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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUM K pe3ysbTaTaM
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roMm (QenepasbHOH padoyeil mporpaMMbl BOCHUTAHUS M
KOHUEINUMK IpernojaBaHus y4ueOHoro mpeamera «@Pu3nka» B 00pa30BaTENIbHBIX
Oopra"usanusax Poccuiickon ®enepanun, pealn3yoINX OCHOBHBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

CopepkaHue mnporpaMMmbl IO (U3MKE HaMpaBiIeHO Ha (HOpMHUpPOBAaHUE
€CTECTBEHHO-HAaY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccos npu oOyueHuun
ux (pusmke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXOA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM U METANPEAMETHBIM pe3yIbTaTaM OOy4YeHUs, a TaKKe
YYUTBHIBAET HEOOXOJIUMOCTh pean3allud MEXIPEIMETHBIX CBsized (U3HKU C
€CTECTBEHHO-HaYYHbIMHU yUe€OHBIMU IIpeIMeTaMu. B Heil onpenensitoTcs OCHOBHbBIE
1eM U3y4eHus (PU3MKUA Ha YPOBHE CPEIHET0 OOIIero oopa3oBaHus, MIaHUPyEMbIE
pe3ynpTaThl  OCBOEHHS Kypca  (PU3MKU: JIMYHOCTHBIE, MeETalpeIMEeTHbIE,
npeaMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00YyUYEeHMUS;

e cojepkaHue yueOHOTO npenmera «Du3nKay 1o rojgam oOydeHus.

®du3nka Kak Hayka O HamOojee OOMIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHUM, H3y4aeMbIX XUMHUEH, OHUOIOTHEH,
dbuzmdeckorr reorpaduerd u actpoHomued. Mcmonb3oBaHME UMW aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OmpelessieT XapakTep W pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOJOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYEHUsI HOBBIX MAaT€pUAJIOB C 3aJaHHBIMU CBOWCTBAaMHU U JIpyrux. M3ydeHwue
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
mupa oOydarommxcs, B (OpMUpOBaHHE YMEHHMU NPUMEHSTh HAy4YHbIH METOH
MO3HAHUS MPU BBITIOJHEHUN UMHU YUYE€OHBIX UCCIEIOBAHUIA.

B ocHoBY Kypca pu3uku i ypoBHS CpeHero o011ero o0pa3oBaHus MOJI0KEH
PAI UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesoB (PU3MKHU, BKIIOYAET KaK
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Hoesn cenmepanuzayuu. B coOTBETCTBUU C HEMl MaTepuan Kypca (U3HKH
0o0beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymmum B Kypce sBIseTcs
(opMupoBaHUE NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
oJIe.

Hoesn cymanumapusayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOLIECTBA, @ TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y 3KOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc puzuku nmpeamnosaraet 3HaKOMCTBO
C IUUPOKUM KPYrOM TEXHHYECKUX U TEXHOJIOTMYECKUX IMPHIIOKEHUM HM3Y4YEHHBIX
TEOpPUI U 3aKOHOB.

Hoes skonocusayuu pearusyeTcss TOCPEICTBOM BBEJECHUS DIIEMEHTOB
colepKaHUs, TOCBSAIIEHHBIX JKOJOTMYECKUM TNpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHMKU U TEXHOJIOTUH, a TaKkkKe OOCYKICHUs
npo0JieM palMoHAIbHOTO MPUPOA0NOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

Crep:KHEBBIMHU AJIEMEHTaMH Kypca (M3UKKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3HUeckue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOpUHU, POJU (YHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O IPUPOJIE, TPAHHUIIAX TPUMEHIUMOCTH
TEOPUH, JJI1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AESTENIbHOCTHBIN MOJIX0J B Kypce (M3HKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldH HKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YYarolUXCs.
Ji1st 6a30BOr0O ypOBHS Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke oObEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MNPAKTHUYECKUX PadoT.
Brienenne B ykazaHHOM MepedHe JIabOpaTOPHBIX pPadOT, MPOBOJUMBIX JJIS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl YYaCTHHUKAMHU 00pa30BaTeIbHOrO IMpolecca
UCXO/sI M3 OCOOCHHOCTEW IMJIaHUPOBAHUS U OCHaIIeHHWs kabunera ¢usuku. [Ipu
3TOM O00ECleunBaeTCcsl OBJIAJCHUE OOYYarOIMIMMUCA YMEHHUSMHU TPOBOIUTH
KOCBEHHBIE HM3MEpPEHHUs, HMCCICIOBAaHUS 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH U
IIOCTAHOBKY OIBITOB I10 POBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonpuioe BHMMaHUE yIEISETCS PEIICHUIO paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu sTOM A5t pacu€THBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 33J1a4M C SIBHO 3a/1aHHOM
¢u3nyeckoil MOJENbIO, TO3BOJSIONIUE TMPUMEHATh HM3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, TaKk M MHTETPUPYS 3HAHUS U3
pasHbIX pa3zaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJaHMs Ha
OOBsICHEHHE MpPOTEKaHUsl (U3NYECKUX SBICHUM W MPOIECCOB B OKPYXKaIOLICH
KU3HH, TpeOyronue BbIOOpa (U3MYECKOW MOAENW JIg CUTyallMd MPaKTHUKO-
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B cootBerctBum ¢ TpedboBanusimu @I'OC COO k MaTepraabHO-TEXHUYECKOMY
obecrieueHnt0 yuyeOHOro mpoiiecca 0a30BbId YPOBEHb Kypca (DM3HKKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJKEH M3y4aThbCAd B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (U3UKA WM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 1KKIJIa. B xabuHeTe Ppu3uku AOMHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHME JJisi BBITIOJIHEHUS YKa3aHHBIX B Iporpamme Io
bu3MKe YUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JemoHcTpanmonHoe oOopyaoBaHue GOPMHUPYETCS B COOTBETCTBHHM  C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1O (DU3UKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCJIEIOBAaHUS  M3Y4YaeMbIX SIBJICHUM H  MPOILIECCOB, OMIMUPUYECKUX U
(dyH/IaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe o0OOpymOBaHUE Ui YYCHUYECKHX MPAKTHYSCKUX padoT
dbopmMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckue KOMIUICKTHI
nabopaTtopHOro 00OpYAOBaHUsS JOJDKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM
MCTIOJb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BUJIE IU(POBBIX JTabOpaTOpPUil.

OCHOBHBIMHM LIEJIIMH U3y4€HUS PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHEe HWHTEpeca M CTPEMJICHHsS OOYYaIOIUXCS K HAydYHOMY
M3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIJICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTE;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATETILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuYeHHUSI OCHOB
CTpOCHHSI MaTepHH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMeHUU OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
(¢U3NYEeCKNX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (opmMupoBaHue MpeACTaBICHUN O poid (PUBUKHU IJIsT PA3BUTHS PYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTimkeHne 3THX 1eneld 00ecreynBaeTCsl pelieHHeM CIeIyIoMMX 3ajad B

nporecce U3ydeHus Kypca (U3UKHU Ha YPOBHE CPEAHETO 001ero 00pa3oBaHUs:

e MPUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3HIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJICKYJSIpHYIO (HU3HKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (QopmMupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHWS  JUIS
oOBbsicHeHUST (PU3WYECKUX SIBICHUN B TMPUPOAEC U IS TPHUHATHS
MPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;
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e OCBOCHHE CIOCOOOB pELICHUS Ppa3IUYHbIX 3aJa4 C SBHO 3a/IaHHOM
¢u3nyeckoil MoJenblo, 3ajad, MOJAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3ziaHnue (PU3NMIECKON MOJIENH, aJIeKBaTHOW YCIIOBHUSIM 3aJ1a4H;

e TMOHMMaHHE (U3NYECKUX OCHOB M MPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bu3MUeCcKNX HKCIEPUMEHTOB, aHAJIU3a M HMHTEpIpeTaluyl UHPOpMaIUu,
OTIPEJIEIICHHS IOCTOBEPHOCTH TIOJIYYEHHOTO pe3yibTaTa;

e CO3JIaHUE YCIIOBUM ISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETLHOCTH.

Ha usyuenune ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpa3oBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe MepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX padOT SBISAETCSA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
IpoOBeJIeHUs JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUMBUIYAIbHBIX
0COOEHHOCTEH 00yyaroIuXxcsl.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
Mmupa. Posib 3xcriepuMeHTa v TEOPUHU B IPOLECCE TO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxeHue nepemMeIieHui u cioKeHue CKOpOoCTei.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

Kpuonuneitnoe nBukeHue. J[BukeHne MaTepualibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM O MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHASI CKOPOCTb.
[Tepuon u yactora obparieHus. L{leHTpocTpeMUuTEILHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU)KEHUE CHAPSJIOB, LIEMTHbIC U PEMEHHBIC TIEpEeaadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKEeHHsS Tena, OPOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHUS C LENBIO ONPEIECICHUS] MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOT0 rOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 114
MaTEpPUAIBHOU TOUKH. Tpernit 3akoH HbroTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHus: CKOJbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenus.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHHU4eCKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: IMOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl U U3MEHEHHUE HMMITYyJIbCAa TeJla. 3aKOH COXPaHCHUS HMIYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus yIpyro
nedopMupoBaHHOM TIpykUHBL. [loTeHIIMAIbHAS YHEPTHS TeJla BOJIU3H MOBEPXHOCTH
3emMin.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTEHIUAJIBbHBIX CUJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAaHUYECKON SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PaKeET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa NOoTeHUMATBLHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUI[ BewlecTBa. MoJein CTPOEHUs Ta30B, KUJIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. 1'a3oBbie 3akoHbI. Y paBHeHHe MennaeneeBa—KianenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, ¢oTorpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojenb, WIUTIOCTpUpPYIOIIasl MPUPOY AABICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00bE€Ma KOMHATHI, JaBJIEHUS U TeMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIYy MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocTh MPOIIecCOB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO

JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.
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TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH HSHEPrud Tella MPU COBEPIICHHH DPAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOACMOHCTpAIISA).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnbIT N0 a1nabaTHOMY PACUIUPEHHIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcauus. VMcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTENbHAsI BIAXHOCTh BO3Ayxa. HackllmeHHbId map. YjenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
kpuctamwioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuanbl. [lnaBienue u
KpUCTaJIu3aIus. Y aeiabHas TerioTa miasienus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuyecKkue YCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
ICUXPOMETP, KATOPUMETP, TEXHOJIOIMU MOJYYEHHUsS] COBPEMEHHBIX MaTe€pHaloOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUMU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenne HarpeBanust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKka
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIEKTPUUECKHM 3aps. J[Ba BUa SEKTPUUECKUX 3apsII0B.
[IpoBOAHMKM,  AUAIEKTPUKM W TNOJYNPOBOJHUKH. 3aKOH  COXpPAaHEHUS
ANEKTPUYECKOTO 3aps/ia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYedHBIN 2IEKTPUYECKUN 3apsia.
Onektpuueckoe moae. Hanpspk€HHOCT  dnekTpuueckoro  moisa.  IIpuHnun
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CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabota cun anekrpoctatuueckoro mods. [lorennuan. PazHocTs moTeHIIMANOB.
IIpOBOAHMKM M IUIJIEKTPUKUA B DJIEKTPOCTATHYECKOM Ioiie. Jluanexrpudeckas
POHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABHKYLIAasl CWUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTIHOM (3aMKHYTOM) 351eKTpryeckoi nenu. KopoTkoe 3aMbIKaHUe.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas u IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.

DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.
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DJIeKTpUUECKUM TOK B razax. CaMOCTOATEIBHBIM W HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, OTYIIPOBOIHUKOBBIN 101, rajdbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe wu3MepeHHe BIEKTPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCyHIECTBIISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAaydHbIM (akT, Tumoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHNE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOO0OMEH KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U ra3oB,
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DJICKTPUYECKHE  CBOMCTBA  METAVIOB,  DJIEKTPOJIMTUYECKAs]  UCCOIHAITUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJbca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHA, OBITOBOW XOJOMWIHHUK, KOHAUIIMOHED, TEXHOJIOTHU
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTositHHBIE MarHUTHI. B3aMMOIEICTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MaruuTHOM MHAYKUMU. [[pUHIUIT CyNepno3UIIMM MATHUTHBIX TTOJIEH.
Jluaum MarHuTHOM WHAYKIMU. KapThHa JMHUKA MArHUTHOM HWHAYKUHAHW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHMTHOTO TOJISI JUIMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLEBOTO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHIYKUUKU. OJEKTPOJBIKYIIAs CHJIAa HMHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
MIPOBOJHUKE, JIBUXKYIIEMCS TOCTYINIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKUHMH. OJIEKTPOABMXKYIIAs  CHUJIa
CaMOMHIYKLIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSIHHbBIC
MAarHMuThbl, DJIEKTPOMATrHUTHI, JSJICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
qacTul, MHAYKOUMOHHaA 11€4b.  Oneparop 310 000 "KoMnaus "Tenzop”

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBHXKYIIECH CHUJIbI MHIYKIIMA OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJIEKTPOMArHUTHOW MHTYKITUU.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyvHHBIN MasTHUK. MaTeMaTU4eCKUN MasATHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMH W
ANEKTPOMarHuTHeIMH KoJieOaHusiMu. dopmyna Tomcona. 3akoH coxpaHEeHUs
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

[Tepemennbiii  TOk. CHHYCOMJANbHBIN MEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
MCTIOJIb30BAHUSA JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JIMHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH

MaTe memi Onepatop 310 000 "Komnanus "TeHsop" ———
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Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHnc mnpu TOCNENOBATEIbHOM COEAMHEHUH PE3UCTOPa, KaTyLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCIEI0BATEIbHO COSMHEHHBIX
KOHJIEHCATOPa, KAaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u Auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHUE, MOJApU3aLMs, JUPpaKIus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IpMMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKAa B TEXHUKE WM MEAMIIMHE, pajaap,
pamuonpuEMHUK, TEJIICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

ObpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEYHBIX U MPOJAOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne orpakeHus U MPETOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KOJIEOaHUH.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOW NMOAMNMUCHIO
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HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJssspu3anys, nudpakius, nHTepdepeHns.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHne M300pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oeoro cseta. LIBerT.

