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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE NOJIOKEHUI U TpeOOBaHUI K pe3ysbTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTEeNbHON Mporpammbl, mpeacTtaBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€roM (enepanpbHOl pabouell MPOrpaMMbl BOCIIMUTAHHS H
KOHIEMIIMK TpernojaBanus yuyeOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX
OpraHu3aIusaX Pocculickon denepanuu, peann3yIommx OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

Copnepxanue mporpaMmbl 10 (U3UKE HAMpaBiIeHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mnpu
oOyueHun ux (usvke Ha OA30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESITEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHbIM W METANPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOIMMOCTh peaju3alMh MEKIPEAMETHBIX
CBs3el (U3HKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMU IpeAMeTamMu. B Hel
ONPEENSIOTCS OCHOBHBIE LI€JIM M3y4YeHUs (PU3MKU Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMsl, TUIAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, TpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOYAET:

(I TJITaHUPYEMBIE€ PEe3yJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEJIMETHBIE PE3YJIBTATHI 10 r0AaM OOyUEHHS;

[lcopepkaHue yuyeOHoro npeamMera «Pusnka» o rojgam o0ydyeHHUs.

®du3rka Kak Hayka O Hambojee OONIMX 3aKOHAX MPHUPOJbI, BBHICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyxatomeM mupe. LIkonbHbIN Kype PU3UKN — cucTeMOooOpa3yomui
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHWM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢busnyeckoir reorpaduet W acTtpoHoMuen. Mcmonp3oBaHWE W AKTUBHOE
NpUMeHEeHne  (PU3MYECKUX 3HAHUM  ompeneNnseT XapakTep H  pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe DSHEpPreTHKH, TPAHCIOPTAa, OCBOCHHUS
KOCMOCa, IOJYYEHUs HOBBIX MATEpUajoB C 3aJaHHBIMU CBOWCTBAMHU MU APYIHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaX B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydyaromuxcs, B (GOpMHUpPOBAHHE YMEHUN HPUMEHSTH
HAy4HbIA METO/I MO3HAHUS MPU BBIITOJIHEHUH UMH YUE€OHBIX UCCIIEIOBAHUN.

B ocHoBy Kkypca ¢(usukm mns ypoBHS cpeaHero oOmiero o06pa3oBaHUs
MOJIOKEH Pl HIAEH, KOTOpbIE MOXHO paccMaTpuBaTh KaK MPUHLMIBL €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUHM € HEM KypcC SBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DHU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBMM € HEW MmaTepualnl Kypca (pu3uku
o0beUHEH BOKpPYr (Quinueckux Teopuil. Bemymmm B Kypce sBIsSIeTCS
(dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIICCTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpeArniosaraeT HCIOIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHUE CBS3M pPa3BUTHUSA
¢u3uku ¢ pa3BuTHeM OOIIECTBAa, a TakkKe C  MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMHU U SKOJIOTUYECKUMH MPOOIEMAMH.

Hoesa  npuxnaonou  uanpaenennocmu. Kypc ¢Guzuku mpeamnoiaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX M TEXHOJOTHYECKUX IMPUIIOKEHUN
W3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MOCPEACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUW M TEXHOJIOTHM, a TakkXe OO0CYX IACHUS
po0JIeM palOHaIBLHOTO TPUPOAOIIOIB30BAHUS U SKOJIOTUYECKOM 0€30MMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu (popmMupoBaHUE MPEACTABICHUHN O
CTPYKTYpe MOCTpOeHUS (PU3UUECKON TEOpUH, POk (PyH/IaMEHTAIbHBIX 3aKOHOB U
NPUHLKUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O MOPUPOJE, TpaHUIaAX
MPUMEHUMOCTH TEOpPUHM, [JIsi OINHUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUI U
MPOIIECCOB).

CHUCTeMHO-AeSTENbHOCTHBIN MOAXO0/ B Kypce (PU3UKH pean3yeTcs Mpexie
BCEr0 3a CYET OpraHu3alii SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YyYaroIIMXCH.
Jlns  Ga3oBoro ypoBHS Kypca (U3HMKM — OTO UCIOJb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOPAaTOPHBIX pPadoT,
KOTOpBIE B IporpaMme 1o (u3uKe OOBETUHEHBI B OOIIUN CIIMCOK YYCHHUYECKUX
NpakTUYeCKux padoT. BriaeneHue B ykazaHHOM IepedHe JIabopaTOpHBIX padoT,
MPOBOAUMBIX  [IJII  KOHTPOJISI M OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
00pa3oBaTeNpHOrO TMpoIecca HUCXOAS M3 OCOOCHHOCTEH TIIAaHUPOBAaHUS U
ocHameHuss KaOumHera ¢u3ukn. I[lpm 3TOoM obecrneumBaeTcss OBIAJACHHUE
OOyYarONIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCICIOBAHMUS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPE/I0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHME YACNSIETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 1 pacyE€THBIX 3aAa4 MPUOPUTETOM SIBIAIOTCA 3aJa4d C SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJISIONINE TPUMEHSATh U3YYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaK W HMHTErpUpys 3HAHUS W3
pasHbIX pas3zaenoB. [Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a/JaHUS Ha
0oOBSICHEHHE TPOTECKaHUsI (U3MYECKUX SBJICHHA W TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BBIOOpa (DU3UYECKON MOJENH JUIsl CUTyallud TMPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBaHusmMu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOecleueHu0 y4deOHOro rporecca 0a30BbId ypOBEHb Kypca
(U3UKN HA YPOBHE CpeIHEro o01ero o0pa3oBaHus AOKEH U3YyUaThCsl B YCIOBUSIX
MpeJMETHOr0 KaOuHeTa (U3MKU WIM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOuHere (QU3MKU JTOIKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYyAOBaHHME MJI BBINIOJHEHUS YKa3aHHBIX B
nporpamMme Mo (GU3NKe YICHHYECKUX MPAKTUICCKUX PabOT M JEMOHCTPAIIMOHHOES
o0opymoBaHUE.
JIeMOHCTpallMOHHOE  000pyJ0oBaHHE (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH M  00ECleuuBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B TIpPOrpaMMe 10 (PU3MKE KIFOYEBBIX JEMOHCTpAIUi s
WCCIICIOBAHMSI ~ M3yYaeMbIX SBJICHMA W  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUI.
JlabopaTopHoe o00OpymOBaHHME JUISI YYEHHMUECKHX MPAKTUYECKUX padoT
dbopMHpyeTCs B BHUJE TEMAaTHYECKHX KOMIUICKTOB M OOCCIIEYMBACTCSA B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMIUICKTHI
7a00paTOpHOTO O00OPYIOBAHUS JOJDKHBI OBITh IMOCTPOCHBI HAa KOMILJIEKCHOM
WCITOJIb30BAaHUW AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJI€ IUPPOBBIX JabopaTopuil.
OCHOBHBIMM LETSIMU U3ydeHUs (PU3UKU B 00111€M 00pa30BaHUU SIBISIOTCS:
OdopMHpOBaHWE WHTEpECAa U CTPEMJICHUS OOYYaloImMUXCSd K HAydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIICKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

[Ipa3BUTHE MPEJCTaBICHU O HAYYHOM METOJIe TO3HAHUA U (POPMUPOBAHUE
HCCJIEIOBATENIbCKOTO OTHOIICHUS K OKPY’KAIOIUM SIBIICHUSIM;

11 hopMHpPOBAHKE HAYYHOTO MUPOBO33PEHHS KaK Pe3yJibTaTa N3y4eHHUS] OCHOB
CTpOEHUS MaTepuu U QPyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

TdopMHpOBaHHE yMEHUM OOBSACHATH SIBICHUS C  HCIOJIb30BAHUEM
(GU3HUeCKUX 3HAHUIA M HAYYHBIX JT0KA3aTEIbCTB;

"1opMHpOBAaHUE TPEJCTABICHUN O POJIM (U3UKKU [ PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHre ATUX Liened o0ecreynBaeTcs pelIeHHeM CIEAYIOMMX 3a/1ad B
npolecce u3y4eHus Kypca (pU3MKu Ha ypOBHE CPEAHETo 00IIero o0pa3oBaHus:



(TIpUOOpETEeHHE CUCTEMBI 3HAaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOPHUSAX, BKJIIOYAs MEXaHUKY, MOJEKYJIApHYIO (UBHUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3HKHY;

opMUpPOBAHHE YMEHUW MPUMEHSATH TEOPETUUECKHWE 3HAHUS IS
OoOBsCHEHHMsSI (PU3NYECKWX SBICHUW B TPUPOJAE U JUIA TPUHATHSA
IIPAKTUYECKUX PELICHUHN B IIOBCEITHEBHOMN KU3HU;

[TOCBOGHHME CIIOCOOOB pelICHUs pa3IuYHbIX 3aJad C SBHO 3aJIaHHOM
¢u3nueckoil MOJENbI0, 3ajay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3gaHue PU3NYECKOr MOJEIH, aIeKBaTHOW YCIOBUSAM 3a/1a4u;

ToHMMaHue (U3MYECKUX OCHOB W TPUHIIUIIOB JEUCTBHUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLLYIO
cpeny;

TJOBJQJCHUE METOJAMHU CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEJICHUS
(Gu3MUeCKNX HKCIIEPUMEHTOB, aHaIM3a M HMHTEPIpeTalul UHPOPMAINH,
OTpeeIeHHs JOCTOBEPHOCTH MOTYUYEHHOI'O PE3yJIbTaTa;

TCO3IaHUE YCIIOBUM U1l PA3BUTHUS YMEHHUM IPOEKTHO-UCCIIEN0BATEIbCKON,
TBOPYECKOM JIESATECIIBHOCTH.

