONTUMAJbHBIA CHOCO0 M3MEPEHHUs] M HCI0JIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBUCMMOCTH  MEXAY (U3MUECKUMU BETUYMHAMU C
WCIONIb30BaHUEM TPSAMBIX U3MEPEHHH; TMpPH OSTOM KOHCTPYHUpPOBATh
YCTaHOBKY, (UKCHPOBATh  pe3ylbTaThl  IOJYYEHHOH  3aBUCHUMOCTHU
¢bu3nyecKuX BENUYUH B BUAE TaOnuil U TpadUKOB, JeNaTh BBIBOJBI I10
pe3ysibTaTaM HCClIe0BaHus

10.12

CobmrogaTh paBuiia 6€30MacHOro Tpya MpH MPOBEICHUN UCCIEI0BaHUH B
paMKax  y4eOHOro  DJKCIEPUMEHTa, y4eOHO-HCCIICIOBATEIbCKON U




HpO@KTHOﬁ ACATCIIBHOCTU C MCITIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1a00paToOpHOro 000PYIOBAHUS

10.13

Pemrate pacuérHple 3amauM C SIBHO 3aJaHHON (U3UYECKOW MOJIEINbIO,
HCIIOJIb3YyA (bHSI/ItIeCKI/IC 3aKOHBI U MMPUHOUIIBI; HA OCHOBC aHalin3a yCJIOBUA
3aJa4n BI)I6I/IpaTI> (1)I/I3I/I‘~I€CKYIO MOJ€CJ/Ib, BBIACIATH (i)I/I3I/I‘-I€CKI/Ie BCJINYHHBbI
n Qopmyibl, HEOOXOAMMBIE JUIsl €€ pelIeHHs, NPOBOJUTH pacdETbl U
OIICHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHUSA (1)I/I3I/I‘~I€CKOﬁ BCJIMYHHBI

10.14

Pemars KayeCTBEHHbIE 3aJ1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUHBYIO IIETIOYKY PACCYKICHHM C Omopoil Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKUE SIBICHUS

10.15

Wcnonp3oBath  mpu  pemieHMH  Y4yeOHbIX  3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHbIE  TEXHOJOTMM s [IOUCKAa, CTPYKTypHUPOBAHMS,
UHTEpIpeTallud U MpeACTaBiIeHHs Y4YeOHONH U Hay4YHO-IOIMYJISIPHOM
uH(poOpMalLlMY, TOJYYEHHON W3 PAa3NIUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOTydaeMyl0 HHPOPMAIUIO

10.16

[IpuBouTH IpUMeEpPHI BKIJIaJ]a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PUIUKOB
B pa3BUTHE HayKd, OOBICHEHHE IMPOLECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBath TeopeTHuecKkre 3HaHUS MO (PU3MKE B MOBCEAHEBHON KU3HU
uis  olOecriedeHHs O€30MacHOCTH IpH  OOpalleHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, IJIsi COXPAHEHHUS 37I0POBbS U COOJIOICHUS
HOPM JKOJIOTHYECKOT'0 MIOBEACHUS B OKPYXKAIOILEH cpesie

10.18

PabGoTtath B Tpynme C BBIMOJHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
MJIaHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO paclpenessaTh 00s3aHHOCTH
U TJIAHUPOBATh JESATENBHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJeKBATHO
OLICHMBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYMNNbl B pelHICHHE
paccMaTpuBaeMoil mpoOIeMbl

11 KIJACC

Kona

MPOBEPSIEMOTO
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

JleMOHCTpHpOBaTh Ha TpHUMEpax poOJdb W MeCcTo (U3UKU B
(bOopMUPOBAHNU COBPEMEHHOW HAy4YHOH KapTUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOIMH, B  IPAKTUYECKOU
NESTEIbHOCTH JIFOJCH, IENOCTHOCTh W EIWHCTBO (PU3UUeCKOi
KapTUHBI MUpPA

11.2

YuureiBaTh rpaHvllbl TPUMCHCHUSA HU3YYCHHBIX CI)I/ISI/I‘ICCKI/IX




MOJIECTICH: TOYEUYHBIA DJJICKTPUUYECKUN 3apsll, sAepHas MOJEIb
aToMa, HYKJIOHHAas MOJIEJb AaTOMHOIO fJpa TMpH PEIICHUU
buznyeckux 3anaqy

11.3

Pacnio3HaBaTh ¢u3nyeckue sSBIEHUS (IIPOLECCHI) U OOBICHITH UX
Ha OCHOBE 3aKOHOB DJEKTPOJWHAMHKH W KBAaHTOBOH (pu3mkm:
AIIEKTpUYEcKasi MPOBOJUMOCTbD, TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE  JIGHCTBHS ~ TOKAa,  B3aMMOJACWCTBHE  MAarHHUTOB,
DIIEKTPOMAarHUTHAs WHIYKIHS, JACHCTBHE MArHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM W JBIXKYUIMHCS 3apsis, dJIEKTPOMAarHUTHBIC
KOJICOAHUS M BOJIHBI, TPSMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaKEHHE, TpeloMIIeHHe, WHTephepeHrs, IuQpakius W
MOJISIpU3AIUsl  CBETa, JUCIEpPCHS CBeTa, (HOTORIIEKTPUUCCKHUIA
abdext (dorodddekr), cBEeTOBOC aBICHHE, BO3HUKHOBEHUE
JMHEHYAaTOr0  CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAs PaJIMOAKTUBHOCTh