Coluparomue u paccerBaroliye JUH3bl. ToHKas TuH3a. DOKYCHOE PACCTOSIHUE
U ONTHYECKasl cujia TOHKOM JuH3bL. [locTpoeHre n300pakeHuil B COOMpArONUX U
paccenBaroImMX JuH3ax. @opMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON OTITHUKHU.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUST MaKCMMYMOB M MHUHUMYMOB B HMHTep(EpEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIoBUE HaOIIOCHUS
[JIaBHBIX ~MaKCUMyMOB TIpU  TMaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA U TNPAKTUUECKOE TMPUMEHEHHE: OYKH, JIYIa,
dboToanmapaT, MPOCKIUOHHBIA amnmapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssmMonuHeiHOE pPacHpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETa.
OnTuueckue nprudOpBl.

[TomHOE BHYyTpEeHHEE OTpaxkeHne. Mozenb CBeTOBOAA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKoIia, TeJecKomna.

HaGmronenne naTepdepeHInm cBera.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HBMepeHI/Ie IMOKa3aTeJIsd IMPCIIOMIICHUA CTCKIIA.
Onepatop 340 000 "KomnaHus "TeH3op"
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HccnenoBanre cBOMCTB H300paKeHUH B JIMH3AX.
HabGmronenue nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUU OTHOCUTEIbLHOCTH
['pasuIEl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[ocTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTH MOJYJS CKOPOCTH CBETAa B BAKyyME,
MPUHIIUIT OTHOCUTEIIbHOCTHA DUHILTENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpAIlCHHUE
JUTVHBI.
OHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKONM YACTHULIBI. DHEPTHs
TIOKOSI.

Pa3nen 7. KBanTtoBasi pusnka

Tema 1. dnemenmot K8AHM OGO ONMUKU

®oronsl. Popmyna [Inanka cBsi3u s3Heprun GOTOHA C €r0 YaCTOTOU. DHEPrus
U UMIYJbC (HOTOHA.

OtkpeiTue u ucciegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dotoaddexra. YpapHenue DuHimTeHa st porodrddexra. «KpacHas rpaHuiay
dboTtorddekTa.

JaBnenue cBera. OmnbiTel 1. H. JIeOeena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUUK, COJIHEUHAs OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oto3(hPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHETO GoTodPdekTa.

Cseroamon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctymater bopa. U3nyduenue u mnornomnieHue
(GOTOHOB TpW TMEepexojie aroMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsr
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactuil. Bonusl 1e bpoiisa. KopnyckyisipHO-BOTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHE.

TexHu4eckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu
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Monens onbiTa Pesepdopa.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

HabGmronenne nuHelyaThIX CIEKTPOB U3TYyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HabGmronenne nuaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpsITHE
paanoaktuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHnto coctaBa paJioakKTUBHOIO
m3nydenus.  CpoiictBa  anbga-, Oera-, ramma-usiydyeHus.  BuusHue
PaAOAaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsn saapa. MaccoBoe uuciio aapa. M3orornsl.

Anbda-pacnan. OJEKTPOHHBIM U TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIydeHUE. 3aKOH PaAMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JleekT macchl spa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepusiii peaktop. Tepmosiaepubiii cunte3. [IpoOiieMbl W TEPCHEKTHUBEI
SAIEPHON SHEPreTUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON YIHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

®yHaaMeHTanbHbIe B3aUMOACHCTBUSA. ENMHCTBO (pU3MUeCcKOil KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Llemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (hOTOrpadusim).

Paznen 8. DjeMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Otanbl pa3BuThs acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Connewnass axktuBHOCTb. McrouHuk sHeprum ConHua u 3BE3N.
3BE3MBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTb». 3BE3NBI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEIIbHOCTH. BHYTpeHHEE CTpOEHHE

Onepatop 340 000 "KomnaHus "TeH3op"
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3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOW M 3TUYECKOM cdepax AesITeIbHOCTH YeTOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HaYyYHOU KapTUHE MHpA, POJib (PU3NYECKONH TEOPUH B
(dbopMUpOBaHUU MpEACTABICHUIN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHWE CHUCTEMBl YPaBHEHUH, TPUIOHOMETPHUYECKHUE
(yHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
OTIpEeJICIICHNE TUIONIAIN TIOCKUX PUryp u 00BhEMa Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITMIECKON PEIIETKY, CIEKTPATbHBIN aHATU3.
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leocpagusa: ™MarHUTHBIE TIONMIOCA 3E€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocus: JNWHUAM DJIEKTPOIEpeaady, TEHEpPaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YyOEKJEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICATEIBHOCTH B MPOILIECCE PEaTn3allui OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00yJaFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXKIAHCKOIO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUHN B 00pa30BaTEIbHONW OPraHU3ALINY;

YMEHHE B3aUMOJCHCTBOBATh C COUAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPaKTAHCKOM UJIEHTUYHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4YHUCJE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO Oy yIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyuiero (u3n4eckou HayKe;
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MHTEPEC K pa3uuHbIM cdepam mpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00IACTH
(bu3KMKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

c(hOPMHPOBAHHOCTh 3JKOJIOTUYECKOW KYJIbTYpPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX TTPOoOIIieM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUI B OKPYKAIOIIEH cpejie Ha OCHOBE
3HAHMS 1eJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTRA;

pacuIMpeHre OMbITa JAEATEIbHOCTH SKOJOTUYECKOM HAMpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUICCKON HAYKH,

OCO3HAaHWE IICHHOCTH HAYYHOW JCSITCIIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3YYCHHS (PU3UKH OCYIIECTBIIATH MPOCKTHYIO M HCCIIEOBATEIIbCKYIO IEATEILHOCTD
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue J1elicTBUA:
CaMOCTOSITeILHO  (opMynMpoBaTh W aKTyaJlU3UpPoOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh ILEIU JEATCIBHOCTH, 3aJaBaTh IAapaMeTpPbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM TPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbl C YUETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM ACATEIbHOCTH,
KOOPJAMHUPOBATH U BBITIOJIHITE pabOTy B YCIOBUSIX PEaTbHOT0, BUPTYATIHLHOTO
Y KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIaJICTh HAYYHOW TEPMUHOJOTHEW, KIIOYEBBIMU MOHATHSIMH U METOJIAMU
(u3HUECKON HayKU;
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BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHUs, HAXOUTh apTyMEHTHI IS TOKA3aTeIhCTBA CBOUX
yTBEPKICHUH, 3a7aBaTh MMApaMETPhl U KPUTEPHUH PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh MW (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJadyll B O0Opa3oBaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH TOTydeHUs WHGOpMAIUU (HU3UYECKOTO COJEPKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CpeICTBA  WH(MOPMAIIMOHHBIX HW  KOMMYHUKAIIHOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJII0ICHNEM TPeOOBaHUM SPrOHOMUKHU, TEXHUKHU 0€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e301acCHOCTH;

co37aBaTh TEKCThl (PU3WUYECKOTO COACPKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESTEIbHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
KOH()JUKTHI
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pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHI,
pacmpenensaTh pojau ¢ yd4€TOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHO# paboTHI;

OLICHUBATh KaY€CTBO CBOCTO BKJIA/Ia M KaX/IOTO YUACTHUKA KOMAH]IbI B OOt
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATETHYCCKOE TIOBEJICHHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATEILHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEILHOCTh B 00JIacTU
GuU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJIHEHUS MPAKTUYECKON paboThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO JpYIUIUKA B oOjactu
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJCTh  HABBIKAMH  ITI03HABATEIBLHON  pedekcMu KaKk  OCO3HAHUS
COBEpIIACMbIX JIEHCTBUA M MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyIbTaTOB H
OCHOBAHHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYaIllH, BEIOOpA BEPHOTO
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yMETb OLEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh PEIIEHUS M0 UX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBl JAPYTHMX TMpPH aHalu3e pe3ysbTaToB
NesITEeNIbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B niporiecce nocTrkeHust TMYHOCTHBIX PE3YJITATOB OCBOSHUS IIPOTPAMMBI IO
bu3uke I YpPOBHS CcpeaHero oOmiero oOpa3oBaHHs Yy 0Oy4arommXxcs
COBEPILIEHCTBYETCS HIMOIIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOILIMOHAILHBIM H3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApYyTUX, Y4YUTBIBATh €r0 TPH OCYIIECTBICHHH OOMICHHS, CIIOCOOHOCTH K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IpYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periarb KOH(OIUKTHL.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiry o0yuyenus B 10 ki1acce npeiMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHAsl TOUYKa, MHEpIUAIbHAs CHCTEMa OTCUETa, aOCOJIFOTHO TBEPAOE TEJO,
UJICAJIbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;
pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aK0 e ORFPQCHIIH0 BERISG TR&Ro

OB MCXAHUKWU MOQOJIICK TADHO-KUHCTU KQOU
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AJIIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE JIBU>KEHUE,
CBOOOJIHOE TAZICHUE TEJ, JBUKEHUE MO OKPYXKHOCTH, WHEPIIHS, B3aUMOICUCTBHE
ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel,
U3MEHEHHE O0BhEMa TeJ MpU HarpeBaHUU (OXJIAXKIEHWHU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJICHCALUS, IJIABJICHHE, KPUCTAJUIM3Aalus, KUIEHUE, BIAKHOCTh
BO3/lyXa, MOBBIIICHUE JABJIECHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIYy NapaMeTpaMU COCTOSIHUS Ta3a B M30MpoLEeccax, dJICKTPU3aLus Ted,
B3aUMOJICIICTBHE 3apsiJIOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIONb3ys (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, MyThb, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, CuJa,
UMITYJIbC T€Ja, KUHETUYECKash SHEprus, MOTEHUHUAJIbHAS SHEPrusl, MEXaHU4ecKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(GU3UYECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U €IUHMIIBI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OTUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAasl SHEPrUs XaOTHUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(DPUIIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAaHUU
NpPaBUJIbHO TPAaKTOBATh (DU3UYECKUM CMBICH HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJICHUsL (MIPOIIECCHI), UCTOB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AJEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsA, MMOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
TaHHYI0 (PU3UYECKYIO0 BEIMUHUHY C IPYTUMHU BEIMUYUHAMU;

aHATM3UPOBaTh (PU3MUECKHE TPOIECCHI W SBIICHUS, WUCIIONB3YS (HU3HUECKHUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUIN CYNEPNO3UIUNA CWJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, npu 53TOM pa3nuyaTh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,

00J1aCTH) MPUMEHUMOCTH;
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00BSCHATH OCHOBHBIC IPUHIIUIIBI ACUCTBHUS MAIIIUH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3inyaTh yCIOBUSA WX 0€30MaCHOTO HCIOIh30BaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJIHATD JKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, MpPU STOM
dbopmyIupoBaTh MpoOJIeMy/3a1auy W TUIIOTE3y YI4EOHOT0 IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEI0KEHHOTO 000PY10BaHUsl, IPOBOJIUTH OTBIT U (POPMYIHUPOBATH
BBIBO/JIBI;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJICIOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, TPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKkcHpoBaTh Pe3yJbTAaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B BUE
TabmuIl 1 TpadHuKOB, MENaTh BHIBOJIBI 1O pe3yJIbTaTaM HUCCIICIOBAHMS;

cobroaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUU HCCIETOBAHUM B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW M MPOEKTHOU
JESITENFHOCTH C WCIOJIb30BaHUEM H3MEPHUTEIBbHBIX YCTPOWCTB M J1a00paTOpHOTO
000py1I0BaHUS;

pemats pacuéTHbIC 3aJaddl C SIBHO 3aJaHHOW (DU3MUECKON MOJENbIo,
UCTIONB3Ys (PM3MUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBHS 3aa4u
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOAMMBIE I €€ pelleHus, MPOBOAUTHh PAcU€Thl M OIIEHWBATH PEajJbHOCTh
TIOJTY9CHHOTO 3HAYCHHS (PU3NUECKON BEITUINHBI,

peraTh KaueCTBEHHBIE 3a/1aUd: BRICTPAUBATh JIOTHYECKH HEITPOTHUBOPECUYUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

WCIIOJIB30BATh P PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC MH(GOPMAIIMOHHEIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUUA U TIPEACTABICHHUS
yueOHON ¥ Hay4YHO-TIONMYJIApHON WH(POPMAIMK, TOJIYYCHHOW U3 Pa3IWIHBIX
WUCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(HOPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B IOBCETHEBHOW KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMPU OOpalieHuu C TpUOOpaMH M TEXHUUYECKUMH
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;
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paboTatb B TIpyHIe C BBIIOJHEHUEM pa3IMYHbIX COLIMAJIBHBIX PpOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAaHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE paccMaTprUBaeMoil MpoOIeMBbl.