Ha wusydenme ¢usuku (0a30BBIM ypOBEHb) Ha YPOBHE CPEIHEr0o OOIIEero
obOpazoBanus otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HefIeN0), B
11 knacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemeiii B mporpamMme 1o (U3UKE TMEpPEUYCHb JIA0OPATOPHBIX M
MPAKTUYECKUX Pa0OT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb JIEJAeT BBHIOOD
NpoBeJIeHUs J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBUIYAIbHBIX
O0COOCHHOCTEHN 00yUarOIIMXCS.



COAEP KAHUEOBYYEHUA
10 KJIACC
Pasznesn 1. @®u3dnka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®u3nka — Hayka o npupone. HaydHble MeTOABl MO3HAHUS OKPY>KAIOILIETO
mupa. Pomp JKkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUA IPUPOIBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SIBICHUW U mpoueccoB. HayuHble rumoressl.

®dusuveckre 3aKOHbl U Teopud. ['paHuIlbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUS.

Ponb u Mecto pusuku B (popMHpOBAaHMM COBPEMEHHOW HAyUYHOW KapTHHBI
MUpa, B IPAKTUYECKON AECATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPHUTENbHbIE TNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemetienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MATEPUATBbHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMBbl KOOpJHHAT.
CroxeHne nepeMenieHni U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENWHOE BIKeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHHUsS, MNYTH W NEPEMEUICHUA
MAaTEPUAJIbHON TOYKH OT BPEMEHU.

CBoOonHoe najieHue. Y ckopeHrue cBOOOHOTO aJeHUsI.

KpuBonuneiiHoe  aBwkeHue. JI[BKEHHME  MATEpUAIBHOW  TOYKM IO
OKPYXHOCTH C IIOCTOSTHHOU 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JIMHENHAs
ckopocTb. [lepron u yactota obparienus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuuecknue yCTpOWCTBA W TMPAKTUUECKOE TNPUMEHEHUE: CIUIOMETP,
JIBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NIEPEAAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoGpazoBaHue IBUKEHUH C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOoIeHHOro Mo/l YoM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOAHOTO MaICHHUS.

Hanpanenne ckopocTtul mpu ABUKEHUH IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABMXKEHUS C LEJIbI0 OMPEACICHUS] MTHOBEHHOM
CKOpPOCTH.

HccnegoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWICHHBIMU TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHHUS IIAPUKA B BA3KOM )KUAKOCTH.

N3yuenue aBuxeHus tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun  otHocurenbHOocTH  l'aymmmies.  IlepBeiii 3akoH  Hbrotona.
WNHepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH Hbl0TOHA 1151 MaTepUaIbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumiia Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJb>keHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIBKEHHS U cuia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUA TIPU JBM>KEHUM TeJa B )KUIAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO TETA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnel. YcnoBus
paBHOBECUSA TBEPIOTO TENA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOJIIIUITHHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepLuuu.

CpaBHeHHE Macc B3aUMOCHCTBYIOIIUXTET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnune cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiehOpMaIlvu.

HesecomocTs. Bec Terna npu yCKOpeHHOM NOABEME U MAJCHUU.

CpaBHeHUE CHIT TPEHUS TTOKOS, KAYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBECHs TBEPAOIo Teia. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

N3yuenue nBuxeHus Opycka o HAKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00paslie, OT ux Aedopmaluu.

HccnenoBanue ycinoBUM pPaBHOBECUS TBEPAOTO TeElld, HMEKOUIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MartepualibHOM TOYKHM (Te€a), CUCTEMBbl MaTepHaJbHBIX TOYEK.
NmMnynbe cuiibl M1 U3MEHEHUE UMITyJbCa Tela. 3aKOH COXPAHEHUSI HMITYJbCa.
PeaktuBHOE nBHXKEHUE.

PaboTa cuibl. MOITHOCTH CHITBI.

Kunernueckass »Hepruss MarepuanbHol Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON DHEPTUMU.

[TorenuumanbHas SHEPrusl. ITorenuumanbHas SHEprus yIpyro
nebopmupoBaHHON  TipyxkuHbl.  [loTeHnumanbHas dHEprus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[TorenuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHMEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoOMCTBA M NMPAKTHYECKOE IPUMEHEHHUE: BOAOMET, KOIED,
MPYKUHHBIN NIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE IBMKEHHUE.

[Tepexon moTeHIIMATBLHOM SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydenne abCOMOTHO HEYIIPYTOro yJapa C MOMOIIbIO IBYX OJMHAKOBBIX
HUTSIHBIX MasSiTHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIIBI C M3MEHCHHEM MEXaHWUECKOW SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paszaea 3. MoaekyasipHas (pM3UKa ¥ TEPMOAUHAMMKA

Tema 1. Ocnoevt MONEKYIAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. ubdysus. Xapakrep ABUKEHUS WU
B3aUMOJEHCTBUSl 4YacTHUIl BelliecTBa. Monelnn CTpOEHUs Tra3oB, JKHIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHUE CBOMCTB BellleCTBa HA OCHOBE ATUX MoJjeneil. Macca u
pa3Mmepsl Mosiekyil. KomnuecTBo BemecTBa. [loctositHHass ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remmeparyp
Llenbcus.



Mogens wuaeanbHoro rasza. (OCHOBHOE€  YpaBHEHHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJealbHOro rasa. AOCOJIOTHAas TeMIeparypa Kak Mmepa
CpeoHEeW KWHETMYECKOM SHEPIUM TEIUIOBOrO JIBMKEHMS uacTtull rasa. [llkana
temrepatyp KensBuHa. ['a3oBbie 3ak0oHBI. YpaBHeHUue MenaeneeBa—Kiianepona.
3akoH [lanbroHa. M3ompouecchl B UACaTbHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelmiecTBa. ['paduueckoe MpeaCcTaBICHUE H3O0MPOILIECCOB: HM30TEpMa, H30X0pa,
n3zo0apa.

TexHuueckue yCTpOWCTBA UM NPAKTUYECKOE TMPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUI.

OnbiTel 110 TP dY3UH KUTKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita LlTepha.
OnBITHI, JIOKa3BIBAIOIINE CyLIECTBOBAHUE MEKMOJIEKYJISIPHOTO

B3aUMO/JECHUCTBHUSL.

Mogens, HIUTIOCTpUpPYIOIas IPUPO1y AABICHHUS ra3a Ha CTEHKHU COCYa.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUN
00BEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TApAMETPAMU COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepMoanHamuueckas cucrema. BHyTpeHHsIsI dHEprus TEPMOJAMHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3MeHeHus. KonndecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOTO  HJealbHOrOo  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHUE. Y IelibHasi TEIUIOEMKOCTh BEIlECTBA.
KosnuecTBo TEmIOTHI ITpU TEIIONEPEAAYE.

[lonsitue 06 aamabarHoM mnponecce. [lepBblil 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnre mepBOTO 3aKOHA TEPMOJMHAMHKM K H3omporieccaMm. [ 'paduueckas
MHTEepHpeTanus paboThl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMocTh mTpoliecCOB B MPHUPOJIE.

TennoBbie MalvHbl. [IpUHIUNBI AEUCTBUSA TEIUIOBBIX MAILIUH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaiinHaX. KoadduimeHt mnonae3Horo
neiictBusa TermtoBor mamwuHbl. [{ukn KapHo m ero koadduimeHT mosne3Horo
NENUCTBUS. DKOJIOTUUECKUE MPOOIEMBbI TEMIIOIHEPTETUKH.
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TexHuyeckre yCTPONCTBA W MPAKTUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOIUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUH pPabOThI: BHUIET
MpoOKW W3 OYTBUIKH TOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe myTEM TpeHHs (BUACOEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN 3HEpruu (TeMIepaTyphl) Teja pu Terionepeaaye.