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BeleCTBa (DJIEKTPUUYECKUE,
MarHuTHble,  ONTHYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTH
PasIUYHBIX CpPEeA) M DJICKTPOMArHUTHBIC SIBICHUS (IIPOIIECCHI),
UCHONB3YSl (DU3MUECKHUE BEJIMYMHBI: AIEKTPUUYECKUI 3apsiia, cuiia
TOKa, JNEKTPUYECKOE HanpsoKeHue, JNEKTPUYECKOE
COTNPOTHUBIIEHNE, pa3HOCTh mnoTreHnuanoB, IJC, paborta TOKAa,
MHAYKIHMS MarHuTHOTO mojs, cuia Awmmepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, SHEPTHUS 3JIEKTPUYECKOTO U MAarHUTHOTO
MOJICH, TIEPUOJ] U YacTOTa KoJIeOaHWH B KOJIeOATETLHOM KOHTYpE,
3apsij U cujia TOKa B MPOIecce rapMOHUYECKHX AJIEKTPOMAarHUTHBIX
Kosie0aHui, GOKyCHOE paccTOSTHUE U ONTUYECKasl CUjla JIMH3BL; IPU
ONMMCAaHWW  TPAaBWIBHO  TPaKTOBaThb  (PU3MYECKUM  CMBICI
HCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIbI; YKA3bIBATh
dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO0 BEIUYUHY C
JIPYTMMH BeTUYMHAMU

11.5

OnuchiBaTh U3Y4YEHHBIE KBAHTOBBIE SBJIEHUS U  IPOLECCHI,
UCTIONB3YS (PU3UYECKHE BETUYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U 4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA,
IepuoA Mojlypacnaza, 3JHEPTrHus CBA3M AaTOMHBIX sAep; MpH
ONHMCAaHWU  TPABWIBHO  TPAKTOBaTh  (U3MYECKUH  CMBICI
UCIIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIbI; YKa3bIBaTh
(GbopMyITBI, CBS3BIBAIONIME MAHHYI (U3NYECKYI0 BEIHYHUHY C
OPYTMMH  BEJIWYMHAMHM, BBIYUCIATH 3HAUYCHHE (PUINIECKOU
BEJIMYHHBI

11.6

AHaJ'II/ISI/IPOBaTB (bl/IBI/ILIeCKI/IC MMpoueCCbl M ABJICHUS, HCIIOJIb3Ys
(bl/IBI/ILIeCKI/IC 3dKOHbl W  IIPUHOUIIBI:  3aKOH OMa, 3aKOHBbI
IMOCJICAOBATCIIPHOIO M MapalyICJIbHOI'0O COCAUMHCHUS IIPOBOJHUKOB,




3akoH Jxoyns — JleHna, 3aKOH 3JEKTPOMArHWUTHOM WHIYKIWH,
3aKOH  MpPSMOJUHEHHOrO0  pachpoCTpaHEHHUs CBETa, 3aKOHbI
OTpaKCHHUs CBETa, 3aKOHbI TMPEJIOMIICHHUS CBETa, YypaBHEHUE
OliHmTelHa 111 GoTodpderTa, 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH
COXpaHEHHUS MMIYyJIbca, 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsja, 3aKOH COXpaHEHHUs MaccoBOro 4ucia, moctyiarel bopa,
3aKOH PaJIMOAaKTUBHOIO Paclajia; Mpy 3TOM pa3inyaTh CIOBECHYIO
GOpMyIHpPOBKY 3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHHUE H
yciaoBus (TpaHUIlbl, 00JaCTH) TPUMEHHUMOCTH

11.7

OrmpenensTh HanpaplieHWE BEKTOpa MHAYKIIMM MarHUTHOTO IIOJISt
MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHnia

11.8

CtpouTs W ONMCHIBATH H300pa)kKeHHE, CO37aBAEMOE ILTOCKUM
3€pKajgoM, TOHKOW JIMH301

11.9

BBIMONHATE  9KCIIEPUMEHTHI 110 HMCCIIEOBAHUIO  (PU3UUECKUX
SIBIICHUH W TIPOLIECCOB C HCIIOJIb30BAaHHEM MPSIMBIX M KOCBEHHBIX
U3MEpeHUil; mpu 3ToM (opMyTupoBaTh npodiemy (3amady) H
THIIOTE3y Y4YEeOHOTO OJKCIEPHMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO o0opyioBaHus, MIPOBOJIUTH ONBIT W
(bopMyITUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh MpsIMbIE M KOCBEHHBbIE H3MEPEHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJIBHBINA CIOCO0 U3MEpPEHUs U
UCIIONb30BAaTh  M3BECTHBIE  METOJbI  OLEHKUM  IOTpelrHocTel
M3MEpEHU

11.11

HccenenoBars 3aBUCUMOCTH (buznyeckux BEJINYUH c
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHHH; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHl MOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYWH B BUJIEC TAOJHIl U TpadUKOB, JEIaTh BHIBOIBI
10 pe3yJbTaTaM HCCIICIOBAHMS

11.12

CoOmogaTh mpaBuia 0€30MaCHOTO TpyAa TpPH TPOBEICHUU
UCCIICIOBAaHUI B paMKax Y4YeOHOTO OJKCIEPHUMEHTa, y4eOHO-
UCCIIEIOBATEIIbCKON u MPOCKTHOMN TS TETbHOCTH c
UCIIOJIb30BAHUEM HW3MEPHUTEIIbHBIX YCTPOHCTB M J1a0OPaTOPHOTO
00opyI0BaHUS

11.13

Pemates pacuérHbie 3amaun ¢ SIBHO 3aJaHHOW  (DU3UYECKOM
MOJIEJIbIO, UCTIONB3Ys PU3NUYECKUE 3aKOHBI U MIPUHIIMIIBI; HA OCHOBE
aHaNM3a YCIOBUSA 3a/Jauyd  BBIOMpPATh (PU3UYECKYIO MOJIEIb,
BBIIETATh (DU3UYECKUE BEITMYUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e€ pelleHHs, INPOBOJUTH pPACYETBl U OLEHHUBATh PEAIBHOCTH
MOJTyYEHHOT0 3HauUeHUs (PU3UUECKOI BEJIMUMHBI