K xoniy oOyuenus B 11 kjacce npeMeTHbIE pe3yIbTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUIM:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON NEeATENbHOCTU JIIOJEH, LIEIOCTHOCTh U E€AMHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBATh TpaHMIBl IMPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUCHHBIN MCTOUYHUK CBETA, sJICpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO fJipa MpU pelieHUuH (PU3NYECKUx
3ajay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOM (DM3HUKHU: DJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOJEICTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMS, JAEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¥ TONSpHU3AIMUS  CBETa, JHUCIEPCUS  CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

AIIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3yd (U3NYECKUE BEITUYMUHBI:
IEKTPUYECKUI 3apsj, CWIA TOKA, JJIEKTPUYECKOE HANPSKEHUE, DIIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIIAs CHiia, paboTa TOKa,
UHAYKIUS MarHuTHOro Imousisi, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTh
KaTyIIKH, SHEPIHsl 3JEKTPUYECKOr0 W MAarHUTHOrO MOJIEW, MEPHUOJ W 4YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M Ccuila TOKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOSHHE U
ONTUYECKasi Cuja JIMH3bI, MPU ONUCAHUHM MNPABWIBHO TPAKTOBAaTh (PU3NUECKHIL
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOIINE TaHHYIO (PM3UUYECKYIO BETUUHUHY C JPYTUMHU BETUUMHAMU;

ONKCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIONb3Ys
(¢u3nyecKkue BENUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U

4acToTa CBCTA, SHCPI'UA U UMITYJIbC CI)OTOHa, IICpuoJg 1mojrypaciiaaa, SHCpPrusd CBA3U
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aTOMHBIX Si/Iep, IpPU ONUCAaHUM TMPABUIBLHO TPAKTOBAaTh (PUIUYECKUN CMBICIT
UCTIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS M E€AMHHULbI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIISITh 3HaU€HUE (PU3NYECKON BETMUHMHBI;

aHAJIM3UPOBaTh (PU3UUYECKHE MPOLIECCHl U SBICHMSI, UCIOJIb3Ys (PU3NUYECKUE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIILHOTO U MapaljIeIbHOTO
COEIMHEHMsI TPOBOJHUKOB, 3aKoH Jxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOU
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PacCHpOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHUSI
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODuHIITeHa ans potorddexra,
3aKOH COXpaHEHUs SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHUSA
AJIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4Hclia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHS (TpaHULbl, O0JACTH)
NPUMEHUMOCTH;

ONpeENsATh HAllPaBJIeHUE BEKTOPA UHIYKIIMM MarHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOMW JIUH30MU;

BBINIOJIHATD JKCIEPUMEHTHI 1O HCCIENOBAHUIO (PU3MYECKUX SIBIICHUA W
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MpU 3TOM
dbopmynupoBaTh NMpoodiieMy/3ajiauy U TUIOTe3y Y4eOHOro IKCIIepUMEHTA, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOT0 000pYy10BaHHUs, IPOBOJIUTH OMBIT U (POPMYIUPOBATH
BBIBO/JIBI;

OCYUIECTBJISATh NPAMbIE U KOCBEHHBbIE U3MEPEHUS] (PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BETMYUH C UCIOJIb30BAaHUEM IPSIMBIX
U3MEPEHMIA: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHUPOBATH PE3YNIbTATHI
MOJyYECHHON 3aBHUCHUMOCTH (PU3MYECKUX BEJIWYHH B BHJAE TaOMUI] U TpaduKOB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

co0o1aTh mpaBuia OE30MacHOro Tpyda IMPH MPOBEICHUM HCCIIEOBAHUN B
pamMKax y4eOHOrO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M MPOEKTHOU
JESITENFHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOWMCTB U J1a00paTOpHOTO
000pyTIOBaHMUS;

pemarh pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (U3MYECKOW MOJEINbIO,
UCTOJb3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 33/1a4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUe BETUYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE Uil €€ pellleHus, MPOBOAUTHh PAcu€Thl M OLIEHUBATH PEaJbHOCTh

IMOJIYYCHHOT'O 3HAYCHUA CI)HBI/I‘IGCKOP'I BCIINYHNHBI,
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pelIaTh KaueCTBEHHBIE 33JaUi: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUHUBYIO
LETOYKY PACCYKJIECHUH C OMOpOHl Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBJICHUS,

UCIIOJIb30BaTh MIPU PEeLICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbBIE
TEXHOJIOTMU JUI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMN U IPEICTABICHUS
y4yeOHOH M Hay4yHO-NONYJISAPHOW HHPOpMALUKU, TOJYYEHHON W3 pa3iIMydHbIX
UCTOYHUKOB, KPUTUUYECKH AHAJIU3UPOBATH MOJIy4aeMy0 HHPOPMALHUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCIOBUS X O€30MaCHOTO UCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMSI 110 (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMu M TEXHUYECKUMU
yCTPOWCTBAaMH, JUISI COXPAaHEHUS 3/I0pPOBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTathb B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMMbl, pPANUOHAIBHO pACIpEeAesaTh OO0S3aHHOCTH U
IUTAaHUPOBAThH JIEATEIHHOCTh B HECTAHIAAPTHBIX CUTYallUsX, aJ€KBATHO OICHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Koutpoabnbie | IIpakTtuyeckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka IJOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA 172
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [IOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubmumoreka [IOK

dazoBbIe Iepexoabl

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

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO
MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPA3OBATESIbHOE YUPEXXAEHUE

"CPE[IHAISl LUKOJIA N21" I.KOTE/IbHUKOBO BOJITOrPAZICKOW OBNIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26
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Uroro no pazneny 24
Paznea 4. DJIEKTPOJUHAMUKA
bu6nuoreka [JOK
41 dUeKTpocTaTitka 10 1 ! https://m.edsoo0.ru/7f41bf72
[TocTostHHBIN 2neKTpruYecKnid TOK. TOKM B bubnnoreka LHOK
4.2 12 1 1
pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I1O 68 5 4
I[MPOIT'PAMME

Onepatop 340 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nonie. DIeKTPOMarHuTHAs bubnuorexa [JOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [IOK
' KoseGanus https://m.edsoo.ru/7f41c97¢
99 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Otk 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3aen 3. OCHOBBI CIHHIEITMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnuorexa [[OK
' OTHOCHUTEJIILHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26
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bub6munorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A/pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHAN
bubmuoreka [JOK
A1 7 1
5 DJIeMEHTBI aCTPOHOMHUH U aCTPOPU3HKH htts://m.edsoo.ru/7f41697¢
Hroro no pazaeny 7

Paznean 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ﬁt?iﬂigTsiigﬁﬁ £41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F

[Hencreyet ¢ 15.07.25 no 08.10.26
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Onepatop 340 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE Ceptudukat 00FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU, [Hencreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, [mpekTop




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hdara nudpoBbIe
Tema ypoka KonTtposasbubie | IlpakTHueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
®dusuka — HayKa o IPUPOJE.
1 Hayunsie MeT(})]K bl l'IOfHapHI/IH 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Posnp u mecto ¢pusuku B

9 (hopMuUpOBaHUY COBPEMEHHOM 1 bubnmoreka [HOK
Hay4YHOW KapTHUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JACATEIHHOCTH JIIOIeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTEIIFHOCTh MEXaHUYSCKOIO 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE NTpsAMONIMHETHOE 1 bubnnoreka LHOK
JBUYKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnnoreka LIOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TIaficHHne. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOIHOrO MagcHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHueliHoe 1BUXEHUE.

7 HII;I/I)KGHI/IG MAaTepHAIbHON TOYKH IO 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOEPA3OBATEJIbHOE Y4PEXXAEHUE
"CPEQHSASA LUKOJIA N21" I KOTEJ/IbHUKOBO BOJIFTOrPALICKOW OBJIACTH,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26
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[TpuHIMT OTHOCUTENBHOCTH
8 T"ammuies. MHepnuainLHBIE CUCTEMBI 1 bubmorexa LHOK
' p 3 https://m.edsoo.ru/ff0c3be8
orcuera. I1epserii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 Cymneprno3unuu cui. Bropoii 3akoH 1 bubmmorera [IOK
YHEPHOSHH - PTOPOH https:/m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepralibHOM TOUKU

10 Tperuit 3akon HeroToHa ans 1 bub6nuoreka IIOK
MAaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTro TaroreHus. Cuia

11 TskecTd. IlepBast kocMuueckas 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduument

13 TpeHusi. Cuiia COnpoOTUBIICHUS MTPU 1 bubnunoreka LHOK
JIBHKCHUU TeJIa B JKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpalaTeabHOE

14 JBIKEHUE a0COIFOTHO TBEPIOTO 1 bu6numoreka [JOK
tena. MoMeHT cuitbl. [1meuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNMnynsc MmaTepranbHON TOYKH,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. 1 bubnnoreka [HOK
NmMnynbe cuiibl. 3aK0H cOXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTHBHOE TBUKEHHE

16 PaboTa 1 MOIIIHOCTH CHUIBL. 1 Bubnuorexa [JOK
Kunernueckas sneprus https://m.edsoo.ru/ff0c4502

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
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MaTepHaabHOR ToukH. Teopema 06
W3MEHEHNN KHHETUYECKOU YHEPIUHU

17

[lorennuanbHast SHEPTHsL.
[ToreHnmanbHast SHEPTHS YIIPYTO
ne(GopMUpOBaHHOM MPY>KUHBIL.
[TorennuanbHast SHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanbHBIE 1
HeIOoTeHIMaJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOW SHEPT U
CUCTEMBI T€JI. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruun

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabora
«HccnenoBanue B3 pabOThI CUIIBI
C U3MEHEHHEM MEXAHUYECKOU
SHEpPruM Tella Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KI'yTa

20

Kontponbnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAHEHUS B MEXAHUKE»

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TeopuHu. BpoyHOBCKOE JBH)KEHUE.

Anpdysust

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aUMOJICHCTBUS YACTHUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEIl

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
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23

Macca monekyin. Konnuectso
BemlectBa. [locTosiHHas ABorajapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. [llkana remneparyp
Llenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIepaTypa Kak Mepa
CcpeaHeN KUHETUYECKON YHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

bu6numoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHA. I"a30BbIC 3aKOHBI

28

JlaboparopHas pabora
«MccnenoBanue 3aBUCHMOCTH
MEXKy ITapaMeTpamMu COCTOSIHUS
Pa3pEeKESHHOTO Ta3a

29

H3onpoueccel B uACaIbHOM raze u
WX rpauueckoe npeacTaBieHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa aHeprus
TEPMOJUHAMUYECKONU CUCTEMBI
crioco0sl €€ m3menenus. Koanuectso
TEIJIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UJI€AJIbHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buap! Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TeI0EMKOCTh BEIISCTBA.
KonnaecTBO TENIoOTH pu

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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Teruionepenade. AanadaTHbIN
poriecc
33 [IepBblil 3aKOH TEPMOAUHAMUKHI U 1 bubnunoreka [HOK
€ro MPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobparumocTs mpoLeccoB B
34 IpH (I: e. Bropoit l;aIiIOH 1 bubmmorexa [OK
PHpOAIE. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 [Ipunuun nevicteus u KI1 1 Bbubnuoreka [JOK
TEIIOBOM MaIllMHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapnao u ero KIT/1 1
37 DKOJIOTHYECKHE MPOOIEMbI 1
TETUIODHEPTCTHKU
O0600maroImui YpOK
38 <<MOJII:K JIISIII HaS}I]p ¢uzuka. OCHOBBI 1 bubamorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKH
KontponsHas pabora mo TeMe
39 «MonpeK ISt HZH ¢usuka. OCHOBBI 1 1 bubmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooOpazoBaHue 1 KOHAEHCALINS. 1 bubnnoreka LHOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsA U OTHOCUTEINbHAS
41 BJIQXHOCTD BO31yxa. HachIeHHbIH 1 bubmnorexa [OK
Ayxa. B https://m.eds00.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
aMop(dHBIe Tena. AHU30TPONIUS
42 CBOI‘EI)((‘E)FB KPUCTAJLIIOB }sz KHe 1 bubmmorexa [OK
p - AR https://m.edso0.ru/ff0c65f0
kpuctamuibl. CoBpeMeHHbIE
MaTepuatbl

Oneparop J/10 000 "RoMnanns "Tensop™ ———

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE Ceptudukat 00FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU, [Hencreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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[InaBneHue u KpuCTALIU3AIIHS.
43 V nenpHas TEIIOTA IUIABJIEHUS 1 bubmorexa LHOK
) https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [JOK
44 y §) 1
PABHEHHUE TEIITOBOTO basiarca https://m.edsoo.ru/ff0c6820
DeKTpu3anms Teil. DIEKTPUUECKUI
45 3aps, pI[BaL;H a DIICK I/I‘II:G)CKI/IX 1 bubmorera [OK
PAL a R https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOoAHUKH, TUDIICKTPUKU U
46 H(I))JI ILOBO HIfKI/I 331:ng 1 Bubmaorexa OK
YHPpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJICKTPUICCKOTO 3apsiaa
B3anmogeiicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHBIﬁI;nHeK UYECKUU 1 Bubmiorexa OK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssx€HHOCTB 3JIEKTPUYECKOrO
48 nons. [IpuHnun cynepnozuuuu 1 bub6nuoreka IIOK
BIIEKTPUYECKUX TTosiel. JInHumn https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabora crit 3IeKTpOCTaTHIECKOTO
49 nois. [Torennuan. Passocts 1 bubmmorexa [OK
) 1A, https://m.edsoo.ru/ff0c6f00
[IOTEHIINAJIOB
IIpOBOIHVKH U OUIIIEKTPUKHU B
50 anpeKT OCTATUYECKOM HOIJ)'IC 1 Bubmiorexa OK
p ) https://m.edsoo.ru/ff0c7018
JuaniekTpudeckas IpOHUIIAEMOCTh
. bubnmoreka [JOK
51 D K 1
JICKTPOCMIOCTE. RORIACHCATOP https://m.edsoo.ru/ff0c7126