OneiIT 1Mo anauabaTHOMY pACIHIMPEHHUIO BO31ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii oxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwyecmea. Pazoevie nepexoonl

[Tapoo6pa3oBanue u koHaeHncanus. Mcnapenne u kurnenue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbl KUTICHUSI OT JIABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopHbie Teiaa. AHU3OTPOIHUS CBONCTB
kpuctayuioB. JKugkue kpuctaibl. CoBpeMmMeHHble MaTepuanbl. [lmaBiaeHue wu
KpUcTaJTM3anus. Y ielibHasi TerioTa miaBienus. Cyomumarnus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYUYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIe HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIIIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenvie HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpuCTalIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomawl

N3MepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. dnekmpocmamuka

OnekTpu3auusi Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa SIEKTPUUECKUX
3apsiioB. [IpOBOJHMKHU, IUAJIEKTPUKHA W TOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbIi 3JIEKTPUYECKUAN 3apsi.
DnekTpuueckoe nose. Hanpsyk€HHOCTD 3iieKTprudeckoro nois. [Ipuamun
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CYINEPIO3ULUMN BJEKTPUUYECKUX MOoJie. JIMHUM HanpsiKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabora cun  anektpoctatmdyeckoro  moja.  [lorenmman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM W JUAAEKTPUKU B DIIEKTPOCTATUYECKOM  IIOJIE.
JuanekTpuyeckas IpOHULIAEMOCTb.

DnekTpoéMKOCThb. KoHaeHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: HIIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHHE JJICKTPONpPHOOPOB,
KOHJIEHCATOpP, KOITUPOBAJIBHBIN annapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLIUI JEUCTBUS DJIEKTPOMETPA.

B3auMopelicTBHE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOMIIOJIE.

DIIEKTPOCTATUYECKAS 3AIINTA.

JIMPIEKTPUKH B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSTHUSA MEXY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEeHHOTO KOHJIEHCATopa.

Vuenuueckuii oxcnepumenm, 1abopamopHule pabomol

N3Mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nexkmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuiia Toka. IIocTOSSHHBIN TOK.

Hanpsikenue. 3akon Oma 111 ydyacTka 1EeTH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIBHOE CONPOTHBJICHUE BEIIECTBA.
ITocnenoBarenbHOE, MAPAILIEIBHOE, CMELIAHHOE COEUHEHUE IIPOBOIHUKOB.

Pabora onmekTpuyeckoro Toka. 3akoH JDkoyms—JIenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTPOBHXKYILAS CUJIA U BHYTPEHHEE COMPOTUBIICHUE HCTOUHHUKA TOKA.
3axon OMa a1 ToJIHOM (3aMKHYTOM) AekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs  MPOBOJAMMOCTh  TBEPIBIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOANMOCTD.

DneKTpuYecKuil TOK B Bakyyme. CBOWCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAas IIPOBOAUMOCTD
noJynpoBOJHUKOB. CBolicTBa p—n-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS TUCCOLMAIIUS. DIEKTPOIU3.
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OnexkTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [1nasma.

TexHuueckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIlepMeETp,
BOJIbTMETP, PEOCTaT, HCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelibHbIe MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AHO],
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN IUO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSKEHHUS.

3aBUCUMOCThH CONPOTUBIICHUS [IWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAU TIOTIEPEYHOr0 CEYEHHS U MaTepHaIa.

CwmenanHoe COeTMHEHUE TPOBOAHUKOB.

[Ipsmoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOT'0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBHCHMOCTD COTIPOTUBIICHHUSI METAIIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB ANEKTPOIUTOB.

NckpoBoii pa3psaa ¥ MPOBOAUMOCTB BO3yXa.

OOHOCTOPOHHSSI NPOBOAMMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, rabopamopnule pabomol

N3yyeHune cMenaHHOro COeIMHEHMS PE3UCTOPOB.

N3mepeHne 3JeKTpOABUKYILEH CHIIbI UICTOYHUKA TOKAa M €ro BHYTPEHHEIO
COIPOTHUBJICHHUS.

HaGmronenue snexkrpousa.

MexknpeaMeTHbie CBS3HU

N3yuyenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBISIETCS €
y4€TOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBsSI3ed C KypcamMH MaTEeMaTUKH,
Ouonoruu, XuMUM, reorpaduu U TEXHOJIOTHUU.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BeIUUYHHA, 3aKOH,
Teopusi, HaOJIIOIeHUE, SKCIIEPUMEHT, MOACIMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKLMS,
napaboma, runepOosna, ux rpa¢uKu ¥ CBOHWCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBHKEHHE B KMBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEILIONEpEayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KMBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEN U
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ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHUYECKAs TUCCOIMAIIMS,
rajbBaHHKA.

l'eoepagpus: BIaxxHOCTh BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE ABMXKCHHUU C HCIOJIIB30BAHHEM MEXaHU3MOB,
Y4ET TpEeHUSI B TEXHUKE, MNOAIIMIHUKH, WCIOJIb30BAHHE 3aKOHA COXPaHEHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), JIBUrareilb BHYTPEHHETO
cropanusi, mapopasi TypOrHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYCHHUS] COBPEMEHHBIX MaTepHaJioB, B TOM YHUCJIE HaHOMATEpPUAIOB, W
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATHUYECKasl 3alluTa, 3a3€MIICHUE >JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBI HPUHTED, AJIIEKTPOHArpeBaTEIbHbIE puoOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KIIACC
Paznen 4. JaekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHUTHL.  B3auMoJelcTBUE  TMOCTOSSHHBIX ~ MarHUTOB.
MarautHoe 1one. Bexkrop MarHuTHOM uMHAyKUuMH. [IpuHomn cynepro3uuuu
MAarHATHBIX NoJied. JIMHMM MarHuTHOM WHAYKUIWMH. KapThHa NWHHAM MarHUTHOU
WHYKIH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTwHa JIMHUW WHIYKIUU
MAarHuTHOTO MOJIA JUIMHHOTO MIPSIMOIO MNPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKKA ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBre mpoOBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOAyJIb U HalpaBJIEHUE.

Cuia Jlopenua, €€ MOlyJib U HarpaBlIeHHUE. J[BUKEHUE 3apSKEHHON YaCTULIBI
B OJJHOPOJHOM MarHUTHOM TioJie. PaGoTta cuibl JlopeHia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMHU. IlOTOK BEKTOpa MarHUTHON
WHAYKUAHW. OJEKTPOABIKYIAs CWia HWHAYKUUH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snexkTpuueckoe Iose. OIJEKTPOABUKYIAS CHUJIa WHAYKUUH B
IPOBOJHUKE, JBHXKYILEMCS IOCTYNATENBHO B OJHOPOIHOM MarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh.  SIBJIEeHME CAMOWHIYKIMHU. OJIEKTPOABWXKYILNAS  CHJA
CaMOMHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpPOMCTBA W MPAKTUYECKOE MNPUMEHEHUE: TIOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJBUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TI€Yb.
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Jlemoncmpayuu

OmneIiT DOpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MArHUTHBIM MOJIEM.

JIuHMY UHIYKIIMX MarHATHOTO TOJIA.

B3aumoaencreue AByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJINTA.

SIBneHne 31eKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOABMIKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO TIOTOKA.

SIBneHHE CAaMOMHTYKIIUH.

Vuenuueckuii oxcnepumenm, 1abopamopnsle pabomeol

N3ydeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs MOCTOSHHOIO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHNS 2IEKTPOMAarHUTHON MHITyKIIVH.

Paszpnen 5. Kosie6anusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbLE KONEOAHUS

KonebarenrHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHME  KoJicOaHUSA.
['apmonnyeckue konedanus. [lepuon, vacrora, ammiutyaa u ¢asza KojgeOaHUM.
IIpyXkuHHBI MasTHUK. MareMaTH4eCKMi MasTHUK. YPABHEHHE I'apMOHMYECKHUX
kosebanwuii. [IpeBpaiienre sHEPTUN TTPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTUS MEXAY MEXaHUYECKUMH W
ANEKTPOMArHUTHBIMU KoJsieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHHUA
SHEPrUM B UJCATBHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBiaeHue o 3aTyxaromux KojeOaHUsIX. BbIHYy X /I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BoiHyXI€HHbBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusI.

ITepemennbiii  TOK. CHHYCOMIQIbHBIA NEPEMEHHBIH TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JEHUCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaIpSKECHUS.

Tpancdopmarop. ITpousBoacTBo, nepenaya U MOTPedICHUE IIEKTPUUECKOU
SHEPruu. DKOJOTMYECKHE PUCKH IMPU MPOU3BOJCTBE 3eKTpodHepruu. KynpTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B IIOBCEHEBHON KU3HH.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP IEPEMEHHOTO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu
HccnenoBanne mapamMeTpoB KoOJIEOATENHHOW CHUCTEMBI (TIPYXKUHHBIN WIN

MaTeMaTUYECKUIl MASITHUK).
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Habmronenue 3aryxaromux KojieOaHUi.