11.14

Pemate  kadecTBEHHbIE  3aJjauyd:  BBICTPaMBaThb  JIOTMYECKH
HEMPOTUBOPEUMBYIO IEMOYKY pacCy)KIEeHMH ¢ Omopoll Ha




HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U @Hanecm/le SIBJICHUSL

11.15

Hcnonp3oBaTh IMpH peuleHUMH Y4eOHBIX 3a/ad COBpPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTHH JUISl MOWMCKA, CTPYKTYPHUPOBaHUS,
MHTEPIIPETALNN U MIPEICTaBICHNS yUeOHOW M HAayYHO-TIOMYJISIPHON
UHPOpPMALIMK,  TOJNyYeHHOH W3  Pa3NUYHBIX  HCTOYHHKOB;
KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMAILIUIO

11.16

OOBSCHITH IPUHITUIIBI ICUCTBHUS MalTuH, TPUOOPOB U TEXHHUECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS X 0€30MaCHOTO HCIOIh30BAaHUS B
IIOBCEIHEBHOU XKU3HU

11.17

[TpuBOIUTH MpUMEPHI BKIIaAAa POCCUICKUX U 3apyOekKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB
OKPYKAIOIIEro MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS 110 (PU3HKE B MOBCEAHEBHOMN
KU3HU 1751 obecriedyeHus: Oe€30MacHOCTH MpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMH YCTPOWCTBAMH, IJsi COXPaHEHUs
3I0pPOBbSI M COOJIOACHHUS HOPM DKOJOTHYECKOIO IOBEJIECHUS B
OKpYXarolieu cpene

11.19

PaboTatp B rpyme ¢ BbIIOJIHEHHEM Pa3InYHbIX COLIMAIBHBIX POJIEH,
IUIaHUpOBaTh  pabOTy TIpyMIbl, PaUUOHAIBHO  paclpeleNiTh
00s3aHHOCTH M IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX
CUTyalUsIX, aJIeKBaTHO OLEHMBATh BKJIAJ KaXKIOI'O W3 YYaCTHHKOB
IpYMIIBI B pELICHUE PAacCMaTPpUBAEMOM MPOOIEMBI




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITIACC

Kon Kon
pasne NpoBepPsIeMOro
Ja JIeMEeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJJbl HAYUHOI'O [TIO3HAHUA

1.1

®dusuka — Hayka o mpuponae. Hayunbie MeTo[bI
MO3HAHMS OKpy’karoliero Mupa. Posib skcnepumMenTa
U TEOpUHM B TMpolLEecce TO3HAHUA TMPUPOIDL.
DKCIepuMEHT B PU3UKe

1.2

MonenupoBanue GU3NYECKUX SIBICHUN U MTPOLIECCOB.
Hayunbie runore3sl. @U3NYECKUE 3aKOHBI U TEOPHUHU.
['panunbl  IPUMEHUMOCTH  (DU3UYECKUX 3aKOHOB.
[Ipuntun coorBercTBUsA. Pons m mecto (usuku B
(GOpMHUPOBAHUN COBPEMEHHONW HAyYHOM KapTUHBI

MUpa, B IPAKTHUECKOHN JEATEIbHOCTH JIOIeN

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuyeckoe JBHYKEHUE. OTHOCHTENBHOCTD
MEXaHUYECKOro  JBMWKeHus. Cucrema  OTcuéra.
Tpaekropus

[lepememienne, CKOpPOCTh  (CpemHsIEI  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKLUHWU Ha OCH CUCTEMbl KOOPJIWHAT.
CroxeHue nepemMenieHuid 1 CII0KEHHE CKOPOCTEM

2.1.3

PaBHOMepHOe H PaBHOYCKOPCHHOC HpﬂMOJ’II/IHeI\/'IHOC
JABWKCHUC. Fpa(bPIKI/I 3aBUCUMOCTH  KOOpJAHUHAT,
CKOpPOCTH, YCKOpCHHUA, NOYyTHU U TICPCMCUICHUA
MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU

2.1.4

CBoOoaHOE najieHue. Y CKOpeHne cBOOOHOTO
MajgeHus

2.1.5

KpHBOHHHef/'IHOG JABHOKCHUC. PaBHOMCpHOG
JABUKCHUC MaTCpHaHBHOﬁ TOYKHU TII0 OKPYKHOCTH.




VYrioBas CKOpPOCTh, JIMHEWHas cKopocTh. [lepuon u
yactoTa. LleHTpocTpeMuTenbHOe yCKOpeHHe

2.1.6

Texuuueckue yCTpOf/'ICTBaZ CIIMAOMETpP, [ABUKCHHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC TICPCAaIn

2.1.7

[IpakTiueckue paboTel. M3mepeHue MrHOBEHHOMN
ckopoctd. MccrnenoBaHue COOTHOUICHHSI MEXIY
MyTSIMH, IPOUICHHBIMU TEJIOM 3a TOCIIeI0BATEIbHbBIE
paBHBIE MIPOMEXKYTKH BpEMEHHU npu
pPaBHOYCKOPEHHOM  JBW)KEHMH  C  HayaJlbHOUN
CKOPOCTBIO, paBHOW Hymt0. V3ydeHue IBHKEHUS
[Iapuka B BSI3KOM JKUIKOCTH. V3yueHue IBUKEHHS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

TMHAMUKA

2.2.1

ITpuHuun otHOocuTenpsHOCTH ['anunes. [lepBelil 3aK0H
Hprorona. MaeprimanbHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuina. [IpuHiun cyneprno3unuuu cuil

223

Bropoii 3akoH HeroTOHa 111 MarepuaibHOM TOYKU B
uHepuuaibHou cucteme orcuéra (MCO). Tperuit
3aK0H HbloTOHA 1111 MatepralIbHBIX TOYEK

22.4

3akoH BceMHpHOTO TsAroTeHus. Cuna TSHKECTH.