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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52

DIEKTPOEMKOCTD MIIIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOI0 KOH/IEHCaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas pabora "M3mepenue
3EKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHUMIT NEHCTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOITUPOBAJILHOT O
amnmapara, CTpyMHOro NpuHTepa.
DnexTpocTaTuyecKas 3aluTa.
3azeMiieHHE IEKTPONPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenne. 3akoH OMa s
y4acTKa [enu

56

[TocnenoBarenbHOE, TAapAIICIBHOE,
CMEIIaHHOE COCTUHEHNE
npoBoAHKUKOB. JlaboparopHas
pabota «/3y4yeHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPHUYECKOTO
Toka. 3akoH Jxoyns-Jlenna

bu6numoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C uctoyHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabora 1o Teme "DIeKTpoIuHaMUKa"

1 1

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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/ Beepoccuiickas mpoBepoyHast
pabora

60

O6o06maronuit ypok
«INEKTPOIMHAMUKAY /
Bceepoccuiickas npoBepouyHas padbora

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs MPOBOJAUMOCTb
TBEP/IBIX METAJIOB. 3aBUCUMOCTb
COITPOTHUBJICHUA METALJIOB OT
Temneparypbl. CBEpXIpOBOANMOCTb

62

DNEeKTpUUECKUl TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

63

[TomynpoBOIHUKH, UX COOCTBEHHAs
U IPUMECHAs POBOAUMOCTb.
CaoiicTBa p—n-niepexona.
[TomynpoBoTHUKOBBIE TPHOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUECKUI TOK B pacTBOpax 1
pacIuiaBax 3JeKTPOJIUTOB.
DneKTponuTUYecKas JUCCOLHUAIUS.
DnexTponus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUM TOK B rasax.
CamocTosTeNnbHbIN U
HECAMOCTOSITEIIbHBIN pa3psij.
Monnus. [nazma

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npudopsl U
YCTPOICTBA U MX MPAKTHUECKOE
npumeHenue. [IpaBuia TeXHUKH
Oe3ormacHoCcTU

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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Kontponbnas pabora no reme
«nekrpocraruka. [locTosHHBIN bubnnoreka LHOK
67 . 1 1
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cperax»»
68 PesepBHblit ypok. O000maronmii 1 bu6mmoreka IIOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8ftc
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
I[MPOIT'PAMME

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE

Ne Jara uudgposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE

padoThI padoThI
pecypcsl

[TocTosiHHBIE MATHUTHI U X

B3auMoOAeHCcTBHE. MarHuTHOE IoJIe. bubmuoreka [JOK

1 . 1
Bektop MarHuTHOW UHAYKIUH. https://m.edsoo.ru/ff0c9778
JInHUM MarHUTHON UHAYKLIMHI
MarnuTtHOe noje NpOBOJHUKA C
ToKOM. OTBIT DpcTena. bubnuoreka LHOK

2 . 1
BzanmoaeiicTBre NPOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «/3y4ueHue

3 MarHUTHOTO TOJISI KATYIIKH C 1 1 brommorexa LIOK

v https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBE MArHUTHOTO TIOJISI HA
IPOBOJHUK ¢ TOKOM. Cuia Ammepa.

4 JlaboparopHas pabora 1 1 bubnnoreka [IOK
«Hccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOI'O MarHUTa Ha PaMKy C
TOKOM»

JlelicTBrE MArHUTHOTO TIOJISI HA

5 JBHKYIITYIOCS 3apSXKEHHYIO 1 bubnnoreka [HOK
yactuiy. Cuina Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopenua

6 DJIEKTpOMarHuTHasi UHYKIIHSI. 1
IToTok BeKTOpa MarHUTHOM Onepatop 3710 000 "Komniakms "Tenzop" | ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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unaykuuu. 31C naaykuun. 3akoH
3JIEKTPOMAarHUTHON MHIYKLIUU
®apages

JlabopaTtopHas pabora
«HccaenoBanue IBiIcHUA
3IEKTPOMArHUTHOW WHIYKIIUK»

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

NuaykTtuBHOCTD. SIBIICHHE
camouHaykiuu. DJC
CaMOUHIYKIIMH. DHEPrus
MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DJIEKTPOMAarHuTHOE IOJIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTporucTBa U UX
IMPUMCHCHHUC: TIOCTOSHHBIC MAarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEIN
OJICMCHTAPHBIX YaCTHIL,
WHYKIIMOHHAS TI€Yb

10

O6o06maromuit ypok «MaraHuTHoe
nose. DIIeKTPOMarHuTHAs

WHIYKISD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarsauTtHoOe noie.
DNEeKTpOMarHuTHasi UHIYKIUS

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

12

CB00OO/IHBIE MEXaHUYECKUE
konebanus. ['apMoHnueckue
KonebaHus. Y paBHEeHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpareHre YHEPrUA

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

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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13

JlaGoparopHas paboTa
«MccaenoBanue 3aBUCHMOCTH
nepro/a MabIX KoueOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl

rpy3a»

14

KonebatenbHblit KOHTYD.
CB0OOAHBIC AIIEKTPOMATrHUTHBIC
KOJ1e0aHus B UICaTLHOM
KoebaTeIbHOM KOHTYpE. AHAJIOTHSI
MEX]Ty MEXaHUYCCKIUMHU H
AJIEKTPOMATHUTHBIMU KOJICOaHUSIMHU

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTHH B UJICATHHOM
KOJIe06aTeIbHOM KOHTYPE

bu6nmmorekxa [JOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipencrapienue o 3aTyXxaromux
KoJieOaHMsIX. BEIHYKICHHBIE
MeXaHUYECKHE KojieOanus.
Pe3onaunc. BeinyxneHHbie
3JIEKTPOMArHUTHBIE KOJICOAHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHycouJanbHbIi IEpEMEHHBIN TOK.
MOoIHOCTb MEPEMEHHOIO TOKA.
AMIUTMTYZHOE U IeHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA U HAIIPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmatop. [IpousBoacTso,
nepezaaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpoicTBO U MPAKTUUECKOE
MIPUMEHEHHUE ICKTPHUIECKOTO

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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3BOHKA, T€HEpaTOpa MEPEMEHHOI0
TOKa, JINHUH 3JIeKTponepeaad

20

DKOJIOrn4ecKrue pucku npu
IIPOU3BOJCTBE AIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPO’HEPTUU B TIOBCEIHEBHON
KU3HU

21

MexaHnnueckne BOJIHBI, YCIIOBHA
pacnpocrtpanenus. [lepuon.
CKOpOCTh pacpOCTpaHEHUS U
JuinHa BonHbl. [lonepeunsie u
IMPOJOJIbHBIC BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. [ poMKoCTb
3ByKa. Bricora ToHa. TemOp 3ByKa

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

23

DJIEKTPOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [Ikana
3JICKTPOMArHUTHBIX BOJIH

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

24

[IpuHIUTIBI paTnOCBS3H U
TeneBueHus. Pa3Butue cpencts
cBs3u. Pagnonmokanus

25

Kontponbnas pabora «Konebanus u
BOJTHBD»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsamonuHeitHoe pacnpocTpaHeHUe
CBETa B OAHOPOJHOM Cpee.
ToueuHsblil UCTOYHUK cBeTa. JIyd
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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OTtpaxeHnue cBeTa. 3aKOHbI
27 oTpakeHus cBera. [locTpoeHue 1 bubmorexa [JOK
P L P https://m.edsoo.ru/ff0cd4e0
M300pakXeHU B MJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPAXKECHHUE. 1 bubmumoreka [TOK
[IpenenbHblii yromn moiaHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
JlabopaTopHas pabora «3mepenue bubnnoreka [HOK
29 1 1
[10Ka3aTels PEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenne n300paskeHui
30 B nuH3e. @opMyra TOHKOW JTMH3bI 1 bubamorexa LIOK
- POPMY ' https://m.edsoo.ru/ffocddle
VBennueHue JTMH3bI
JlaGopaTopHas pabora
31 «MccnenoBanue CBOMCTB 1 1
U300paKEHUH B JIMH3aX)»
Hucnepcus cBeta. CI0KHBIA COCTaB
32 6enoro cBera. LIBet. JlaboparopHas 1 1
pabora «Habmoaenne nucrnepcun
CBETa»
WnTepdepennus ceera. Audpakius bubnnoreka LIOK
33 N 1
cera. Judpakumronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepeyHOCTh CBETOBBIX BOJIH. 1 bubmmoreka IIOK
[Tonspuzaius ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpuOOPHI U yCTPOICTBA
35 U yCIIOBHS WX 0€301acHOI0 1
MPUMEHEHUS
36 I'panu1ibl IPUMEHUMOCTH 1 bubnuoreka LIOK
KJIACCUYECKOM MEXAHUKH. https://m.edsoo.ru/ff0cf862

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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[ToctynaTel cnennabHOM TEOPUHU
OTHOCUTEITLHOCTH
OTHOCHUTEIBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE 1 bubmorexa [JOK
P ' https://m.edsoo.ru/ffocfa42
BPEMEHH U COKpAIICHUE JITHHBI
DHeprus ¥ UMIYJbC
38 pENATUBUCTCKOM yacTulbl. CBS3b 1 bubmuoreka IIOK
MACCHI C SHEPTHUEN ¥ UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTponbnas padora «OnTuka.
39 OCHOBBI CTIeIIUAILHON TEOPUHU 1 1 bubmmorera LIOK
! p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTHY
40 ®oronsl. ®opmyina [1nanka. 1 bubnuoreka ITOK
DHeprus U UMIyJibe poTroHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 110K
nonroTeka
41 orodddexra. OnbiThl A. T'. 1
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl porodddexra. YpaBHeHUE
42 91>'IHIHTe§Ha ﬂqf)f(b(boma(b(gema 1 bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
Jasnenue cBera. OnbiTe! [1. H.
43 JleOGeneBa. XMMHUECKOE JICHCTBUE 1 bubmorexa [JOK
AeBa. s https://m.eds00.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa U
MIPaKTUIECKOE TIPUMEHEHUE:
44 1
dorodnemeHT, PoToIaTIHK,
coJTHEeYHas1 ObaTapesi, CBETOINO/

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26



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

45 Pemenue 3agay mo reme «71€MEHTHI 1 bubmuoreka [JOK
KBaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITE

46 Pezepdopaa no paccesHuro a- 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuil. [Inanerapuas Moziens atoma
bubmuoreka IJOK

41 Hocrynarst bopa 1 https://m.edsoo.ru/ff0dOafa
Wznyyenue u noriouieHre GoToHOB

48 IIPHU IIEPEXO0JIE aTOMa C OJHOrO 1 bubnnoreka LHOK
YPOBHsI DHEPIUU Ha ApYrou. Buel https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBrble cBolicTBa yacTuil. BomHbl
ne bpoins. Kopmyckyinsipao- bubnnoreka [HOK

49 . 1
BOJIHOBOM Jyanu3m. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/IEHHOE U3JIy4CeHUE
OTKpBITHE PAHOAKTUBHOCTH.

50 Onbiter Pesepdopaa mo 1 bubnnoreka [IOK
ONPEICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PalMOaKTUBHOTO U3ITY4YEHUS
CgoiictBa anba-, 6era-, raMmma-

51 usnydeHus. BiusHue 1
PaIMOaKTUBHOCTH Ha KUBBIC
OpPTaHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oromnsl. Anbda-pacna. 1 bubmuoreka IIOK
DIIEKTPOHHBIA U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['amma-usinydenue

53 DHeprus CBsI31 HYKJIOHOB B sJIpe. 1 bubmuorexa [JOK
Snepuble peakuuu. SAnepHblit ohfipsyAnpedsoedusfifciabs |

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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peaxtop. [Ipobraembl, IepCeKTUBHI,
9KOJIOTMYECKUE aCIEKThl SIepHOI
SHEPIreTHKU

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
NO3UTPOHA. MeTo bl HAOMIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMEHTaIIbHbIE
B3auMoIencTBusl. EnMHCTBO
(bU3UIECKON KapTUHBI MUPaY

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTUSA ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAa4YeHUE acTpoHOMUHU. Bun
3B&3mHOrO Heba. Co3Be3aus, SIPKUe
3BE3 /b1, IJIAHETHI, UX BUINMOC
nBmkerue. ConHeyHas cucTeMa

56

Comnaue. ComHeuHass aKTUBHOCTb.
Nctounuk sneprumn ConHua u 3BE311

57

3BE31bI, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3]IBI TTIABHOU
nocJie/IoBaTenbHOCTH. BHYyTpeHHee
ctpoenue 38&311. CoBpeMeHHbIE
MIPE/ICTABIICHUSI O TIPOUCXOXKICHUH U
spoatonuu CoJiHIIa U 3BE3 ]

58

Mieunsiii [Iyre — Hama
I"'anaktuka. [Tonoxxenue u ABMKEHUE
Comuna B I'anaktuke. I'amakTuku.
YeEpHble AbIpHI B AIpax rajlaKTUK
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59

Bcenennas. Pasberanne rajgakTuk.
Teopust bonpiioro B3phIBa.
PenukroBoe n3nydeHue.
MertaranakTuka

60

Hepemennsie npobiaeMsl
aCTPOHOMHHU

61

KontponbHas pabora «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKK»

62

O6o06maromuii ypok. Ponb ¢pusnku
¥ aCTPOHOMHH B YKOHOMHYECKOM,
TEXHOIOTMYECKOM, COIMaIbHON U
ATUYECKOU cepax AesTeTbHOCTH
YeJIOBCKa

63

O6oOmaromuii ypok. Pois 1 mecto
(U3KUKYN U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE
Mupa

64

O6o0maromuii ypok. Pois
¢du3nveckoit Teopun B
(GbopMHUpOBaHUY NPE/ICTABICHUI O
¢buznyecKoil KapTUHE MHUpa

65

O6o06maromuii ypok. Mecro
(u3nUecKoil KapTUHBI MUpA B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O PUPOJIE

66

PesepBHBI ypok. MarHuTHOE n0JIE.