HccnenoBanue CBONCTB BEIHY KICHHBIX KOJIEOAHUH.

Ha6nronenue pezonanca.

CB0OO/IHBIE AJIEKTPOMATrHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) IS
AJIIEKTPOMATHUTHBIX KOJIEOAHUM.

Pe3onaHc mnpu MOCIENOBATEIBHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
MHJYKTUBHOCTH U KOHJEHCATOpa.

Mopnenps TMHUY JIEKTPOIIEpEAAYH.

Vuenuueckuii osxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOJA MaJbIX KOJIEOaHUN Ipy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanue TMEpEeMEHHOTO0 TOKa B ULENM U3  IOCJIEA0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmMpoOMaZHUMHbLE 60JIHbL

Mexanuyeckue BOJIHBIL, YCIIOBHSL pacnpoctpadeHus. llepuon. Cxopocth
pacnpocTpaHeHuss W JuMHA BOJdHBL [lomepedyHble W MPOAOIBHBIE BOJIHBIL.
WNurepdepenius u qudpakims MEXaHHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TyUYEHUS 3JE€KTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexktpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPAa)KE€HUE, MPEIOMIICHUE, MOIsSpU3auus, Tudpakius,
uHTepdepenius. CKOpoCcTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHuTHHIX BOJIH. [IpriMeHEeHHe 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paAUOCBA3U U TENEBUICHUS. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CPEJIbI.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIAULMHE, panap,
paanoNpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 PACIIPOCTPAHEHUETIONEPEUHBIX M TPOAOTBHBIX BOJIH.

KoneOmromeecs Teno Kak HICTOYHUK 3BYKa.

Habntoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue uaTepdepeHInu u 1uppaKiinu MeXaHn4eCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOU U
4acCTOTOMN KOJIeOaHMIA.
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UccnenoBanre  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
MpesioMJIeHUE, oJigpu3anus, Audpakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsmonnHElrHOE pacnpoCTpaHEHUE CBETa B
oaHOpoiHOM cpeae. Jlyu cBeta. ToueUHbI UCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKoHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUil B
IIJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETA. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOIO
BHYTPEHHETO OTPaKCHUSI.

Hucnepcus cBera. CrnoxxHbIi cocTaB Oenoro ceera. LBer.

CobOuparomiie ¥ pacceuBarouue JuH3bl. ToHkas nuH3a. DOKyCcHOE
paccTosiHMEe W OINTHYeCKas cuia TOHKOW JMH3bL. [locTpoeHue n300pakeHUil B
coOMpAaIIKX U pacceuBarolux JuH3ax. DopMmyna TOHKOW JIMH3BL. YBETUYEHUE,
JITaBaeMoe JIMH3O0M.

[Ipenensl n(pUMEHUMOCTH FEOMETPUYECKOMN ONTHKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOM0OACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(hEpPECHIIMOHHOM
KapTHHE OT JIBYX CUH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [QudpakuronHas pemérka. YcioBue HaOII0ACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IMAJ€HHUM MOHOXPOMAaTHYECKOIrO CBE€Ta Ha
IU(GPaKUUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TUPpaKIIMOHHAS pelETKa, MOISIPOUI.

Jlemoncmpayuu

[IpssmonuHeiHOE pacnpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETa.
OnTuyeckre mpuOopHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. MoJiesb CBETOBOIA.

HccnenoBanue cBOMCTB U300pakeHU B JIMH3AX.

Mojenn MUKPOCKOITA, TEJIECKOIIA.

Hab6monenne natepdepeHIium cBera.

Habmronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4enwue cekTpa ¢ MOMOIIbIO TU(PAKIIMOHHON PEIIETKY.

HaGnronenue nosspusaiium cBera.

Vuenuueckuii osxcnepumenm, 1a6opamopHule pabomol
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N3mepenue nokasaress npesioMIIEHUs CTEKIIA.
UccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.
HaGnronenue aucnepcun cBeTa.

Pazgen 6. OcHOBBI clieIUAJILHON TEOPHH OTHOCHUTEIbLHOCTH

['panunpl  OPUMEHUMOCTHM  KjJaccuyecko — MexaHuku.  [loctynater
CIICLIMAJIbHOW TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHU M COKpAILCHHUE
JUTUHBL.

DHEPrusi U UMIYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrUs
TTOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonbl. opmya [Inanka cBs3u 3Heprun PoTOHA C €ro YacTOTON. DHEprus
U UMITYJIbC (HOTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpapHenue DiiHmTerHa mis pororddekra. «KpacHas rpanuiiay
dboroaddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHnuueckne yCTpOWCTBA M TPAKTUYECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dhoTomaTumK, coaHeuHas Oarapesi, CBETOIHUOI.

Jlemoncmpayuu

®doT03(PheKT Ha yCTaHOBKE C IMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETo (hoTodddekra.

Ceeroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Peszepdopna mo paccesHWro o -4acTHIIL.
[lmanerapnas mogxenb aroma. Iloctrymarsl bopa. M3nydeHue u mornouieHue
(GOTOHOB TpHU TEpexoAe aToMa C OJHOTO YPOBHSI AHEPrud Ha Jpyroi. Bumisl
cnekTpoB. CeKTp ypOBHEW 3HEPTrUU aTOMa BOAOPOAA.

BosnoBeie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
Iy aJIu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3Ty4YCHUE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN

aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
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Jlemoncmpayuu
Mogpens onbita Pezepdopna.
Ornpenenenue IIMHBI BOJHBI 1a3epa.
HaGmroenue nuHevaThIx CIIeKTPOB U3y YEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomeol
Hao0mronenne nuueiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KAa3bIBAIOLIME CII0KHOCTh CTpoeHusa sapa. OTKpbiTHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Ty4EHUS.
BrnusiHne paairoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HehTpoHa. HykionHas mozens siapa IeiizenOepra—
NBanenko. 3apan sapa. MaccoBoe uucio siapa. M30Tonsl.
Anbda-pacnag. OJNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacnaa. [amma-
M3JIy4yeHHe. 3aKOH PaJMOAKTUBHOIO pacnajia.
DHeprus CBs3M HYKJIOHOB B siape. SAnepHbie cuibl. JlepexT macchl sapa.
Snepuble peakuuu. [lenenue u cuHTE3 SAIEP.
Anepnsiii peaktop. TepmosmepHbiii cuHTe3. [IpobiieMbl M MEPCIIEKTUBBI
AIEPHON SHEPreTUKHU. DKOJIOTMYECKHUE aCIIEKThI SIIEPHON SHEPrETUKH.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeToapl HAOIIOICHUS i PETUCTPAIINH SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIC B3aUMOACHCTBYS. EAMHCTBO (hr3MUecKoil KapTUHBI MUPA.
TexHuyeckne ycTpoNCTBAa U MPAKTUYECKOE MPUMEHEHUE: TI03UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CuéTyuK MOHU3UPYIOIINX YACTHUL.
Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomeol

HccnenoBanue TpekoB yacTuUll (110 rOTOBBIM (OoTOrpadpusim).
Pa3pnes 8. DiieMeHTBI aCTPOHOMMHM U ACTPOPU3UKHU

Otansl pa3BUTHS aCTPOHOMHMH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHNE
aACTPOHOMUH.

Buna 3BéaHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IJIAHETHI, UX BUJIUMOE
JIBIOKCHUE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounumk sHeprun ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma «CHEKTpaJibHbIM Kiacc —
CBETUMOCTB». 3BE3MbI TJIABHOM IIOCJIEIOBATSIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY JIJIs1 3BE3/1 IIIaBHOM MOCIIE0BATEILHOCTU. BHYyTpEeHHEE CTpOeHUE
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3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Bosronun ConHua u
3BE3/. DTallbl )KU3HU 3BE3I.

Muneunsiii [IyTte — Hama I'amaktuka. [lomoxenune m nemxkeHue ConHIA B
I'anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B AApax
raJaKTUK.

Bcenennas. Pacimupenue Beenennoid. 3akon Xa006ua. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PennkroBoe usnydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpodieMbl aCTpOHOMUM.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI Il ONpeIeTICHUS TTOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be3us1 CEBEPHOro MOJyIIapHs U IPKUE 3BE3/BI.

Habntonenus B reneckon Jlynsl, minaner, Mueunoro [TyTu.

O6o0mawiee MOBTOpeHHE

Pony ¢Qusuku u acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATHYECKOM cepax NesaTeTbHOCTH YeI0BEeKa, pOJib U MECTO (pU3UKH
M aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUpPA, POJb (PU3NYECKON TEOPHUH
B (GOpPMHpPOBAHUU TPEACTABICHUA O (QUINYECKON KapTUHE MHpaA, MECTO
(hU3MYECKOM KapTUHBI MUpPA B OOIIEM PsJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJE.