ITepBast kocMudeckas cKopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHUSI M cuia TpeHus: mokos. Koadduument
TPCHUA. Cua COIMPOTHUBJICHUSA ITPHU ABUKCHHUU TECJIa B

KHAKOCTHU WUJIM Ira3c

227

HOCTynaTCHBHOG u BpalmaTeJIbHOC JBHOXXCHUC
a0COIOTHO TBEPAOTO TeJa

2.2.8

MOMEHT CWJIBI OTHOCHUTEIIBHO OcH BpameHus. [1nedo
cuibl. Y cioBus paBHoBecus TBEpAoro tena B UCO

229

TexHuyeckue ycTpoucTBa: NMOMIIUIIHUKY, JBUKECHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTrueckue paboTel. M3yuenue nBuxeHus Opycka
M0 HAKJIOHHOM  IUIOCKOCTH IIOoJ  JeHCTBUEM
HECKOJIbKMX cui. MccnenoBanue 3aBUCHMOCTH CHJI
YOPYTOCTH, BO3HUKAIOIIUX B  jAedopmupyemoit

NpYXUHE U PE3MHOBOM 00paslie, OT BEIUYMUHBI HUX




nedopmanuu. MccnenoBanue ycioBUN paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh BPALLCHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmmynsce MaTepruarbHON TOYKH, CHCTEMBI
23.1 MaTepualbHBIX TOYeK. MIMIynbc CHIIBI U U3MEHEHHE
UMITyJIbCa Tella
)32 3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOE
e TIBUKEHHE
233 Pabora cuibl
234 Mo1HOCTb CHIIbI
35 Kunernueckast »Heprus MaTepuanbHOM  TOUKH.
B Teopema 0 KHHETUYECKOM SHEPTUH
ITorennmanbHas sHeprus. lloreHumanbHas >Heprus
236 yIpyTo nepopMHUpoOBaHHON NPY>KUHBL.
2.3 o [ToreHumManbHas SHEPTHs Teja BOIM3M MOBEPXHOCTH
3emin
[ToreHnmanbHble W HEMOTEHUHUANbHBIE CUiIbl. CBA3b
537 pabOThl HEMOTEHUMAIbHBIX CHJI C H3MEHEHUEM
o MEXaHHUYECKOM DHEpPruM CHCTEMbl Tel. 3aKOH
COXpaHEHMS MEXaHUYECKOI SHeprun
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHuueckue  yCTpOMCTBA:  ABUIKEHUE  PAaKeET,
o BOJIOMET, KOTIED, TIPYKUHHBIN TUCTOJIET
[IpakTueckue padoTbl. M3yueHue cBsS3U CKOpoOCTEi
5310 TEJ TIpU HEYNpyrom ynaape. McciemoBanue CBsI3U
o pabOThHI CHIIbI C U3MEHEHUEM MEXAaHUYECKOM SHEPTHU
Tena
3 MOJIEKVJISIPHA S ®U3UKA 1 TEPMO/JIMHAMUKA
3.1 OCHOBbI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETHUECKON

teopun. bpoyHoBckoe  aBmwkenue. uddyszus.

3.1.1
Xapakrtep JBW)XXEHUS M B3aWMOJICUCTBUSA YaCTHUIL
BelecTBa

3.1.2 Mogenu cTpoeHHs ra3oB, )KUAKOCTENW U TBEPABIX TEN

A OOBIACHEHUE CBONMCTB BEIIECTBA HA OCHOBE JTHX
MoJeJier




3.1.3

Macca MOJICKY L. KomnuectBo BEILIECTBA.
[TocrossnHass ABoraapo

3.14

TemmmoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenbcus

3.1.5

Mojgens wuaealbHOrO Tasa. OcHoOBHOE YPaBHCHHUC
MOHGKyanHO—KHHeTquCKOﬁ TCOpUHU HACAITIBHOI'O
rasa

3.1.6

AOcomoTHas Temreparypa Kak Mepa CpexHei
KMHETUYECKOW DHEPIMM  TEIUIOBOIO  JIBUYKEHUS

yactul rasa. [llxana remneparyp KenpBuna

Vpasuenne Kianeilpona — MenneneeBa. 3akoH
JlaneTOHA

3.1.8

I"a30BBIC 3aKOHEI. I/I30Hp0ueccm B naCaJlbHOM ras¢€ C
MOCTOAHHBIM KOJHWYCCTBOM BCIICCTBA: H30TCpMa,

n30X0pa, n306apa

3.1.9

TexHu4Yeckue ycTporuCTBa: TEPMOMETP, OapoMeTp

3.1.10

[TpakTudeckue paboThl. M3MepeHHe Macchl BO3ayXa
B KjaccHOil komHare. McciemoBaHue 3aBHCHUMOCTH
MEXy MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHss sHEprus
TEPMOJMHAMMYECKON CHUCTEMBI U CHOCOObI €€

HU3MCHCHUA

322

KomnmyectBo Ttemnotsl W paborta. BHyTpeHHsS

OHECPTHA OAHOATOMHOI'O UACAJILHOT'O Ir'a3a

3.23

Bunasr TEeIJIoNepeIaun: TEIJIONPOBOHOCTb,
KOHBEKIIMsA, UW3Iy4YeHHE. TemmoéMKOCTh  Tela.
VaenrHass  TEIIOEMKOCTH BEIIEeCTBA. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIUIONEepeade

324

IlepBbi  3akoH TepMoauHamuku. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IIPOLIECCAM.
I'paduueckast uHTEpIIpETaIHst paboThI ra3a