DJIeKTpOMarHuTHasi UHIYKIUS

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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PesepBHbIil ypok. OnTuka. OCHOBBI
67 CHCIHATLHON TEOPUHU 1
OTHOCUTEITHLHOCTH
Pesepnsiii ypok. KBanToBas ¢pusuka.
68 DNeMEeHTHl aCTPOHOMUU U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
[MPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
NPoBePSIEMOro
pe3yJbTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3YJIbTAThI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeiHero o01ero 00pasoBaHus

10.1

JleMoHCTpUpOBaT, Ha TpUMEpax pojib WU MeCTO (U3NKH B
(hopMHUpPOBaHUM COBPEMEHHOW HAaYyYHOW KapTHHBI MHUPA, B Pa3BUTHUU
COBPEMEHHOU TEXHUKH U TEXHOJIOTHH, B TPAKTUUYECKOM JIESITEIHbHOCTH

monei

10.2

VY4uTHIBaTh T'PAHUILIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH :
MaTepHajgbHas TOYKa, MHEepIHalbHas CUCTeMa OTCUYETa, abCOIMIOTHO
TBEPAOE TENO, UACATBHBIN I'a3; MOJEIN CTPOCHHUS ra30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYECUHBIM JJICKTPUUECKUM 3apsii — IPU pPELICHUU

buznuecKux 3aaa4d

10.3

Pacnio3naBats ¢usnyeckue ssBieHUs (ITPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KHHETUYECKON TEOpUH
CTpOEHHUSl BEIIeCTBA U JJEKTPOJMHAMHUKHU: DPaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JIBH)KEHHE, CBOOOJHOE MaJeHHE
TeN, JIBUKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJECICTBUE Tell;
muddy3usi, OpOYHOBCKOE JBWIKEHHE, CTPOCHHE IKHUIKOCTEH U
TBEPABIX TeJ, HW3MEHEHHe 00béMa TeJl TpH HarpeBaHUU
(oxJMaXkJieHuM), TEIJIOBOE paBHOBECHE, HCIApEHHe, KOHIeHCAIlus,
IUIaBJICHUE, KPUCTAIIM3AlMs, KUIIEHHWE, BIIAXXHOCTh BO3]yXa,
MOBBIIICHUE JaBJICHUS] Ta3a MpPU €ro HAarpeBaHUM B 3aKPHITOM
cocyle, CBSi3b MEXIy I[apaMeTpaMH COCTOSIHUS rasza B

H3o0I1poneccax; SJICKTprUu3anus T, BSaHMOﬂeﬁCTBHe 3apsaAa0B

10.4

OnuceiBaTh MEXaHHUYECKOE JBIDKEHHE, HCIONb3ys (usnueckue
BEJIMYUHBIL: KOOPJUHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tena, CWIa, HMIIYJbC Tella, KUHETHYECKas DHEpIHus,
NOTCHIMAJbHAS JHEPIUs, MEXaHW4ecKas paboTa, MeXaHUYecKas
MOIIIHOCTh;, TPH ONHCAHUHM IPABHJIBHO TPAKTOBATH (U3NUECCKUN
CMBICIT HCIIOJIb3YyEeMBIX BEJIMYMH, HMX OOO3HAUYECHHS W EIWHUIIB,
HAXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIINYHHY

C ApYruMu BCIIMUMHAMU
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10.5

OnucelBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIJIOBBIE
SBJICHUS, MCHOJb3ysl (U3MUECKHEe BEIUUYMHBI: JaBJICHUE Tas3a,
TeMIIeparypa, CpeaHssd KUHETUYECKas OJHEprus XaoTHUYECKOro
JBH)KCHMS MOJIEKYJ, CpPEIHEKBAJApPATUYHAs CKOPOCTbH MOJIEKYII,
KOJINYECTBO TEIJIOTHI, BHYTpPEHHSs JHeprus, pabora rasa,
KOO(QUIMEHT TOJIE3HOr0 JEHCTBHS TEIUIOBOTO JABHUIraTelNs; IpHU
ONUCAaHUM  TMPAaBWIBHO  TPaKTOBaTb  (PU3UUYECKUA  CMBICIH
UCIOJb3YEMBbIX BEIMYHMH, UX O0O3HAUYEHUS U €AMHMUILBI, HaXOJUTh
(dbopMysbl, CBS3BIBAIONINE JAaHHYIO (PHU3UYECKYI0O BEIHYHMHY C

JpYTUMU BEIUYUHAM

10.6

OnuceiBaTh H3y4eHHbIE JJEKTPUYECKHE CBOWCTBA BEIECTBA U
AJIEKTpUYECKHE SIBICHUSI (MPOLIECChl), HCHONB3YysA (pusmueckue
BEIMYMHBI:  JJIEKTPUYECKUH  3aps]l,  JJEKTPUYECKOe  IIOJIE,
HaNpsOKEHHOCTh IOJIs, IOTEHLHUAJ, Pa3sHOCTh IOTEHLUANIOB; IIpU
ONMCAaHUU  TPaBWIBHO  TpakToBaTb  (U3UYECKUH  CMBICI
UCIOJb3YEMBIX BEIMYUH, UX OOO3HAYEHHS U €AUHUIIBI; YKa3bIBaTh
(bopMyIbl, CBSA3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUUHY C APYTUMU

BCJIIMYMHaAMHU

10.7

aHAJIM3UPOBAaTh (PU3MUYECKHE TMPOLECCHl M SIBICHUS, HCIIOIb3YS
¢u3nyeckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHUs, |,
I1 u 11 3akonb HBI0TOHA, 3aKOH COXpaHEHHUS MEXaHUUYECKOW SHEPTUH,
3aKOH COXpPaHEHUsI UMITYJIbCA, IPUHIIUII CYNEPITO3ULIH CHJI, TPUHIIHIT
paBHONpABUsl HMHEPIHUAIBHBIX CHUCTEM OTCYETa; MOJEKYJISPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeiHell KMHETUYEeCKOH >HEPruu TeIJIOBOTO IBM)KCHUS MOJEKYN C
a0COJIOTHOM TeMIepaTypol, MepBbIil 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUsI BJEKTPUYECKOro 3apsna, 3akoH KynoHa; mpu 3Tom
pa3nnyarh CIO0BECHYIO (POPMYIMPOBKY 3aKOHA, €F0 MaTeMaTHYECKOe

BBIPQ)KEHUE U YCIOBUS (TPaHUIIbI, 0071aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE NMPUHLMUIIBI JEHCTBUS MalluH, TpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCC,I[HCBHOf/i KU3HHU

10.9

BBINONHATE 9KCIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUMN
U TIPOLIECCOB C UCMOIb30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH;
npu 3ToM GOPMYIHPOBATE POOIEMY (3a1a4y) U TUIIOTE3Y Y4eOHOTO
HKCIEPUMEHTa, COOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO

000pyOBaHUs, IPOBOIUTH ONBIT U (HOPMYIHUPOBATH BHIBOIBI
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10.10

OCYH_ICCTBJ'IHTB OpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPHU 3TOM BBIGI/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MEPCHUA U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

10.11

HccnenoBarh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIMUYMHAMU C
WCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpOBaTh pPE3yNbTaThl TOJYYCHHOW 3aBHCHUMOCTHU
(bMBUYECKUX BEJIMUMH B BU/JIE TAOIUI] ¥ TpauKOB, JI€JIaTh BHIBOIBI 11O

pe3yapTaTam UCCIeI0BaHuUs

10.12

CobmroaTh mpaBuiia 0€30MacHOrO TpyJda IMpU  IPOBEIECHHUH
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIIepUMEHTa, Yy4eOHo-
UCCJIEIOBATEIBCKON U MMPOEKTHON AEATENBHOCTH C MCIIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOro 000py10BaHUs

10.13

Pemate pacu€rHbie 3a1auu ¢ BHO 3aJaHHON (PU3NUECKON MOJIENBIO,
UCTIONB3Ysl (hM3MYecKre 3aKOHBI M NPUHIUIBI;, HA OCHOBE aHaJM3a
YCIOBHSA 3a/aud  BBHIOMpATh (PU3UYECKYI0 MOJENb, BBIICIATH
¢bu3nveckre BEIUMIUHBI 1 (POPMYITBI, HEOOXOAUMBIC IS €€ pelIeHus,
IPOBOIUTH PAcYETbl W OLEHUBATh PEATHHOCTH IONYYECHHOT'O

3Ha4YCHUs (PU3HMUECKON BETUUNHBI

10.14

Pemarsn Ka4CCTBCHHEIC 3aJa4n. BBICTPAHUBATDb JJOrM4YCCKH
HECMIPOTHBOPCUYNBYHO IICTIOYKY paCCY)K)IeHI/Iﬁ C OHOpOI71 Ha U3YYCHHBIC

3daKOHbI, 3aKOHOMCPHOCTH U (I)I/I3I/IIIGCKI/IG SIBJICHHA

10.15

Hcnonp3oBaTh MpH pelIEHUU Y4E€OHBIX 3a/7ady COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUIS TIOMCKA, CTPYKTYPHPOBAHUS,
MHTEPIPETAlMKA M TIPEICTABICHHUS Y4eOHOH W HAyYHO-TIOMYJISIPHON
MH(OPMAIINH, TIOIYICHHON U3 PAa3TUYHBIX UCTOYHUKOB; KDUTHUECKU

aHAJIM3UPOBATh MOJIyHaEMYI0 HH(POPMALUIO

10.16

[TpuBoIUTH MpUMEPHI BKIIaJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM
KU3HU U1 oOecrieueHuss O€30MacHOCTH TMpU  OOpaIleHUH C
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH, ISl COXpaHEHUS
3I0POBbSI M COOJIIOJICHUS HOPM DKOJOTHUYECKOrO TIIOBEICHUS B

OKpYXKarollen cpene

10.18

PaGotars B rpynie ¢ BHIIIOJIHEHUEM Pa3INYHbIX COIUATbHBIX POJIEH,
IUIAHUPOBaTh  paboTy TPYNNbI, palUOHAIBHO  pacHpeaensTh

00s3aHHOCTH U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX
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CUTyalusXx, aJICKBATHO OLICHUBATL BKJIaJ KaXA0ro M3 YUYAaCTHUKOB

IPYIIIBI B pELICHUE PACCMAaTPUBAEMON TPOOIIEMBI

11 KIIACC

Kon
NpoBepPsieMoro
pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

JlemoHCTpUpOBaTh Ha MpuUMepax poidb U MecTo (U3MKU B
11 (bopMUpPOBAHUN COBPEMEHHOM HAY4YHOM KapTHHBI MUpPA, B PA3BUTUU

COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKOU €A TEIbHOCTH

JOJIEH, LETTOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPa

VY4uThIBaTh I'PAaHUILIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIENEH :
11.2 TOYEYUHBIN SJIEKTPUUECKUN 3aps, SACpHAs MOJEIb aTOMa, HYKJIOHHAs

MOZCIIb ATOMHOT'O sJipa IMpHU pCIICHUN (I)I/I3I/I‘IGCKI/IX 3aaad

PacnioznaBaTh (msndeckue siBieHus (Ipoueccsl) u OObSICHATh UX Ha
OCHOBE 3aKOHOB DJIEKTPOJMHAMHKM W  KBAHTOBOM  (PU3UKHU:
AJIEKTpUYecKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHMUTHOE  JEHUCTBUS ~ TOKa,  B3aUMOJICHICTBME  MAarHuTOB,
ANIEKTPOMArHUTHAs WHAYKLHUSA, JCHCTBHE MAarHUTHOrO IOJIA Ha
113 IIPOBOJHUK C TOKOM W JIBWXKYLIUICS 3apsifi, 3JIEKTPOMAarHUTHBIE
' Koiie0aHUsI U BOJIHBI, MNPSMOJMHEIHOE paclpoCTpaHEHUE CBeETa,
OTpak€HUE, TMpeloMIIeHHe, UuHTepdepeHus, aUPpakuus U
MOJISIpU3ALUs CBETA, AUCIIEPCHs CBETa, (OTORIEKTPUUECKUM 3D PeKT
(borordexT), cBeTOBOE naBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U HMCKYCCTBEHHas