MesxknpeaMeTHbie CBS3HU

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M € KypCcaMu MaTE€MaTHKH,
OMOJOTHH, XUMUU, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIGHWE, HAy4YHBI (akT, TUMOTEe3a, (u3nuecKkas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHHE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETPHYECKUE
(yHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIHUH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIUH, MPU3HAKU TMOAOOUS TPEyTrOJIHLHUKOB,
oTpeJesieHe TUIONIaAN MIIOCKUX PUryp u oobéma Tel.

buonocusa: »nekTpuyeckue SBICHHS B JKUBOW MpPUPOJE, KoJieOaTelbHbIC
JNBVO)KEHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOAE, NECHUCTBUE
paaualuy Ha KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl O00pa30BaHUsl KPUCTALIMYECKOW pEIIETKH, CHEKTPaJbHbIN
aHau3.
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l'eoepaghus:  marHuTHBIE TIONIOCA 3€MJIM, 3ajie)Kd MAarHUTHBIX DY,
(boToChEMKA 36€MHOM TTOBEPXHOCTH, IIPE/ICKa3aHUE 3EMIIETPSACEHUM.

Texnonoecus: NWHUAM DJIEKTPONEpEnad, TEHEPATOp MEPEMEHHOTO TOKA,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAS II€4b, pajaap, PaguONpPUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBY-meup, MPOSKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas Oartapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIHIETI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpenamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTH JOCTUXKEHHE CIICIYIOIIMNX
JUYHOCTHBIX, METANPEAMETHBIX B ITPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS YUeOHOro npeameTa « DU3nuKay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PaCIIUpPEHUE >KU3HEHHOTO
ONBbITA U OMbITA JESATEIBHOCTH B IPOLECCE peAIN3allMi OCHOBHBIX HAIPABJICHUUN
BOCIIMTATEJIBHOMN AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’kaaHCcKOro BOCHUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUNA 00YUAIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOro 00I11eCTBa;

MPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIBHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
X QYHKIMUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM ESATEIBHOCTH;

2) MaTpUOTUYECKOr0 BOCIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHUMCKOU IpaXJaHCKOMN VJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOUICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCHICKMX YYEHBIX B 00J1aCTH (PU3UKHU M TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHHUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTH OIICHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUUBOTO Oy AYIIETO;

4) 3¢TeTU4eCKOr0o BOCIHMTAHHUSA:

ACTETUYECKOE OTHOILIIEHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYUYHOTO TBOPYECTBA,
pUCyILIero pU3nYecKon HaykKe;
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5) TpyioBOro BOCIMTAHUSA:

MHTEPEC K pa3iMuHbIM cdepam NpodeccHOHaTbLHON NESITeNbHOCTH, B TOM
YHUCJIE CBSA3aHHBIM ¢ (PU3UKON U TEXHUKOM, yMEHHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00JIaCTH
(U3UKY HA MPOTSHKEHUH BCEH KU3HH,

6) PK0JIOrHYeCKOro BOCIHMTAHUSA:

c(hOpMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYpPbl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa dKOJIOTHYECKHUX MPoOIieM;

IJTAHUPOBAHKE U OCYLIECTBJIIEHUE JICCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHHUS LEJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OMbITa AESTEIbHOCTH JKOJOTMYECKON HalpaBICHHOCTH Ha
OCHOBE UMEIOILIUXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'O NO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKH,

OCO3HAHME LEHHOCTH HAYYHOU JEATENIBbHOCTH, TOTOBHOCTH B MIPOLECCE
U3y4deHus: (PU3UKH ~ OCYIIECTBIATH MPOCKTHYID W HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE yYeOHbIE 1eiiCTBUSA
ba3oBble jiornyeckue A1eMCTBUSA:

CaMOCTOATENFHO  (opMyIHMpOBaTH W aKTyaIM3UpPoOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh e AEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS;

BBIBJISIT 3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PacCMaTpUBAEMBIX
(U3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHaln3a MUMEIOIINXCS
MaTepUaJIbHBIX U HEMATEepPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIHTATOB
L[EJISIM, OLICHUBATh PUCKU MOCIEACTBUM JAEATEILHOCTH;

KOOPJMHUPOBaTh W  BBINOJNHATH PabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciieqoBare/ibCKe 1eCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHSITUSIMUA U METOaAMU

(bu3NYeCcKOil HAYKH;
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BJIa/IETh HABBIKAMHU y4e€OHO-MCCIIEIOBATENBCKON M MPOEKTHON AESTENIbHOCTU
B 00y1acTU (PU3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MOUCKY
METO/IOB pEUIEHUs 3a4ad (PU3NYECKOTO COACPKAHUSA, NMPUMEHEHHUIO Pa3IHMYHBIX
METO/I0B [TO3HAHNS;

BIAJE€Th BHUJAAMU JEATEIBHOCTH MO TOJIYYEHUIO HOBOTO 3HaHMs, €ro
UHTEpHpETalnd, NPeoOpa3oBaHUI0O W MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYaLIMsIX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KICHHM, 33]1aBaTh apaMeTPbl U KPUTEPUU PEILICHNUS;

aHaJIM3UpPOBaTh MOJYYEHHBbIE B XOJE pEUICHHs 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHON
JESITEeIbHOCTH, B TOM YHCJIE MPU U3YYEHUU (PU3UKY;

JaBaTh OLCHKY HOBBIM CHTYAIMsM, OIICHHBATh MPUOOPECTEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWUS 10 (QU3MKE B MPAKTUUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, IPEIaraTh OPUTMHAIbHbIE IOAXObI U PEIICHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, JOIYCKAOIIME aJIbTEPHATUBHBIE PEIICHNUS.

PabGora ¢ nnpopmanmeii:

BJIa/IETh HABBIKAMU MOJXy4YeHHs] UHpopManuu (HU3HUECKOrO COACpKaHUS U3
MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENIbHO OCYILECTBJISATh IOUCK, aHaJN3,
CUCTEMATH3allMI0 M HHTEpHIpeTaluio HHpOpMalMM pa3iIndyHbIX BUJOB U (hopm
MIPEICTABJICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAINH;

UCIIONIb30BaTh  CpeAcTBa  MH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMI B PELIEHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIIMOHHBIX
3aja4 ¢ coOnrofieHHeM TpeOOBaHUM SProOHOMUKHM, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHYECKMX HOPM, HOPM
nH()OPMAITMOHHON 0€301TaCHOCTH;

co3JaBaTh TEKCThl (DU3UYECKOr0 COJEpKAHHS B PA3IMYHBIX (opMarax cC
y4€TOM Ha3Ha4YeHHs] WH(POPMALIMHU U IIeJIEBOI ayIMTOPUH, BEIONpAs ONTUMAIbHYIO
(bopMy IpeCTaBIECHNS U BU3yaIU3all1u.

KomMMyHMKaTHBHBIC YHHUBEPCAJbHbIC YUeOHbIC HeiiCTBHSA:
OCYILIECTBJIATH, OOIIEHWEe Ha ypokax (U3MKM W BO  BHE-YPOUHOU
NESITEIIbHOCTH;
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pacrio3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallMd M CMsT4YaTth
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUUHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MMOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON M WHIUBUILYTHHOU
padoThI;

BBIOMPATh TEMATHUKy W METOABbl COBMECTHBIX JACHCTBUH C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJI0TO WieHa KOJIJIEKTUBA;

MpPUHUMATh 1EIM COBMECTHOM  JIEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJAWHHUPOBATH JICMCTBUS IO €€ JOCTHXKEHHIO: COCTAaBJISITH IUIAH JICWCTBUU,
pacupenensiTh poiau € YY4E€TOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM palOThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXKJIOrO0 y4YaCTHHKA KOMaHJIbl B
oOmuii pe3ynbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHHBATh UJEU C TMO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE I[IOBEJACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh HMHUIIUATUBHBIM.
PeryjisiTuBHBIC YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH
GU3UKK U AaCTPOHOMHHM, BBIABJISATH NPOOJIEMBI, CTAaBUTb WU (POPMYJIHPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KAY€CTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTECHUN;

JaBaTh OLEHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUI;

JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OIICHUBATh TPUOOPETEHHBIH OIIBIT,

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO S3PYAMLMH B 00JacTH
(hu3uKH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHAJILHbII WHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LETSIM;

BIIAJICTh  HaBBIKAMHM  [IO3HABATENbHOW  pediekchur KaKk  OCO3HAHUSA
COBEpUIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PpE3yJbTaTOB U
OCHOBaHMUI;
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UCTIOJIh30BaTh MPUEMBI pediiekcuu sl OLEHKHU CUTYaIlH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHHUMATH PEUICHUS MO UX
CHUKCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TPU aHAINU3E pPE3yIbTaToB
AeSITENbHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU M JJOCTOMHCTBA;

MpPUHUMATh MOTHBBI W apPryMEHTHI JAPYTHX TPH aHAU3€ pe3yIbTaToOB
TeSITENbHOCTH;

MPU3HABAaTh CBOE TIPABO U MPABO IPYTHUX HA OIIUOKH.