3.25

TernoBble MamuHbl. [IpUHIMIBI AEHCTBHS TETUIOBBIX
MamuH. [IpeoOpazoBaHusi JHEPrUM B TEIUIOBBIX
MamuHaX. KodpuiueHT Tmone3Horo ACHCTBUS
(manmee — KIIJI) TermoBoit mammusl. [{ukn KapHo u
ero KIIJI




Bropoit 3akoH TtepMmoamHamuku. HeoOpatumocTsb

3.2.6 MpOIECCOB B  Mpupojie. TermioBbie ABUTATENH.
DKOJIOTHYECKHE TPOOJIEMBI TEIIIOIHEPTCTHKN

307 TexHUUecKue yCTPOMCTBA: JBUTaTEIb BHYTPEHHETO

o Cropanus, ObITOBO XOJOIUIBHUK, KOHTUITHOHEP

398 [Ipaktnueckne paboTel. M3MmepeHune  yaenbHOM

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHjaeHcauus. Vcnapenue u

3.3.1 KUNeHUe. YaenbHas Teiora mapooOpa3oBaHusl.
3aBHCHUMOCTh TEMIIEPATYPBI KUIIEHHSI OT JaBJICHUS
33 AOCOMIOTHAs U OTHOCUTEINIbHAS BIAXXHOCTH BO3yXa.
o HachImeHnsIi nap
TBépnoe teno. Kpucrannuueckue u amopgHbie Tema.
333 AHpn3oTponuss  CBOMCTB  KpuctaiuioB. JKunkue
13 Kpuctajuibl. COBpeMEHHbIE MaTEPHUAIIBI
. 334 [InaBneHne u KpucrauM3auus. YJelbHas TeIuloTa
o wiapenus. CyOmumanus
3.3.5 YpaBHeHHUE TEIUIOBOro OajaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJOIMH MOIYUYEHHS
o COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJOB, U HAHOTEXHOJIOTUHU
337 [Ipaktuueckue paboTel. 3MmepeHue BIAXHOCTH
o BO3/IyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA
411 OnekTpu3anys Ten. DIeKTpuueckuid 3apsan. [IBa Buma
o SJIEKTPUYECKHX 3apSI0B
4.1.2 IIpoBOIHMKY, TUDIIEKTPUKH U ITOTYTIPOBOAHUKA
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
DJeKTpUYECcKoe roJe. HanpsoxéanocTsb
4.1.5 AJIEKTpUUECKOTro mojsa. [IpuHIMN cynepno3uiuu.
JInHuK HanpsHKEHHOCTH JIEKTPUYECKOTO MO
4.1.6 Pabota cun snexrpocraruueckoro nosst. [loTenmuann.




Paznocth INOTCHINAJIOB

HpOBOIIHI/IKI/I n  JUBJICKTPUKU B IHOCTOAHHOM

4.1.7 AIIEKTPUYECKOM ToJIe. Jusnexkrpuueckas
IIPOHUIIAEMOCTh
OnekTpoémMkocTh. KoHaeHcatop. OJEKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJAEHCATOpa. OHEPrusi 3apssKeHHOTO
KOHJIEHCAaTopa
Texnuueckue YCTPOMCTBA: 3IEKTPOCKOIL,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aluTa,
o 3a3€MJICHME  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
41.10 [TpakTiueckue pabothl. M3Mepenue 3meKTpoEMKOCTH

KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
VYcnosus CYLLECTBOBAHHUS IIOCTOSTHHOT'O
421 aneKTpuueckoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTosiHHBINM TOK
422 Hanpsoxenue. 3akon Oma 15 ygacTka Lenu
423 DIIEeKTpUYECKOe COIIPOTUBJICHHUE. VY nenbHoE
o COIIPOTHBIICHHE BEIIECTBA
424 [TocnenoBarenbHOe, MNapajuIeIbHOE,  CMELIAHHOE
o COEIMHEHNE MTPOBOIHUKOB
425 Paborta »snexTpuueckoro Toka. 3akoH Jxoyms —
o Jlenua
4.2.6 MoIIHOCTD 3IEKTPUYECKOTO TOKa
anekTpoaBwkymas cuna (manee — DIJC) wm
427 BHYTPEHHEE COIPOTUBJIEHHE HCTOYHUKA TOKA. 3aKOH
o Oma [yl ONHOM (3aMKHYTOMH) 3IIEKTPHYECKON LIEIIH.
Kopotkoe 3aMbikanue
ONEeKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAJIIOB.
4238 3aBUCHMOCTh  CONPOTHUBJIEHUS  METANIOB  OT
Temnepatypbl. CBEpXIIPOBOAUMOCTh
429 OnekTpuueckuid Tok B Bakyyme. (CBoiicTBa
o 3JIEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBomauku. CoOOCTBEHHass W TpUMECHas

MPOBOJUMOCTh TOJYNPOBOJHUKOB. (CBOICTBa p-n




nepexo/a. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

3J'I€KTpH‘-I€CKPIﬁ TOK B QJICKTPOJINTAx.
3J'I€KTpOJ'II/ITI/I‘-I€CKa}I JUCCOoanus. 3J'IeKTpOJ'II/I3

4.2.12

DnekTpu4eckrii ToKk B razax. CaMOCTOATENIbHBIN U
HECaMOCTOSITCIIbHBIA ~ pa3psaA. Pa3nmuunbie  THIBI
CaMOCTOSITeNIbHOTO paspsaa. Momuus. [Tnazma

4.2.13

TexHuueckue yCTpPOWCTBA: aMIIEpMETP, BOJIBTMETD,
peocTaT, UCTOYHUKU TOKa, 3JEKTPOHAIrpeBaTENIbHbBIE
npudopHI, 3JIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  COINPOTUBIIEHUS, BaKyyMHBIH JHOJ,
TEPMHCTOPHI U (doTope3ucTOpHI,

HOHynpOBOIIHHKOBLIﬁ AU04, raJlbBaHHUKa

4.2.14

[Tpaktnueckue paboTel. WM3ydyeHue CMELIaHHOTO
COEZIMHEHUS PE3UCTOPOB.