PaaOaAKTHBHOCTD

OnuceiBaTh HU3YUYCHHBIC CBOICTBa BEIIIECTBA (BHeKTpI/I‘leCKI/Ie,
MAarauTHBIC, OIITUYCCKUEC, DJICKTPUICCKYIO IPOBOAUMOCTDL PA3JINYHBIX
cpez[) U DJICKTPOMArHUTHBIC ABJICHUA (npoueccm), HCIIOJIb3YS
(I)I/I?)I/ILICCKI/Ie BCIIMYHHBI! BHGKTpI/I‘-IeCKI/Iﬁ 3apsan, cCuila TOKa,
11.4 QJICKTPHUYCCKOC  HAIIPSAKCHHC, SJICKTPHUYCCKOC COIIPOTHUBJICHUC,
. Pa3HOCTh NOTCHIHAJIOB, SI[C, pa60Ta TOKa, HHAYKIIUS MAarouTHOI'O
IoJjis1, Ccujia AMnepa, culia J'IopeHL[a, HHAYKTUBHOCTL KaTylIKH,
OHCPIUA SJICKTPUUCCKOIO U MArHUTHOI'O HOHeﬁ, nepuoa M 4aCtoTa

KosebaHui B KojebaTeTbHOM KOHTYpE, 3aps/l U Crjla TOKa B IIpoliecce

FapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KonebaHuid,  (OKycHOe
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pacCToOdHUC U ONTHUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHHUU HNPABUIIBHO
TPAKTOBATH (I)I/IBI/I‘-ICCKI/Iﬁ CMBICJI HUCHOJB3YCMBIX BCJIIMYMH, HX
o00o3HaYCHUS | CAWMHUIBI; YKa3bIBATb (I)OpMy.]'IBI, CBA3bIBAIOIINC

JAHHYIO (PU3HUYECKYIO BETMUUHY C JPYTUMH BeTUUUHAMHU

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBIEHHMS M  IPOLIECCHI,
UCHONIb3Ysl (PU3MYECKUE BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPTUs U UMMYJIbC (HOTOHA,
115 IIEpU O/ NOJypacnaaa, SHEPTUsl CBSI3M aTOMHBIX SJ1ep; IPU ONHCaHUU
' MpaBUJIbHO TPaKTOBaTh (U3MYECKUI CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUsS W EIUHUIIBI, YKa3bIBaThb (OPMYJIBL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyTUMHU

BEJINMYMHaMU, BBIYHUCJIATH 3HAUYCHUC (i)I/ISI/I‘IGCKOI\/’I BCIINYHHBI

AHanu3upoBaTh (PU3NYECKHE TMPOLECCHl W SBJICHHS, HUCIOIb3YS
¢dbusznueckue 3aKOHBI W NOpUHOUNBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATENBHOTO U MapajuIeIbHOIO COEJUHEHHUS] MPOBOJHUKOB,
3akoH J>xoyins — JIeHia, 3aKOH 3J1eKTPOMAarHUTHOM MHIIYKIIUHU, 3aKOH
MPSIMOJIMHEMHOT0 paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
116 3aKOHBI ~TPEJIOMJIEHUS CBETa, YpaBHEHUE OWHINTEHHA  JUId
' dborodddekra, 3aKOH COXpPAHEHHS HHEPTrUU, 3aKOH COXpaHEHUS
MMITYJIbCa, 3aKOH COXPAaHEHUs »BJIEKTPUYECKOro 3apsjia, 3aKOH
COXpaHEHHMs MacCoOBOr0 4Mcla, NocTylarsl bopa, 3akoH
paaMOaKTUBHOIO paclaja; IMpd HTOM pa3inyaTh CJIOBECHYIO
(bOopMyNHPOBKY 3aKOHA, €T0 MaTEMAaTUUECKOE BBIPAKEHUE U YCITOBUS

(rpaHuLbl, 06JACTH) TPUMEHUMOCTH

117 OnpenenaTh HaMpaBJICHHE BEKTOpPA HWHAYKIIUM MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuitbl JlopeHia

118 CTpouTh M ONUCHIBAaTh HU300paKEHHE, CO3/IaBa€MOE IUIOCKUM
3€pKajgoM, TOHKOHN JTMH30U

Brimmonasats SKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)I/ISI/I‘~IGCKI/IX SIBJICHUU
" IPOHECCOB C UCITOJB30BAHUECM IPSAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I;
11.9 pU ATOM (POPMYIIHPOBATH MPOOIIeMy (3a/1a4y) U TUIIOTE3Y Y4eOHOT0
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHUsl, MPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI

OcymiecTBiaTh MpsIMbIE ¥ KOCBEHHBIE HW3MEPEHHS (PUINYECKUX
11.10 BEJIMYUH; TIPH 3TOM BBIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEPCHHS H

HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKHN HOFpeHIHOCTeﬁ H3MepeHHI>i

UccnenoBarh 3aBUCUMOCTH (PU3UYECKUX BETUYHH C UCIIOIH30BAHUEM

11.11

NpSIMBIX M3MEPEHUH; TPU STOM KOHETPYHPOBATE , VCTAHQBKY,,
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(I)I/IKCI/IpOBaTB PE3YyIbTAaThL l'[OJ'Iy‘iCHHOfI 3aBHUCHUMOCTH (I)I/ISI/ILICCKI/IX
BCJIMYMH B BUIC Ta6.III/II_I n l"pa(bI/IKOB, ACJIaTb BBIBOABI IO PE3yJIbTaTaM

HUCCICOOBaHUA

CobGnronaTe mpaBuiia 0e€30macHOro Tpylna TMpU IMPOBEICHUU
1112 uccle0OBaHUH B paMKax ydeOHOro »5SKCIEpUMEHTa, Y4eOHO-

HCCJIEI0BATEIbCKON U TPOEKTHOM IE€ATEIbHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOpHOT0 000PYAOBAHUS

Pemate pacuérHble 331241 C SBHO 331aHHON (PU3UUECKONW MOAENbIO,
UCMONB3Ysl (PU3MYECKHE 3aKOHBbl M IPUHIUIBI, HA OCHOBE aHaIM3a
1113 yCIOBUSL 3aJlaud  BbIOMpaTh (PU3MUECKYIO MOJENb, BBIICIATH
' ¢du3nyeckre BeJIMYUHBI U (POPMYJIIbI, HEOOXOUMBIE JUIsl €€ pelIeHus,
IIPOBOAUTH pPAacu€Tbl M OLCHMBAThb PEAIBHOCTH IOJYYEHHOrO

3HA4YCHUA (pH3quCKOﬁ BCIIMYHHBI

Pemarp  kauecTBEHHbIE  3aJayu:  BBICTpPAUBaTh  JIOTUYECKU
11.14 HEMPOTHBOPEUYMBYIO LIETIOYKY PACCYKIACHUHN C OIIOPOM HA N3Y4YCHHBIE

3aKOHBbI, 3aKOHOMCPHOCTHU U (bHSI/I‘IGCKI/IG SABJICHUSA

Hcnonp3oBaTh TpU  pEHICHHH YYEOHBIX 3a/a4  COBPEMEHHBIC
WH(POPMAIIMOHHBIC TEXHOJOTUU JUISI TIOMCKA, CTPYKTYPHPOBAHUS,
11.15 UHTEPIIPETAllMM U TPEJICTaBICHUS Y4eOHOW M HAyYHO-TOMYJISPHON
WH(POPMAIIUH, TIOTYYCHHON U3 PA3JIUYHBIX UCTOYHUKOB; KPUTUYCCKU

AHAJIIU3UPOBATH ITOJTYHTACMYHO PIH(i)OpMaI_II/IIO

OOBSICHATh MPUHIUIIBI ACUCTBUSI MAIIMH, MPUOOPOB U TEXHUUECKHUX
11.16 YCTPOMCTB; pa3iuvaTh YCJIOBUS WX OE30IaCHOr0 HCIIONIb30BAHUS B

HOBCEIHEBHOMN KNU3HU

[TpuBOANTE MpUMEpPHI BKIAJa POCCUHCKUX M 3apPYOCIKHBIX YUEHBIX-
11.17 (GU3HUKOB B pa3BUTHE HAYKH, B O0OBSICHEHUE MPOIIECCOB OKPYIKAIOIIET O

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

Vcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM
JKU3HH Ui oOecriedeHHsi O€30MacHOCTH Tpu  OOpamieHud ¢
11.18 npubOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, /IS COXpPAHEHHUS
3I0POBbSI M COOJIIOJICHUS HOPM DKOJOTHUYECKOrO TIIOBEICHUS B

OKpYXKarollen cpene

PaboTaTh B rpyrie ¢ BBITOJHEHHEM Pa3IMYHbIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ PabOTy  TPYNIbl,  PAlMOHAIBHO  PACHPEICIIAThH
11.19 O0S3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTh B HECTaHIAPTHBIX
CUTYyallMsIX, aJICKBaTHO OIICHWBATh BKJAJ KaXJIOr0 W3 YYaCTHHKOB

TPYIIIEI B pEeLIEHHE PacCMaTpUBAEMO MPOOIIEMBI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasaeia

Konx nposepsiemoro
3JIeMEHTAa

IIpoBepsiemble 31eMeHTHI COIePKAHUS

OU3NKA 1 METOIbI HAYYHOTI'O ITO3HAHUW A

11

®usuka — Hayka o mnpupone. Hayuneie
METO/IbI II03HAHUS OKPYKAroLIero Mupa. Poib
JKCIIEPUMEHTa MW TEOPHUM B  IIpoLecce

MTO3HAHUS NPUPOIbl. DKCIIEPUMEHT B (pU3UKE

1.2

MonenmupoBanue (QU3NYECKUX SBICHUH U
MPOLECCOB. Hayunblie TUIIOTE3BI.
®u3nyYecKre 3aKOHbI M TEOpPUU. [ paHUIIbI
MPUMEHUMOCTH  (PU3WYECKHUX  3aKOHOB.
[Ipunuun coorBerctBud. Ponb u  mecTo
¢u3ukn B (GOPMHUPOBAHUU COBPEMEHHOM
HAYyYHOM KapTHHBI MHpaA, B MPAKTUYECKOMN

NESITENILHOCTH JIFOIEH

MEXAHHKA

##HPartH#KUHEMATUKA

2.1.1

MexaHuueckoe JBHXCHHUC.
OTHOCUTEIIHHOCTD MECXaHHUYCCKOI'O

nsuxeHust. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

Ilepemerienue, CKOpoOCTh (CpeAHssi CKOPOCTb,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHONW TOYKH, UX IPOEKIHMH HA OCH
CUCTEMBI KOOp/AMHAT. Cnoxenue

MIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
NPSAMOJIMHEVHOE JIBUKEHUE. I'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHMS, IIyTH U IepeMelleHus

MaTepuaibHON TOYKU OT BpEMEHHU
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2.14

CBobonHOe nmajgeHue. Y CKopeHHe

CBOOOIHOrO NagcHUs

2.1.5

KpuBonuneiinoe nBuxenue. PaBHOMepHOE
JABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY>KHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LeHTpocTpeMUTENbHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOHCTBA:  CIUIOMETD,
JBUKCHHE CHApSI/IOB, IIETIHbIE M PEMEHHbIE

nepegadu

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM  ckopoctu.  MccnenoBanue
COOTHOIIICHHS MEXIY MyTsIMH,
MPOMICHHBIMHU TEJIOM 3a IOCJIeI0BATEIbHBIE
paBHbBIE  NPOMEXYTKHM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBJKEHMHM C HadaJlbHON
CKOpPOCTBIO, paBHOM Hymo. HM3ydenue
NBIDKEHUS IIapUKa B BSI3KOW JKHUJIKOCTH.
W3ydyenue nBUKeHUS Tena, OpPOIIEHHOIO

TOPU30OHTAJIBHO

#HPartH# TIMHAMUKA

2.2.1

IIpuHnun  otHocutenbHOCTH  [ammies.
IlepBbiit 3akoH HproToHa. MHepuuaibHble

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [lpuHuun cyneprno3uuuu

CHUJI

2.2
2.2.3

Bropoii 3akoH HproTOHa 111 MarepuaabHOR
TOYKM B HHEPUHAIBHOM CHCTEME OTCYETA
(UCO). Tperuit 3akoH HerooToHa s

MaTCpHAJIbHBIX TOYCK

2.2.4

3akoH  BceMHpHOro TaroreHus. Cuia
Tshkectd. [lepBas KocMmHueckas CKOPOCTb.