B mporiiecce nocTHKEeHHS] TUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOrPaMMBbl
no ¢u3MKe sl YPOBHS CpPEAHEro OOIIero o0pa3oBaHHs y OOyYaroIIUXCs
COBEpPIIICHCTBYETCS YMOLIMOHATIbHBIN WHTEIJICKT, MpeIoararoIni
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIEHOE
COCTOSIHHE, BUICTh HAMPABJICHHs Pa3BUTHUSI COOCTBEHHOHN AMOIIMOHAIBHOM chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHUE, CIHOCOOHOCTh aJalTHpPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIIEH CTPEMIICHUE K JOCTIKEHUIO TSN U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE JEWCTBOBATh HCXOMS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOUYAIOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JTFOJbMU, 3800 TUTHCS, TIPOSIBIISATh HHTEPEC U Pa3peniaTh KOH(PIUKTHL.

NPEJMETHBIE PE3YJBbTATDI

K xonmy oOydenuss B 10 kjacce mpeaMeTHBIE pe3yJbTaThl HA 0a30BOM
YPOBHE JTOIHKHBI OTPaXXaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIMXCST YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YyHON KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOMN JECATEIBbHOCTH JIFOJIEU;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3UUCCKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
UJCAbHBIN Ta3, MOJIETTU CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPMABIX TEJ, TOUCHUHBIN
AIIEKTPUYCCKHUH 3apsl MPU PEIICHUH (PU3NISCKUX 3a71aY;
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pacrio3HaBaTh (pU3MYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHIThL UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAMHAMHUKH: PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKCHUE, CBOOOJHOE IMaJICHUE TEJ, JBHXKEHHE II0 OKPYKHOCTH, HHEPIIHS,
B3auMojiercTBre Tel, Tuddy3usi, OPOYHOBCKOE JABUKEHUE, CTPOCHHE KUIKOCTEH
1 TBEPABIX TEJ, U3BMEHEHUE 00BEMA TEJ P HArpeBaHUM (OXJIaKICHUH), TEILJIOBOE
paBHOBECHE, HWCHAPEHHE, KOHJACHCALMS, IUIABJICHHUE, KPUCTAJUIM3alvs, KHUIICHHE,
BJIA)KHOCTBH BO3/1yXa, MOBBILICHHUE JABJICHHUS r'a3a MPU €ro Harp€BaHWH B 3aKPBITOM
COCyJlle, CBSI3b MEXKJIYy IIapaMeTpaMHM COCTOSIHMSI Ta3a B H30MpPOIEeccax,
AJIEKTpU3AIUA TEJ, B3aUMOACHCTBUE 3aps/I0B;

OTHMCBHIBATh MEXAaHWYECKOE JBMIKEHHUE, MCIONB3Ys (PU3UYECKUE BEIUYHHBI:
KOOpAMHATa, IyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CuJia,
MMIYJIbC TEJIa, KHHETUYECKAasl SHEPrus, MOTEHIHAIbHASI SHEPrUs, MEXaHUYEeCKas
paboTa, MexXaHWYeCKass MOIIHOCTh, TPU OINHCAHWHM TPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOJB3YEeMBIX BEIWYWH, WX OOO3HAUCHUS W CIMHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH
BEJIMUYMHAMM;

OINUCHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TE€JI W TEIUIOBBIC SBJICHUA,
UCTIONB3ysd (HU3WUecKkue BEIWYUHBL: JIaBJICHUE Tas3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CpEIHEKBaIpaTU4Has
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSSI JHEprus, padboTa rasa,
KO3(OUIIMEHT TOJIE3HOTO JICWCTBUS TEIUIOBOIO JBUTATENSA; IIPH OIHMCAHHH
MPaBWJIBHO TPAKTOBaTh (PUBHYECKUM CMBICI HCIOJB3yEeMbIX BEIWYUH, UX
0003Ha4YeHUsT W EIUHUIIBI, HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEJIUUMHY C IPYTUMHU BEIUYUHAM;

ONMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
SIBJICHUS (ITPOIIECCHI), UCIIONIB3Ys (PU3MUECKHE BEIWYMHBI: AJICKTPUUYSCKUIN 3apsi,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJI, TOTEHIIMA, PAa3HOCTh MOTEHIIUAJIOB;
Py OINMUCAHUU TMPABWIHHO TPAKTOBATh (UIUUYECKUN CMBICI HCIHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYEHMS U E€JIWHHUIIBI, YKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 PU3NYECKYI0 BEJIUYHUHY C IPYTUMU BEIMYNHAMU;

aHaJU3UPOBaTh (YU3UUYECKUE TMPOIECCHI M SABJICHMS, UCIONB3Ys (Pu3nuecKue
3aKOHBI ¥ TIPUHLMIIBL: 3aKOH BceMUpHOro Tsarorenus, 1, Il u III 3akonsl HeroTOHa,
3aKOH COXPAaHEHUS MEXAHWYECKOW OHHEPruU, 3aKOH COXPAHEHUS HWMITYJbCA,
MPUHIUIT CYNEPIO3ULINAN CWJI, NPUHLUHUI PABHONPABUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOECHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPrUU TEIJIOBOIO ABUXKEHHUS MOJIEKYJ C
aOCOJIFOTHOUN TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
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(GhOopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHUA (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE NPUHIMUIBI JACHCTBUS MalIUuH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUSA UX OE€30MACHOIO HCIOJIb30BAaHUS B
MMOBCEIHEBHOM JKU3HHU,

BBITIOJIHATD JKCIIEPUMEHTHl MO HWCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HCMOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHU, TpPU ITOM
dbopmynupoBath MpoOiemMy/3alady W TUIOTE3y Y4YeOHOro  SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHWS, TPOBOAUTH OMBIT U
(bopMyTupOBaTh BHIBOBL;

OCYUIECTBJISATH MPSIMbIe U KOCBEHHbIE M3MEpPEHUsI GU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPENTHOCTEN U3MEPEHHN;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (DU3UYECKUMU  BEJIMYUHAMH  C
WCIIOJB30BaHUEM TMPAMBIX H3MEPEHUU, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpOBaTh pe3ysbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIUYHUH B
BUJIe TaONIUII ¥ TpaduKOB, A€NaTh BEIBOBI MO pe3yIbTaTaM UCCIICI0OBAHNUS,

coOro/IaTh MpaBmiia 0€30MacHOr0 TPyJla MpU MPOBEJACHUH WCCIIEIOBAHHUN B
paMKax yd4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIEOBATEIbCKON W MPOEKTHOU
JEATeIbHOCTU C UCIOJb30BaHUEM H3MEPUTEIIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyIOBaHUS;

pemath pacu€THbie 3a7ayd C SIBHO 3aJaHHON (U3WUYECKOM MOMAEINbIO,
UCIIONIB3YS (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9d
BBHIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (U3HUECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXonuMble NIl €€ pEeIleHUs, TPOBOJUTh PAacyE€Thl M OIICHUBATH PEATbHOCTh
MOJTY4YE€HHOT'0 3HaUYCHUS (PU3NUECKON BEJIUUMHBIL;

pelaTh KAYeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY pAacCyKIECHUW C OMOpPOl HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bHU3UYECKUE SIBICHUS;

UCIOJB30BaTh  MPU  pEHIEHMH  Yy4YEOHBIX  3ajlad  COBPEMEHHBIC

nH(OPMAITMOHHBIE TEXHOJIOTUH TSI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIAN
U TIPEJICTABJICHHS Y4eOHOU M HAyYHO-TIOMYJISIPHOM WHGOPMAITNH, TTOJTYyYEHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KpUTHUYECKU aHAJIM3UPOBATH MOJIy4aeMyr0 HHPOPMAIIUIO;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUICKHUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCITOJI30BaTh TEOPETHUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HH