N3mepenne OJIC  uCTOYHMKA TOKa M €TI0
BHYTPEHHET O COIIPOTHBIICHMUS. HaGmronenue
AJIEKTPOJIN3A

11 KIIACC

Kon
pa3ne
Ja

Koanposepsiemor
0 3JIEeMeHTa

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

4

OJIEKTPOAMTHAMUKA

4.3

MATHUTHOE ITIOJIE. JIEKTPOMATHUTHAA MHAY KW A

4.3.1

TlocTostHHBIE MAarHHUTEI. BzaumonaeiictBue

IIOCTOSAHHBIX MAarHuTOB

43.2

MarnautHOe noJjie. BeKTop MarHUTHOW MHIYKIUU.
[Mpunmun cynepno3uiuu. JIMHUM  MarHUTHOM
uHAyKIuu. KapTrHa JTMHUHA MarHUTHOW MHIYKIUU
T0JIsL TOCTOSTHHBIX MarHuTOB

433

MaruuTHOE moJie MPOBOJHUKA ¢ TOKOM. KapTuHa
JUHUAW TOJS JUIMHHOTO MPSMOr0 MNPOBOJHHMKA W
3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM.  OmeiT  Opcrema.  BzammonelictBue

IIPOBOAHUKOB C TOKOM




434

Cuna Ammepa, €€ MOJyJb U HalpaBlIeHUE

Cuna JlopeHua, €€ Moayab | HallpaBJICHHUE.

4.3.5 JIBrKeHUEe 3apsHKEHHOM 4YacTULbl B OJHOPOIAHOM
MarHuTHOM nose. Pabota cuiel Jlopenna

4.3.6 SIBneHuE IMEKTPOMAarHUTHON UHAYKITUH

4.3.7 IToTok BeKTOpa MarHUTHOW MHyKLIUH

433 OJIC uHaykumu. 3aKOH  3JIEKTPOMArHUTHOU
unaykuun Gapazest
Buxpeoe snexrpuueckoe nose. 3C nHAYKIMM B

4.3.9 MIPOBOJHMKE, JBIXKYILIEMCS IOCTYNATelIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€

4.3.10 IIpaBwiio Jlenna

4311 WunyktuBHOCTh. SIBnenune camoumnaykiuu. I/1C
CaMOMHIYKIIMH

4.3.12 OHeprus MarHUTHOTO MOJIsI KaTyHIIKU C TOKOM

4.3.13 DJEeKTPOMAarHUTHOE T10JIe
TexHudyecknue yCTpOMCTBA: TOCTOSIHHBIE MAarHWTHI,

4.3.14 IEKTPOMArHUTBI, JJIEKTPOJBUIATEINb, YCKOPUTEIN
9JIEMEHTApHBIX YaCTULl, NHAYKIIMOHHAS [1€Yb
[IpakTnueckue paboThl. V3yueHue MarHUTHOIO
IoJIsl KaTylwIKu ¢ TokoMm. MccnenoBaHue NeiCTBUA

4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanne  siBI€HUS  DJIEKTPOMArHUTHOM
WHTYKITUH

5 KOJIEBAHW 11 BOJIHBI
5.1 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenrHasg cucrema. CBoOOmHBIE KOIEeOaHUS.
lapmonmueckue xkonebanus. [lepwon, dacrora,
amIuiTy1a u ¢asa koneOaHui

5.1.2 [IpyxuHHBIA MasiTHUK. MaTeMaTH4eCKHil MasSTHUK
VYpaBHeHue rapMOHUYECKUX KOJIeOaHUH.

5.13 Kunematnueckoe # JWHAMUYECKOE OINHUCAHUE
KOJIe0aTeIbHOTO JIBUXKEHUS

5.14 [IpeBpamienne 5SHepruM 1OpU  TFAaPMOHMYECKHUX

koneOanusXx. CBsI3b  aMIUIMTYIbl  KOJeOaHMA
HCXOJIHOM BEIMYMHBI C aMIUIATyJAaMH KoJieOaHUHA




e€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYP. CBoOosiHBIE
9JIEKTPOMAarHUTHbIE KOJeOaHUs B  MJCATbHOM
Koe0aTebHOM  KOHTYpe. AHAIOTUS — MEXIY
MEXaHUYECKUMU " AJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona

3aKoH COXpaHCHHA OHCPIUHn B nacaIbHOM
KoJe0aTeIbHOM KOHTYpPC

BeiHyxcHHBIE MEXaHUYECKUE KoJieOaHusl.
Pesonanc. Pe3oHaHcHas kpuBas. BrIHyXIcHHBIE

OJICKTPOMAIrHUTHBIC KOJIEOaHUS.

Ilepemennsbiit Tok. CHHYCOUAANBHBIA IEPEMEHHBIN
TOK.

MomHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE H
JEHCTBYIOIIEE 3HAUYCHUE CUJTBI TOKA U HAIIPSIKEHUS

5.1.10

Tpancdopmarop. IlpousBoacTBo, mnepegaya u
norpebieHue INEKTPUYECKON SHEPIUH.
OKOJIOTMYECKHE  PUCKM  TIpU  INPOU3BOJCTBE
EKTPUYECKON SHEPIHUH. Kynerypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B IOBCEAHEBHOMU
KHU3HU

5.1.11

Texauueckue yYCTpOWCTBA: ceiicmorpad,

JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepeaayd

5.1.12

[IpaxTrueckue paboTHI. HccnenoBanue
3aBHCHUMOCTH TEPHOa MaJbIX KoJIeOaHUH Tpy3a Ha
HATA OT JUIMHBI HUTH M Macchl TIpy3a.
HccnenoBanue NEpEeMEHHOrO TOKAa B LENU U3
[IOCJIEIOBATEIILHO COCIMHEHHBIX KOHAECHCATOPA,
KaTyLIKHA U PE3UCTOPA

5.2

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBHUS
591 pacrpocTpaHeHHUS. [epuon. CkopocTb
o pacripocTpaHeHus U JyuHa BoaHbL. [lonepeunsie u
MIPOOJIbHBIE BOJIHBI
597 WNnrtepdepenius 1 Audpakius MeXaHUYECKUX
BOJTH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricora




toHa. TemOp 3Byka

524

DNEeKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS HM3Iy4YEHUs
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOpPOB E, B M v B 2JIEKTPOMarHuTHOW BOJHE B
BaKyyMe

525

CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH: OTpa)kKCHUE,
TIpesioMIICHHE, MoJIsIpU3aIus, nudpaxius,
untepdepenmus. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxama 53jeKTpOMarHUTHBIX BOJH. IIpumeHeHue

OJICKTPOMATHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

[IpuHIMOBI ~ pagMoOCBs3M U TEJIEBUICHMA.
Paguonokanus. DIEeKTpOMAarHUTHOE 3arpsi3HEHHE
OKpY’KaloIIen cpezbl

5.2.8

Texanueckue YCTpOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMarHOCTHKa B
TEXHUKE W MEIULUHE, pajap, pajauoONpUEMHUK,
TEJIEBHU30p, aHTeHHA, Tenedon, CBU-nieun

53

OITTUKA

5.3.1

[IpssmonuHeiHOE  pacHpoOCTpaHEHUE CBeTa B
OAHOPOHOM cpene. JIyu cBeTa

532

Otpaxenue cBeTa. 3aKOHBl OTPAKEHHS CBETA.
Ioctpoenne n300paxeHHit B IIIOCKOM 3epKajie

533

Ipenomnenne cBera. 3aKOHBI IPETIOMIICHHS CBETA.
AOGCOTIOTHBIN MTOKa3aTeNb MPEIOMICHUS

534

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblid yroi

TIOJIHOI'O BHYTPEHHETO OTPAKEHUS

535

Hucnepcus ceera. CloxHbINA cocTaB 0€I0ro CBeTa.

LBer

5.3.6

Cobuparoniue 1 paccewBaromide JHUH3bI. ToHKas
nuH3a. DoKycHOE paccTOSHUE U ONTHUYECKas Cuila
ToHKOM JnuH3bL. IlocTpoeHune wu3o0paxkeHUld B
COOMpAIOIIMX U paccenBaOIMX JMH3aX. Dopmyna

TOHKOM JWH3EI. YBEJIHMYCHUE, JaBaeMO¢e JTUH30M

5.3.7

[Ipenenbr MIPUMEHUMOCTHU F€OMETPUYECKON

OIITUKH

53.8

Wntepdepentus ceera. KorepeHTHbIE HCTOYHUKH.




YcnoBus HaOIIOIeHUS MAKCUMYMOB U MUHUMYMOB
B HMHTEePPEPEHLUMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakus csera. JudpakunonHas pemérka.
VYcnoBue HaOMIOACHUS TJIAaBHBIX MaKCUMYMOB IpU

539 MaJeHud  MOHOXPOMAaTHYEeCKOrO0  CBeTa  Ha
TUQPPAKITMOHHYIO PEIIETKY
5.3.10 [Tonsipusarus cBera
Texunueckue YCTPOMCTBA: OYKHU, ayma,
5311 ¢doToanmapar, MPOEKIIMOHHBIN armmapar,
o MHKDOCKOII, TENICCKOII, BOJIOKOHHAs  OITHKA,
T PAKIMOHHAS PEMIETKA, TTOISPOU]T
[IpakTuyeckue paboThl. M3MmepeHue MoOKa3aTelns
5312 MIPEJIOMIICHUSI. HccnenoBanune CBOICTB

n3o0paxeHuit B auH3ax. Habmrogenue nucnepcuu
cBeTa

BJIEMEHTbI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuiibl IPUMEHUMOCTH KJIACCUUYECKOHN
MexaHukH. llocTynaTel TEOpUM OTHOCHTEIBHOCTH:
MHBAapUaHTHOCTb MOZYJISl CKOPOCTHM CBETa B
BaKyyMe€, IPUHIMII OTHOCUTEJILHOCTH DMHIITEIHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMeZUIeHI/IC BPEMCHU U COKpAIICHUC NJIMHBL

6.3

9HepFI/I$I 1 UMITYJIBC CBOGOI{HOI\/’I JaCTHUIIbI

6.4

CBsi3p Macchl € SHEPTUEN U UMITYJILCOM CBOOOHOM
YaCTHI[bl. DHEPTHs TOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBA ®U31KA

7.1

BJIEMEHTbI KBAHTOBOM OITTUKU

7.1.1

@otonbl. @opmyna [lmaHka CBA3M dHEPruu
¢doToHa C ero 4YacToTOW. DHEPrusi M HMITYJIBC
¢doToHa

OtkpsiTue U uccienoBanue ¢porordpdexra. OnbIThH
A.I'. CroneroBa. 3akonsl poTorddekra

VYpaBuenue OiiHmreitHa s hoTodddexTa.
«KpacHas rpanuna» porodrpdexra

HaBnenne cera. OnbiTel [1.H. JIeObenena




XUMHYECKOE IEHUCTBUE CBETA

TexHuueckue yCTpOICTBa: ¢boTo371EMEHT,
¢doroaTuuK, COTHEYHAsA OaTtapes, CBETOANON