Bec Tena

2.2.5

Cuia ynpyrocrtu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJIa TPEHHUsS  IIOKOSl.
Koaddumment tpenus. Cuia COnpoTUBICHUS

IIpyu ABMKCHUHU TCJIA B JKUAKOCTH HWJIU I'a3¢

2.2.7

[TocTynarensHOE U BpalaTreabHOE IBHKCHUE

a0COJTIOTHO TBEPAOTO TeTa

2.2.8

MoOMEHT CHIIbl OTHOCUTEIBHO OCH BpPAICHUSI.
[iieyo cumel. YciioBust paBHOBECHUS TBEPIOTO
tena B UCO

2.2.9

TexHuyeckue yCTpOWCTBA: MOAIIMITHUKY,

JABUXXCHUC NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padotsl. M3yuenne nBrxeHus
Opycka MO HaKJIOHHOM IIJIOCKOCTH O]
JeNCTBUEM HecKOoIbKHX cui. MccnepoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIUX
B JepOPMUPYEMOU TPYKUHE U PE3HHOBOM
oOpasiie, OT BEIUYUHBI WX JehOpMaIIHH.
UccnenoBanue YCIIOBUM paBHOBeCHUSA

TBép,[[OFO TCJIa, UMCIOLICTO OCh BpalllCHUS

##HPar###3AKOHbBI COXPAHEHIA B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKHM, CUCTEMBI

2.3.1 MaTepUaNbHBIX To4YeK. WMITynbC CHIIBI |
M3MEHEHUE UMITyJIbca Teja
232 3akoH coxpaHeHuns wumnyinsca B MCO.
o PeakTuBHOE ABMKEHHE
2.3.3 Pabora cuitbt
2.3
2.3.4 MOIIHOCTE CHIBI
235 Kunerndeckass  SHeprus  MaTepuagbHON
o Touku. Teopema 0 KWHETUYECKON YHEPTUH
[TorenumansHass sHeprud. lloreHuuanbHas
235 SHEprus YIIPYyTo nedOpMUPOBAHHOM

npyxussl. IloreHnuanbHas »Heprus Tena

BOJIM3U IOBEPXHOCTH 3eMIIN
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2.3.7

IloTeHIManbHBIE M HEITOTEHIIMAJIBHBIE CHJIBI.
CBsi3b  pabOThl HEMOTEHLUHMAIBHBIX CHJI C
H3MEHEHUEM MeXaHUYIeCKOMH SHEPTUH
CHCTEMBI Tel. 3aKkoH COXpaHEHUS

MEXaHHUYECKOM OHCPIruun

2.3.8

Yrupyrue u Heynpyrue cTOJIKHOBEHUS

2.3.9

TexHu4ecKkue yCTpOMCTBA: IBUKEHHUE PAKET,

BOJIOMET, KOIep, MPYKUHHBIA MUCTOJET

2.3.10

[Ipaktuyeckue paboTel. W3ydeHue cBs3H
CKOPOCTEH TEJI IIPH HEYNpPyroMm ynaape.
HccnenoBanue cBsA3M pabOThl  CHIIBI  C

H3MEHEHHEM MEXaHUYECKOU OHCPIruu TCiia

3 MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

#H#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

3.11

OCHOBHBIE ~ TIOJIOKEHHUS  MOJEKYJISPHO-
KUHETHYECKON TEOPUHU. bpoyHoBckoe
nekenue. Auddysus. Xapakrep ABHKCHHS

M B3aUMOJICHCTBHS YaCTHI] BEILIECTBA

3.12

Mopenu CcTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE CBOMCTB

BCIICCTBA HA OCHOBEC 3THUX Moz[eneﬁ

3.1.3

Macca wmonekyn. KonuuecTtBo BemiecTsa.

[Tocrosinnas ABorazipo

3.1
3.14

TennmoBoe paBHOBecwe. Temmeparypa u €€

u3Mepenue. [lkana remneparyp Llenbcus

3.15

Mogens  unpeanbHoro rasa. OcCHOBHOe
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKON

TCOpHUHN NACAIIBHOI'O I'a3a

3.16

AbcontoTHas TeMneparypa Kak Mepa cpeiHen
KHHETUYECKON SHEPTUu TETIJIOBOTO
IBIKeHUs yacTtul rasa. lllkama tremmeparyp

KeneBuna

3.1.7

VpaBuenne Knaneiipona — MeHzeneesa.

3akoH /lanpTOoHa
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3.18

I'a30BBIC 3aKOHBHI. I/I30HpOI_ICCCLI B NACaJIbHOM
ra3c€ C IIOCTOAHHBIM KOJIHMYCCTBOM BCHICCTBA.

u30TepMa, U30X0pa, n3odapa

3.1.9

TexHu4eckrue  yCTpOMCTBA:  TEPMOMETD,

OGapometp

3.1.10

[Ipaktuyeckue pabotbl. M3mepeHue maccel
BO3/lyXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpaMu

COCTOAHUS PA3PCIKCHHOI'O Ira3a

OCHOBbBI TEPMOAMHAMUKNA

3.21

TCpMOI[I/IHaMI/I‘-ICCKaSI cucrema. BHYTpeHHHH
OHCPIruia TepMOI[HHaMquCKOfI CHUCTEMBI H

CIIOCOOBI €€ N3MEHEHU

3.2.2

KonuyecTBo TemnoTs! 1 padota. BHyTpeHHSS

OHCPIrusa OAHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

Buapl Temnmonepenaun: TEIONPOBOAHOCTD,
KOHBEKITUs, U31ydeHue. TernmoéMKOoCTh Tena.
VnenpHasg TEIIOEMKOCThL BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICPpCaAauC

3.24
3.2

[TepBrrit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue MEPBOTO 3aKOHa
TEPMOJIMHAMUKHU K M30IPOLECCAM.

I'paduueckast uaTepIpeTalyst padboThl rasa

3.25

TennoBple MamuHbl. IIpuHOMOBL nEWCTBUS
TerI0BbIX MaluH. [IpeobpazoBanus sHepruu
B TemwioBbiX MamwuHax. Kosdduument
nonesHoro aectBus  (mamee —  KILJI)

teroBoi MamnHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpolieccoB B MPHUPOJE.
TeroBble  ABUTATENUd.  DKOJOTMUECKHE

HpO6HeMBI TCIIJIOOHCPICTUKHA

3.2.7

TexHuueckue YCTpOMCTBA: JIBUraTesb
BHYTPEHHETO Cropaus, OBITOBOIA
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3.2.8

[IpakTuueckue paboThI. N3mepenune

YAENBHON TENMITOEMKOCTH

###Par### AI'PET'ATHBIE COCTOSHN S BEILIECBA. ®A30BBIE

INEPEXO/bI

3.3.1

[TapooOpa3zoBanue u KOHICHCAIHS.
Hcnapenue u kureHue. YeibHas TeIyioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYpPhbl KUIICHUA OT JaBJICHHA

3.3.2

AOCOIIOTHasT U OTHOCHUTC/IbHAS BIIAXKHOCTh

BOo31yxa. HaceleHHsil map

3.3.3
3.3

TBépnoe  Temo.  Kpucramnmueckue U
amopduble Tema. AHHM30TPONHS CBOWCTB
KPHUCTaJLJIOB. Kunkue KPHUCTaJLJIB.

COBpeMeHHBIe MaTcpHralibl

3.34

[InaBnenne u Kpuctaum3anus. Y IeiabHas

TCIIJIOTA IIJIABJICHUA. CY6J'II/IM3LII/I5I

3.3.5

VYpaBHeHue TeII0BOro OanaHca

3.3.6

TexHuyeckne yCTpOMCTBa: TUTPOMETP H
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTUU
IIOJIy4EHHUsI COBPEMEHHBIX MaT€pPHAJIOB, B TOM

YUCJIC HAHOMATCpUAJIOB, U HAHOTCXHOJIIOI'MHU

3.3.7

[IpakTnueckue paboThL. N3mepenune

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

###Par####JIEKTPOCTATUKA

411

OnekTpu3anusi Tell. JIEKTPUUECKU  3apsl.

I[Ba BHU A DJICKTPUYICCKHUX 3apsA10B

4.1.2
4.1

[IpoBoaHMKH, JTUDJICKTPUKA 51

MOJIYIIPOBOAHUKH

413

3aKOH COXpaHEHHUS IEKTPHIECKOr0 3apsiia

414

B3aumoneiictsue 3aps10B. 3akoH Kynona

4.1.5

Onextpuueckoe  mone.  Hanpsok€HHOCTB

3IIEKTPUUECKOT O OJIA. [TpuHnun
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CYIICPIIO3UTTHUHU. JInauu HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O IMOJIA

4.1.6

Pabora cwun QJICKTPOCTATHYCCKOI'O  ITIOJIA.

Ilorenimain. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO,I[HI/IKI/I H JUIBJICKTPUKU B ITOCTOSHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IZ-)J'ICKTpI/I‘-IeCKaH

IMPOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Konpnencarop.
ONeKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.

DHeprus 3apsyKEHHOT0 KOH/IeHcaTopa

419

TexHudyeckue yCTpOHCTBA: 3IEKTPOCKOII,
AJIEKTPOMETP, SJEKTPOCTATHUYECKAs 3alluTa,
3a3emiieHue 31EKTpOnpudopoB,

KOH/ICHCATOp, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

[IpakTnueckue paboThL. N3smepenue

SHCKTpOéMKOCTI/I KOHJICHCATOpa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAHHA IIOCTOAHHOI'O

421 AJIEKTPUYECKOTO TOKa. VICTOYHWKH TOKAa.
Cwnna toka. ITocTOSHHBIN TOK

4.2.2 Hanpspkenue. 3axkon Oma st ydacTka memnu

423 DJIEKTPUYECKOE COIMPOTHUBJICHUE. Y IETbHOE
COINPOTHUBJICHUE BEIIECTBA

4.2 194 ITocnegoBarensHOE, napajuieNibHOe,

CMEIIIaHHOE COETMHEHNE TIPOBOIHUKOB
PaGora snextpuueckoro Toka. 3akoH J[>xoyms

425
— Jlenna

4.2.6 MOIIHOCTB AJIEKTPUIECKOr0 TOKA
anekTponBrkymias cwia (manee — DJC) u

427 BHYTPEHHEE  COIPOTHBJICHHUE  HMCTOYHUKA

Toka. 3akoH OMa Juisi TOJHOM (3aMKHYTOM)

anekTpuyeckoi renu. Koporkoe 3aMpikanue
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ONEeKTpOHHas  NPOBOAMMOCTb  TBEPIBIX
128 METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METAJUIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTh

429 OnekTpuueckuil TOKk B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

[TonynpoBogHUKH. CobOcTBeHHAS u
pUMecHast MIPOBOJIIMOCTb
4.2.10 .
MOTyNnpoBOTHUKOB. CBOMCTBa p-n mepexoja.

[TomynpoBOIHUKOBBIE TPHOOPHI

DJIEKTPUYECKHIT TOK B DJIEKTPOJIMTAX.
4211 DNEeKTpONIUTHYECKAS JMCCOLUALIHS.

DnexTposn3

DIIEKTPUYECKUMN TOK B rasax.
4212 CaMmocTosTeNbHBII W HECAMOCTOSATEIbHBIN
paspsn. Pa3nuunbie TUIIBI CAMOCTOSATEIHLHOTO

pazpsaa. Monuus. [1nazma

TexHudeckrue  yCTpOWCTBA:  aMIIepMeTp,
BOJNITMETP, PEOCTaT, WCTOYHUKHA TOKa,
3JIEKTPOHArpeBaTeNIbHbIE npudopsl,
4.2.13 3JIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH
MO, TEPMHUCTOPBI ¥ (OTOPE3UCTOPHI,

MOJTYITPOBOTHUKOBBINA TNO/I, TAJIbBAHUKA

[IpakTrnueckue paboThL. N3yuenne
CMEILIaHHOT'O COEIMHEHHUS PE3UCTOPOB.

4.2.14 N3meperne DJIC WCTOYHHMKA TOKAa M €ro
BHYTpEHHEro compotusieHus. HaGmonenue

AIIEKTPOITH3A

11 KIIACC

Kon Koanposepsiemoro
pa3aena 3JIeMeHTAa

4 OJIEKTPOAMHAMUKA

IIpoBepsiemMble 3J1€eMEHTBI CO/IEPKAHUS

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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#HHPar#tH#MAT HUTHOE I1OJIE. DJIEKTPOMATHUTHA A

NHAYKOWA

43.1

ITocTossHHBICE MarHUTHI. B3aHMOHeﬁCTBHe

IIOCTOAHHBIX MaroHuTOB

4.3.2

MaruauTtHoe monie. BekTop MarHuTHOM
uHayknuu. [lpuHnun — cynepro3uiuu.
JInann marnutHOM MHAYKuuU. KapruHa
JUHAA MarHuTHOM MHAYKIUU  TIOJS

IIOCTOSAHHBIX MarHuTOB

4.3.3

MarautHoe 1ojie NMPOBOJHUKA C TOKOM.
KapTtuna nuauii noss JIMHHOTO MPSIMOTO
IIPOBOJIHUKA W 3aMKHYTOI'O KOJIBLIEBOT'O
MPOBOJIHMKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. B3anmozeiicTBie npoBOoJHUKOB

C TOKOM

4.3.4

Cuiia Amriepa, €€ MOJIyJIb U HAaIPaBIICHUE

4.3
4.3.5

Cuna  Jlopenna, €& wMooynp U
HanpasjieHue. JI[BUKeHHE 3apsyKEeHHOU
YaCTUIIbI B OAHOPOJHOM MarHUTHOM II0JI€.

Pabora cuier Jlopenia

4.3.6

SIBneHue ANEeKTPOMarHUTHOW MHAYKIIMU

4.3.7

IToTok BCKTOpa Mar HUTHOM HHAYKOUN

4.3.8

OJIC WHIYKIIUH. 3akoH

ANEKTpOMarHuTHOU nHAyKuu Dapanes

4.3.9

BuxpeBoe »snekrpuueckoe mnone. IJIC
WHIYKIUA B TMPOBOAHHKE, IBHKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJTHOM

MAargsuTHOM IIOJIC

4.3.10

IIpaBuiio JIenna

4311

NHAYKTUBHOCTB. SIBnenue

camonHaykuuu. IJ1C caMonHyKuu

4.3.12

BHGPI‘I/IH MAarHMuTHOIO IoOJjid KaTyIIKu C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE TI0JIe

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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TexHuueckne YCTpOWCTBA: IOCTOSHHBIE
MAartHuThbl, QJICKTPOMArHUTHhI,
4.3.14 AIIEKTPOBUTATENb, YCKOPUTEIH
SNIEMEHTAPHBIX YaCTUIl, WHIYKIMOHHAS

1CYb

[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TOJSI KATYIIKH C TOKOM.
HCCHCI[OBaHI/IC I[GﬁCTBHSI IIOCTOSSHHOT' O
4.3.15
MarLHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

QJICKTpoMar HUTHOM HHAYKIIUN

5 KOJIEBAHUMA 1 BOJIHbI

##HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenpnas cucrema. CBOOOIHEIE
11 Konebanus. ['apmoHnueckue KoneOaHwusl.
[Tepwion, wacrora, ammumatyna u ¢asa

Koe0aHuit

[IpyxvHHBI MasTHUK. MaTeMaTH4ecKuil

5.12
MasiTHUK

VYpaBHEHHE TapMOHMYECKUX KOJCOaHUM.
5.1.3 Kunematnueckoe ¥ AMHAMUYECKOE

51 OIHMcaHue Kone0aTeIbHOro JABUIKCHU A

[IpeBpamenue SHEPIUU pu
rapMoHHuYeckux  kosebaHusax.  Cas3b
514 aAMIUTUTY/bI Konebanuii HUCXOOHOU
BEJIMYUHBI C AMIUTMTYJIaMH KolleOaHuil eé

CKOpPOCTU U YCKOPEHUS

Koneb6arenbupiii  koHTYyp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJeOaHus B
U/ICATbHOM  KOJIEOATeTbHOM — KOHTYpE.
> AHanorus MeXIy MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMH.

®opmyina Tomcona

Onepatop 340 000 "KomnaHus "TeH3op"
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5.16

3akoH COXPAHCHUSA SHCPTHUU B UICATIbHOM

KOJIebaTeIbHOM KOHTYpE

5.1.7

BoinyxaeHnbie MEXaHUYECKUE
konebaumsi.  Pesomanc. Pesonamncuasg
KpHuBasd. BrinyXcHHBIE

SJICKTPOMAarHuTHBIC KOJI ebaHus.

5.18

Ilepemennbiii  Tok. CHHYycOMAANbHBIN

MEPEMEHHBIN TOK.

5.19

MomHocTh [IEPEMEHHOI0 TOKa.
AMIUIMTYAHOE U IEUCTBYIOIIEE 3HAYCHHE

CHJIBI TOKa U HAIIPSAXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediIeHue 3JIeKTPUIECKON
OHEPruu. OKOJIOTMYECKHE PHUCKH IIPH
IIPOU3BOJCTBE AJIEKTPUYECKON HHEPIHUH.
Kynberypa HCIIOJIb30BAHUSA

BJIEKTPOIHEPIUHU B MOBCEAHEBHOMN KU3HU

5.1.11

TexHuueckue ycTponcTBa: ceiicmorpad,
BJIEKTPUYECKUI 3BOHOK, JINHAWN

AJIEKTporepeaad

5.1.12

[TpakTueckue pabotel. ccrnenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHmit
rpy3a Ha HUTHU OT JUIMHBI HUTU ¥ MacChl
rpy3a. MccinenoBanue nepeMeHHOro TOKa
B A (S0051 u3 IIOCJIEIOBATEIBHO
COCIMHEHHBIX KOHACHCATOpA, KATYIIKUA U

pesucropa

##PartHHH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

521
5.2

MexaHu4yeckue BOJTHBI, YCIIOBUS
pactipoctpanenus. Ilepuon. CxopocTh
pactpocTpaHeHuss ¥ JJIMHA  BOJHBL

HonepeqHLIe U IIPOAOJILHBIC BOJIHBI

5.2.2

#H##Par### Nurepdepenius u nudpaxius

MCXaHHUYCCKHUX BOJH
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5.2.3

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3ByKa

5.24

ONEKTPOMarHUTHHIE BOJIHBL. Y CIIOBHS
U3JIy4EHUS] DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenranus BektopoB E, B u v

B AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpak€eHue, IPEIOMIIEHHUE, MOISPU3aLHs,
mudpakuusi, uatepdepenuus. CkopocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHH PaauoCBA3N U TCICBUIACHUA.
Pannonokanus. 3HCKTpOMaFHI/ITHOC

3arpsiI3HEHUE OKPYKAIOLIEH CPEJIbI

5.2.8

TexHUYeCcKue ycTpoHCTBa: MY3bIKAJIbHBIC
UHCTPYMEHTHI, yIBTPa3BYKOBast
JMarHOCTUKA B TEXHUKE W MEAMIIMHE,
pamap, paguONpPUEMHMK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

H##HPar#OIITUKA

5.3.1

[IpssmonuHeiinoe pacnpocTpaHeHue

CBETa B OJIHOpOJIHOM cpene. JIyu ceta

5.3.2

5.3

OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHHS
cseTta. [loctpoeHne n300paskeHHi B IIIOCKOM

3epKajie

5.3.3

[penomiieHne cBera. 3aKOHBI TPETIOMIICHUSI
CBeTa. AOCOIIOTHBIN IoKa3areib

IIpCIIOMIICHHA

5.34

[Tomuoe BHYTPEHHEE OTpaKEHUE.
[IpenenpHbIN yroa MOJHOTO BHYTPEHHETO

OTpaKCHUA

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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5.3.5

Hucnepcust cBera. CIOXHBIA COCTaB

Oenoro cBera. LBeT

5.3.6

Cobuparomye U pacceuBarolliie JIMH3bI.
Tonxkas nuH3a. DOKyCHOE PACCTOSHUE U
ONTUYECKass CWIa  TOHKOM  JIMH3BL
[TocTpoenue N300pakKeHU I B
coOMparoIUX U pacCcerBarOIIUX JIMH3AX.
@opMyiia TOHKOM JIMH3BL. Y BEIUYCHHUE,

JaBaeMoe€ JIMH30

5.3.7

Hpe,[[eJ'ILI IPpUMCHUMOCTU

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepennus  cBera. KorepeHTHbIE
UCTOYHUKU.  YCIOBHS ~ HaOIIOAECHUS
MaKCUMYMOB " MUHHMYMOB B
UHTEPQEPEHIIMOHHON KapTUHE OT JBYX

CPIH(baSHbIX KOI'CpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakumst  cBera.  Judpaxiumonnas
pemérka. Y cinoBrue HaOM0IeHUS TJIaBHBIX
MaKCUMYMOB npu NaJeHUun
MOHOXPOMAaTHYECKOr O cBeTa Ha

IU(PPAKIHUOHHYIO PEHIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHu4yeckue yCTpOWCTBA: OYKH, IyIa,
doroanmapaT, MPOCKIIMOHHBIN amnmapar,
MHUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
ONTUKA,  OudpakuUOHHAs  peméTKa,

IMOJIApOU

5.3.12

[Ipaktnueckue  pabotbl.  M3mepenue
nokasaress npenomiienus. Mccnenosanne
CBOMCTB  M300pakeHMH B  JIMH3aX.

Habmoienue nucnepenu cBeta

BJIEMEHTbI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

['paHuubl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynatsl Teopuun

OTHOCHUTCIIBHOCTHU HWHBAPHUAHTHOCTDH
Onepatop 3710 000 "Komnanus "TeH3op"
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MOAYJId CKOpPOCTH CBE€Ta B BaKyyMeE,

MIPUHLUIT OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEJIFHOCTh OOHOBPECMCHHOCTH.
BaMeZ[HeHI/Ie BpEMCHHU U COKpallICHUC

JUTUHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO6OI[HOI>1 YaCTHUIbI

6.4

CBsA3b Macchl C PHEPrUel U UMITYJIHCOM
CBOOOJHON 4YacTHIIBl. OHEPrus TMOKOs

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

711

@oronel. Popmyna Ilnanka cBsa3u
SHEPrux (POTOHA C €ro YaCTOTON. DHEprus

Y UMITYJIbC (pOTOHA

7.12

OTkpbITHE u HCCIIEIOBAHNE
dboroapdexra. Ompiter A.I'. Cronerona.

3akonbl porordpdexra

7.1
7.1.3

YpaBHeHue DWHIITEeHHA TSt

dbororpdexra.  «KpacHas  rpaHHIAN»

¢dorospdexra

7.14

JaBneaue cera. OnwiTel [1.H. JIeOGeneBa

7.15

XUMHYECKOE IE€HCTBUE CBETA

7.1.6

TexHu4eckue ycTpoicTBa: ()OTORIEMEHT,
doTonaTyuk, COJIHEYHAS Garapes,

CBETOIMO/

CTPOEHUME ATOMA

7.2.1

Monens atoma Tomcona. OOBITE
Pesepdopaa mo uccneoBaHuI0 CTPOCHUS

aTroma. HHaHCTapHaSI MOZCIb aToOMa

7.2

7.2.2

ITocrynater  bopa.  H3nydenue u
MOrJIoNIeHre (OTOHOB TPHU  TEpPexojie
aToMa C OJHOrO YPOBHS HHEPruu Ha

npyroii.  Buaer  cnektpoB.  CrekTp

YPOBHEN HEPTMM aTOMa BOAOPOAA

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO
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7.2.3

BomaoBrle cBoiicTBa 4vacThl. BOJHEBI e
bporis. KopmyckynsapHo-BOJIHOBOM
nyanusMm. Jludpakuust >JIEKTpOHOB Ha

KpucTajjiax

724

CroHTaHHOE U BBIHYKACHHOC U3JTYYCHHC.

YcerpolicTBO U IpUHIUIT pabOTHI Ja3epa

7.2.5

TexHu4eckue ycTpoucTBa: ClIEKTPaIbHbII
aHanu3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTnueckue paborsl. HaOmonenue

JIMHEMYaTOro CeKkTpa

7.3

ATOMHOE APO

7.3.1

Mertoapl Ha6J'IIOIIeHI/I$[ U peructpanmuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE  PAAUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompenenenuto coctaBa
paavoakTUBHOrO wu3nydeHus. CBoiicTBa
anbda-, oera-, ramMmma-Mu3JIy9eHHUs.
BnusiHue pajMoakTHBHOCTH Ha IKHMBBIC

OpraHU3MBbI

7.3.3

OTKppITHE  NPOTOHA W HEUTpOHA.
Hyknonnas monens siipa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uncio

siapa. M3otormsl

7.3.4

Anbda-pacna. DNeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacmaa. [amma-
U3Iy4eHue.  3aKOH  paJlOaKTUBHOIO

paciaga

7.3.5

DHeprus CBSI3M HYKJIOHOB B  sjpe.

Snepusie cuibl. Jlegekt maccsl siapa

7.3.6

SAnepHble peakunu. JleneHue W CUHTE3

snep

7.3.7

Anepubit  peakrop.  TepmosiaepHBIi

cuHte3. I[IpobimeMbl U  TEpPCHEKTUBHI
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ﬂﬂepHOﬁ 9HCPI'CTUKHU. OKOJOrHYeCKHUE

aCIEKTHI SJCPHON YHEPTETUKHU

7.3.8

OnemeHTapHble  4YacTuupl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOJIEUCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
Kamepa BunbcoHa, SIEpHBIA peakTop,

aroMHas oomOa

7.3.10

[TpakTuueckue pabotel. MccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3gnoro Heba. Co3Besnus, sipkue

3Bé3I[LI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

Conueunas cucrema. [lnmaHersl 3eMHOI
rpynnbl.  [lmaHeTel-ruranTel M HX
CIYTHHMKH, KapJUKOBBIC TUIAHETHI. Maibie

Testa COTHEYHOU CUCTEMEI

8.3

Comunie, ¢orochepa u  armocdepa.

CornHeyHass aKTUBHOCTD

8.4

Wcrounuk sHeprun CosHua 1 3B€31

8.5

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, pajiiyc, TeMIepaTypa,
150:¢ B3aUMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHbIM KJIacC — CBETUMOCTBY.
3BE31bl  TVIABHOM  IOCIEIOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JJIst

3BE3/] IIIaBHOM MOCIEA0BAaTECILHOCTH

8.6

##H#Par###BuyTpeHHee CTpoeHHe 3BE3NL.
CoBpemeHHbIE IIPEICTaBIICHUS 0
MpoucXokIeHnu U 3Bomonu ConHua u

3BE3. DTaIbl )KU3HU 3BE3]1

8.7

Mneunsii Ilyte — Hama ['amakTuka.

CnupanbHas  crpykrypa  [amakTukw,
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pacmpeneneHue 3BE3M, rasa W IBUIM.
Ilomoxxkenue wu ABHUKCHUC COJIHLIa B
lamaktuke. Ilmockass u  cdepuueckas

IIOACUCTCEMBI INamaxTuku

8.8

Tuner ranaktwk. PagworamakTwku U

KBa3apbl. YEpHBIE IBIPHI B sIipax rajJakTHUK

8.9

Bcenennada. Pacmmpenne BceeneHHOM.
3akon XaO6na. Pa30eranue ramakTuk.
Bospact u panunyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens «ropsuei

Bcenennon». PenukroBoe n3inydyeHue

8.10

Macmrabnas cTpykrypa BceneHHOI.
Meraranaktrka. Hepeménnbie mpo6iaembl

aCTPOHOMHUU
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» @usuka. 10 knacc. Mskues I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueii [TapdentreBoit H.A. AkninonepHoe o6mecTBo «M3naTeancTBo
«IIpocBemienne»

» ®usuka. 11 knacc. Mskumes I'.4., Byxosues b.b., Hapyrun B.M.; nox
penaxnueii [lapdentreBoit H.A. AknmonepHoe o6miecTBo «M3maTenscTBo

«HpOCBeIHCHI/IC»

METOINYECKHUE MATEPUAJIBI UISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

DnektponHas 6ubauoreka [[OK
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