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna o
HCCIIEIOBAHUIO CTPpOEHHUs aToma. [1nmanerapHas

MOACIIb aTOMa

7.2.2

[Toctynatel bopa. M3inyueHne u MOIJIOLIEHUE
(OTOHOB IpU MEPEXOe aToMa C OJHOTO YPOBHS
9Hepruu Ha Jpyrod. Buael cnextpos. Cnektp
YPOBHEN 3HEPTUU aTOMa BOAOPOA

723

BousiHoBBIE cBoOlicTBa yactull. Bosabl ne bpors.
KopmyckymsipHo-BostHOBOH nyanu3m. Jludpakuums
2JIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

CrioHTaHHOE UM BBIHYXKJCHHOE  M3JIy4YCHHE.
Y CcTpolCTBO M IPUHLKIT pabOTHI J1azepa

7.2.5

TexHU4ecKnue yCTpOMCTBA: CIIEKTPAJIBHBIA aHAIU3
(cexkTpockom), Ja3ep, KBAaHTOBBIA KOMITHIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmronenue
JMHEHYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Merons! HaOII0AeHUS u perucTpanuu

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtkpeiTHEe paguoakTuBHOCTH. OmbIThl Pesepdopaa
10  ONpPENEJICHHIO  COCTaBa  PaJUOAKTHBHOTO
m3nyuenusi. CBoiictBa anbga-, Oera-, ramma-
n3ydeHus. BivsHue pagroakTHBHOCTH HA YKUBBIC

OpraHU3MBbI

7.3.3

OtkpbiTHE TpOTOHA U HeWTpoHa. HykioHHas
mozenb siapa leiizenOepra — VBanenko. 3apsia
sapa. MaccoBoe uncio aapa. M3otonsl

7.3.4

Anbsda-pacnag. DIEKTPOHHBIA U TO3UTPOHHBIN
OeTa-pacmaj. l'amma-uznydenue. 3akoH
PaIMOaKTUBHOTO pacmajia

7.3.5

OHeprus CBs3M HYKJIOHOB B sJipe. SIIepHbIE CUJIBI.
HedexTt maccl spa

7.3.6

Snepubie peakunu. JleneHue u CUHTE3 Aaep




7.3.7

Snepubiit  peakrop. TepmosiaepHblii  CHHTES.
[IpoGieMbl U TEPCHEKTUBHI SIIEPHON PHEPTETUKU.
DKOJOTHYECKHE aCIEKThI sIIEPHON IHEPTEeTUKI

7.3.8

9J’IeMeHTapHLI€ qaCTUIbI. OTKpLITI/Ie MMO3UTpOHA.
q)yHIlaMGHTaJ]LHBIe B3aHMMOJCHCTBUS

7.3.9

TexHuyeckue yCTpoOWCTBa: JIO3UMETP, Kamepa
Bunbcona, sigepHsblif peakTop, arToMHas 6oM0Oa

7.3.10

[Ipaktuyeckue paboTbl. McciaenoBaHue TpPEKOB
gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3muoro Heba. Co3Besnmusi, spKue 3BE3IBI,

IIJTaHCThI, UX BUAUMOC IBUXKCHUC

8.2

ConneuyHas cucrema. IlnaHeTnl 3eMHOI TpYIIIIBI.
IInmaneTeI-rUTaHTEl M UX CIIYTHUKH, KapPJIHUKOBBIC
mraHeTel. Manbie Tena COTHEYHOM CHCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHeuHas

AKTUBHOCTB

8.4

Wcrounuk sHeprun ConHua v 3B€371

8.5

3BE3/MbI, MX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBE€THUMOCTD, pazmyc, TeMnepaTypa, HMX B3aMMOCBA3b.
JlnarpaMMa «CHEKTpalIbHBIM KJIACC — CBETHUMOCTBY.
3BE31BI TJIaBHOU IIOCIICIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY» I 3BE3]
IJIABHOH MOCIIEI0BATSIHLHOCTH

8.6

Buytpennee crtpoenne  3BE3n.  CoBpeMEHHBIE
NIPEACTABICHU O IIPOUCXOKACHUM M 3BOJIOLMH
CounHua u 3B€3/1. DTaribl KU3HU 3BE3]1

8.7

Mneunsiii [1yts — Hama [Manaktuka. CrnupanbHas
CTpyKTypa ['anaktuku, pacupeneneHue 3B€31, rasa
n neutd. Ilonmoxxenne u nBuxenue ConHua B
lamakTuke. [lnockas u chepudeckast MoACUCTEMBI

Tanaktukn

8.8

Tunbl ranaktuk. PanuoranakTMku W KBa3apbl.
UYEpHble ABIPHI B sApax TAIAKTHK

8.9

Bcenennas. Pacmpenne BcenenHoil.  3akoH
Xabb6na. Pa3zberanue ramaktuk. Bo3pact u paguyc
Bcenennoii, teopust bonpmoro B3peiBa. Mopeinb




«ropsiuer Beenennoi». PenukToBoe usiyyeHue

8.10

MaciraGHast CTPYKTypa Bcenennoit.
Meraranakruka. Hepeménnsie poOIeMBbI

ACTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

Mskumes I'.5., bByxoBues b.b., Cotckuit H.H. nox. penakuueit [lapdentreBoit
H.A. ®usuka. 10 xnacc. AkunonepHoe o61mecTBo «M3narenscTBo
«IIpocsewmenue», 2023

Msikuies I'.4., byxoBues b.b., Yapyrun B.H. noxn. penakuueii [lapdentbeBoit
H.A. ®usuka. 11 knace. AkiponepHoe o01ecTBo «l31aTenscTBo
«ITpocsemenue», 2023

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
https://edsoo.ru/

https://myschool.edu.ru/

https://resh.edu.ru/
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