It obecrieueHrs 0€30MacCHOCTH MPU O0paIlleHUH C MPUOOpaMU U TEXHUUECKUMU
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YCTPOMCTBAMHU, ISl COXPAHEHUS 3/I0POBbSl U COOJIIOCHHUSI HOPM 3KOJOTHYECKOIrO
TOBEJICHUS B OKPYXKAIOIIEH CPELIE;

paboTaTh B TpYyINIE C BHIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHATBHO pPACIPEACTATh OOS3aHHOCTH H
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJICKBATHO OLICHUBATH
BKJIAJ] KQX0T'0 U3 YYaCTHUKOB I'PYIIIHI B PEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIKOJIEH, LEIOCTHOCTh M E€IUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJEeNeH:
TOYEUHBIN 3JIEKTPUUYECKUN 3apsl, JIyd CBETA, TOUCUHBIM MCTOYHHUK CBETA, sA€pHas
MOJIeJIb aToMa, HYKJIOHHAas MOJENIb aTOMHOTO fapa IpHU PELICHUH (PU3MUEeCKHX
3a/1ay;

pacno3HaBaTh (pU3NYECKHE SBJICHUS (IIPOLIECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOW (DU3UKH: 3JEKTpUUYECKass TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUS TOKa, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHIAYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYUIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJIEOAHUS H
BOJIHBI, MPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakiuus U - HOJdsSpU3alUs  CBETa, JTUCIEPCUS CBETAa,
dhoroanexTpuyeckuii 3Qpdext (hoTodddexT), CBEeTOBOE JaBlIeHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aromMa BOAOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh H3YUYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) |
AIIEKTPOMATHUTHBIC SIBJICHHS (IIPOIECCHI), HMCMONB3Ys (HU3UUYCCKUE BEITMYHUHBIL:
ANEKTPUYECKUI 3apsijl, CHWJIa TOKA, DJEKTPUUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
COMPOTHUBJIEHUE, Pa3HOCTh MOTEHLUANIOB, JJIEKTPOABMKYIAs cuiia, paboTa TOKa,
MHIYKIUS MarHUTHOTO ToJisi, cuia Awmmnepa, cuia JlopeHlla, WHIYKTUBHOCTh
KATYUIKHA, 3HEPrusl 3JIEKTPUYECKOr0 W MarHUTHOIO TNOJIeH, MEepUoi MU 4YacToTa
KoJieOaHUil B KoJieOaTeTbHOM KOHTYpE, 3apsj M CHJIa TOKa B Mpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoOJeOaHUW, (POKYyCHOE pacCTOsIHHUE U
ONTHYECKas CWJIa JIMH3bI, MPU OINWCAHWU MPABUIBHO TPaKTOBaTh (HU3UUECKUUN
CMBIC]I HCIIOJb3YEMBIX BEJIMYMH, KX OOO3HAUYEHHUS M EAUHUIBL, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU;
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OMHUCBHIBATh M3YYCHHBIC KBAHTOBBIE SIBJICHUS U MPOIECCHI, HCIOIB3YS
(u3uYecKre BEIWYMHBI: CKOPOCTb SJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJ] MOTypacnaa, SHEPrus CBSI3U
aTOMHBIX S7Iep, TPU ONHUCAHWHM TPABWIHHO TPAKTOBATh (HUUUYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS] U EJUHUIIbI, yKa3blBaThb (POPMYIIHI,
CBSI3bIBAIOIIME JaHHYI (HU3UYECKYH0 BEJIWYHMHY C JPYTUMU BEJIIMYUHAMH,
BBIYUCIISITh 3HAUEHUE (PU3UUECKON BEJTUYHHBI,

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SIBICHHS, HCTIONB3Ys (pu3nyeckue
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0OBATEILHOTO U MapalljIeIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3akOH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOW
WHIYKIINH, 3aKOH MPSAMOJIMHENHOTO paclpoOCTpaHEHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHHUS CBETa, ypaBHeHHE DWHIITEWHa s (porodddekra,
3aKOH COXPaHEHHUsS HHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHCHMUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsS MacCOBOr0 4HMCIa, TOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacraja, Mpyu 3TOM pa3jindaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

ONpENEIATh HAIIPABICHHE BEKTOPA UHAYKIIUA MAarHUTHOTO TOJIsl POBOTHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh W OIKCHIBATh H300paXEHHE, CO3/IaBaeMOE€ IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AKCHEPUMEHTHl MO HWCCIEI0BaHUIO (DU3UUYECKUX SIBICHUU U
MPOIIECCOB C HKCIOJIb30BAHHEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHUM: IMpPU 3TOM
dbopmynupoBarh MpodiieMy/3aady M TUIOTE3Y y4eOHOTO  JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOrO O00OpYyAOBaHUSA, MPOBOJIUTH OMBIT U
(hopMyIHpOBaTH BHIBO/IBI;

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIE M3MEPEHUST (U3UUECKUX BEIIWYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 U3MEPEHUS U UCMOJb30BaTh HU3BECTHHIC
METO/IbI OIICHKH MOTPEITHOCTEN N3MEpPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C  HCIOJIb30BAHUEM
NpSMBIX HM3MEPEHUN: MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yibTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUAC TAOJHUIl U
rpaduKoB, JeiaTh BHIBOJIBI MO Pe3yJIbTaTaM UCCIEIOBAHMUS;

coboaTh mpaBuia 0€30MacHOTO TPyJla MPH MPOBEACHUU HCCIEIOBaHUN B
paMKax yd4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIBCKON W IMPOCKTHOM
JESTENHHOCTU C MCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
o0opyI0BaHUs;

pemaTh pacu€THbie 3a7a4d C SBHO 3aJlaHHOW (UBUYECKOW MOJIENbIO,
UCITIONIB3Ys (PU3NUYECKHE 3aKOHBI U TIPUHITAIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 33/1a4u
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BbIOMpaTh (PU3MUECKYIO MOJIEb, BBIACIATh (PU3NYECKUE BEIUUYMHBI U (HOPMYIIHI,
HEOOXoAMMBIE NIl €€ pEelleHUs, MPOBOAUTH PACUETHI U OLEHUBATH PEATLHOCTH
MOJyYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUHHBI;

pemaTh Ka4ECTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTMYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYKICHUM C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYecKue SIBICHUS,

UCMOJb30BaTh  IpPU  pEIIEHUHM  y4uyeOHBIX  3aJady  COBPEMEHHBIE

UH(OPMAIMOHHbIE TEXHOJIOTUH UISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U MPEJCTaBICHUS Y4eOHOU U Hay4YHO-NOMYJSAPHON MH(OpMAIUK, MTOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHAIU3UPOBATH MOJTydaeMyto HHPOPMAIIHIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3ianyaTrh yCIOBHUS X 0€30I1aCHOTO MCIIOJIb30BaHMSI B IOBCEIHEBHOM

KU3HH;

NPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHMs MO (pU3MKe B MOBCEAHEBHOW KU3HU
i obecriedeHus: 0€30MacCHOCTU MPHU OOpallleHUH ¢ MPUOOPAMHM U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH CpeIe;

paboTaThb B TpyHIe C BBHINOJHEHHEM pa3jIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPYIIbl, PAalMOHANIBHO pACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, alcKBaTHO OLICHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB IPYIIbI B PEIICHHE PACCMATPUBAEMOI POOIEMBI.
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TEMATUYECKOHIVIAHUPOBAHUE
10 KVIACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungposbie
Ne /i P KonTpoJbHble IIpakTH4eckue (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paznea 1. ®UBUKA U METO/blI HAYYHOI'O ITIO3HAHUSA
1.1 ®usuka U METOAbl HAYYHOTO TMO3HAHUS 2 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgean 2. MEXAHUKA
2.1 KunemaTtuka 5 bubamorexa LOK
https://m.edsoo.ru/7f41bf72
59 JnHavuka 7 bub6mmoreka IJOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHECHHSI B MEXaHUKE 6 1 1 buomorexa LOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznean 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUNHAMUKA

OCHOBEI MOHCKyanHO-KHHCTH‘IGCKOﬁ

bubmuoteka [JOK

3.1 9 1
TEOpUHn https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOJIMHAMUKHU 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BELIECTBA. 5 Bbubmuoteka IIOK

®a30BbIE EPEXOIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24

Paznea 4. DJIEKTPOJANHAMMUKA
4.1 DJIeKTpOoCTaTHKa 10 Bubmmorexa LIOK

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

49 [locTostHHBIN 35IeKTpUUECKU TOK. TOKH B 12 bubnunorexa LIOK

' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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11 KITACC

KoaunvecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/m Kontpoabnsie | IlpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOANHAMMUKA
11 MarsuTHoe noje. DIeKTpOMarHuTHas 16 1 ) bubnnoreka [IOK
' VHIYKIHs https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 16
Paspnen 2. KOJIEBAHUA U BOJIHbI
71 MexaHu4ecKue 1 JIEKTPOMarHuTHbIE 5 1 bubnnoreka LIOK
' Kosie0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue 1 JIEKTPOMarHuTHbIE 2 1 bubnunoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
1
2.3 Onrtuka 10 5 bubmmorexa TOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasnen 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH

OCHOBEBI CH@L[H&HBHOIZ TCOpUn

bu6nuoreka IJOK

31 OTHOCHUTEJIbHOCTH 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 3
Pazgen 4. KBAHTOBASA ®U3UKA

4.1 DJIEMEHTBHI KBAHTOBOM OITHUKHU 2 bubmmorexa LOK

https://m.edsoo.ru/7f41c97¢
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bub6nuorexka 1JOK

4.2 CrpoeHue aroma 4
https://m.edsoo.ru/7f41c97¢
43 ATOMHOE A1IpO 8 bubamorera LIOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 14

Pazgea 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bu6nuoreka IJOK

5.1 DNeMEeHThl AaCTPOHOMHH M acTpO(PU3UKU 9 https://m.cdsoo.rw/7f41c97c
Hroro no pazneny 9
Pa3znean 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o061maroiiee NOBTOPEHUE 2 ngiiizzzoli?ul/ngch
Uroro no pazneny 2
PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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IHOYPOYHOEIIVTAHUPOBAHUE

10 KUJIACC
KoaunvecTBo yacos JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoanubie IIpakTHyeckune
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl

®dusuka — HayKa O MPUPOJIE.

bu6mmoreka IJOK

1 Hayunbie MeTo 161 mO3HAHMS 1
Y https://m.edsoo.ru/ff0c32¢e2
OKPY’KaIOIIIEeTO MUPA
Ponb u mecto ¢pu3uku B

’ (hopMHUpPOBaHUM COBPEMEHHOM 1 bubmoreka [TOK
Hay4YHOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATENHHOCTH JIOJCH
MexaHn4ecKoe JIBHKCHHE.

3 OTHOCHUTENHHOCTH MEXaHUUECKOTO 1 bubmoteka [TOK
nerkeHus. [lepemelnenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsIMONMHEIHOE 1 bubnunoreka LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE PSAMOIMHENHOE 1 bubnuoreka LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE MasieHue. Y CKopeHue 1 bubnnoreka LIOK
CBOOOJTHOTO TaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe nBHKEHUE.

7 pil| e MaTepHalbHON TOYKU IO 1 bubmorexa [IOK

BIDKCH
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun otHOcutenbHOCTH ["anunes. 1 bu6mmoreka IJOK
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WNHeprmaiibHble CUCTEMBI OTCUETA.
IIepBeiit 3akoH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHiun

bu6muoreka IJOK

9 CYTIEPIIO3UIIMH CHIl. BTOpoii 3aK0H
yrep a P . https://m.edsoo.ru/ff0c3be8
HeroToHa 1111 MaTepuaibHON TOUYKU

10 Tpertuit 3akon HeroTona mist bu6nuoreka IJOK
MaTepUalIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BceMUpHOro Tsarorenus. Cuia

bu6nuoreka IJOK
11 Tsokect. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus.

P o P Bubmiorexa [IOK
13 Cunia CONMpOTUBIICHUS TIPU JIBIXKCHHUH
https://m.edsoo.ru/ff0c3{76
TeNa B KHUJIKOCTH WJIU ra3e
[ToctynarensHOE U BpamaTebHOE

14 JIBI>KEHUE a0COIOTHO TBEPAOTO TeNa. Bbub6muoreka 1JOK
MowmeHnT cunbl. [lnedo cumnel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPAOIO Teja
Hmmynec MaTepuabHON TOUKH,

15 CHUCTEMBI MaTepUabHbIX TOUEK. bubnmnoreka [{OK
Nmmnynsc cunibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE IBMXKEHHE
Pabora 1 MOIIHOCTH CHJIBI.

16 Kunernueckast sHeprusi MaTepuabHON bubmuoreka [JOK
ToukH. Teopema 006 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKON 3HEPTUH

17 [loTeHumanbsHast 3HEprusl. bubnnoreka LIOK
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[ToTeHmanbpHas SHEPTHS YIIPYTO
ne(OpMUPOBAHHOMN NPYKUHBI.
[ToTeHanbpHas SHEPTHUs Tea BOIU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHuManbHbIE U HEMOTEHIMATIbHbIE
cuiibl. CBsi3b palboOTHI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUHU CUCTEMBI TEIL.
3aKOH COXpaHEHMs MEXaHHUYECKOil

SHEPTUu

bu6nuoreka IJOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3U pabOThI CHIIBI C
N3MEHEHHEM MEXaHNYECKON OHEPruun
Tella Ha PUMEepe PacTsHKEHHUS
PE3MHOBOTO JKI'yTa»

20

KontponbHas pabota mo teme
«Kunemartnka. /IlnramMuka. 3aKOHBI
COXPAaHEHHUSI B MEXaHHUKE)

bu6muoreka 1JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-
KUHEeTH4ecKo Teopuu. bpoyHoBckoe
nexenne. Auddysus

bu6nuoreka 1JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKEHUS U
B3aMMOJECHCTBHS YaCTHILl BELIECTBA.
Mogenu cTpoeHus ra3oB, XKHIKOCTEN

U TBEPJIBIX TEI

23

Macca monekyn. Konnuectso
BemtectBa. [loctosannas ABoraapo

24

TemmoBoe paBHOBecue. TemmnepaTtypa
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u e€ uzmepenue. lllkana remneparyp
Lenscust

HNneanbubiii raz B MKT. OcHoBHOE

bub6nuoreka 1JOK

2 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIeparypa Kak Mepa

26 CpeIHEN KMHETUYECKOM SJHEPTUU bubnmnoreka [IOK
JBUKCHHSI MOJIEKYJl. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MengaeneeBa-Kmnaneiipona

27 3akon JlanmpToHa. I'a30BBIE 3aKOHEI
JlaGoparopHas pabora

’3 «HccnenoBanne 3aBUCHMOCTH MEXIY
IapaMeTpaMH COCTOSIHHS
pa3peKeHHOro ra3a»

29 N3omnporieccsl B HieanbHOM Ta3e U uxX bu6nuoreka IJOK
rpadudeckoe mpecTaBICHNe https://m.edsoo.ru/ff0c570e
BryTpenHasa s3Heprus
TEPMOJMHAMUYECKON CUCTEMBI 1
cnocoOb! e€ n3mMenenus. KomnaectBo bubmoteka I{TOK

30 TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO HJI€aIbHOIO
rasa

31 Buawr tremnonepenauu bubmorera HOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIOEMKOCTH BEUIECTBA.

32 KonuuecTBo TemioTsl npu Bubmmorexa LIOK
Tertonepenade. AnuabaTHBIN Tporecc bups:im.cdsoo.ru flie3e36

133 IlepBblil 3aKOH TEPMOAMHAMUKH U €O bubnmnoreka [IOK

IMPUMECHCHHUE K U30IIpoHcccaM

https://m.edsoo.ru/ff0c5efc
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Heob6paTuMocTh nporeccoB B

bu6nuoreka 1JOK

34 npupoje. Bropoit 3akox
https://m.edsoo.ru/ff0c6230
TEPMOJTMHAMUKH
35 [punnun geiicreus u KI1/] rennosoit bu6muoreka 1JOK
MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJI
37 DKosoru4eckue npooseMsl
TEIUIOAHEPT e TUKH
33 O6obmaromuii ypok « MoJsieKyispHast bubmoteka [TOK
¢u3uka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora mo Teme
bu6muoreka IJOK
39 «Monexynspnas pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKH
40 [TapooOpa3oBaHue U KOHIEHCAIIHS. bubnuoreka LIOK
Ucnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOconroTHas M OTHOCUTEIbHAS
. bubmoteka 1TOK
41 BJIAYKHOCTh BO3yXa. HachleHHbIN
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Tenmo. Kpucrannnueckue u
4 amop(HbIe Tesa. AHU3OTPONIHS bubnuoreka LIOK
CBOMCTB KpucTamioB. Kuakue https://m.edsoo.ru/ff0c6510
kpuctamibl. COBpeMEHHbBIE MaTepUaIbI
[InaBneHue M KpUCTALTU3AIIHSL.
P B bubmmotexa [JOK
43 YnenbHas TemioTa IJIABIEHUS.
https://m.edso00.ru/ff0c6708
CyOnumarus
bub OK
44 VYpaBHeHue TeruioBoro OanaHnca nonwotexa 1

https://m.edsoo.ru/ff0c6820
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Onexrpusanus Tei. DIEeKTPUIECKUN

bu6nuoreka 1JOK

45 3apsan. JBa BUAA 3IEKTPUUECKUX
pn. /1 P https://m.edsoo.ru/ff0c6bcc
3apsi0B
[TpoBOAHUKH, TUDTEKTPUKHU H
Bbu6muoreka 1JOK
46 MOJIYIIPOBOJTHUKH. 3aKOH COXpaHEHUs
https://m.edsoo.ru/ff0c6becc
AIIEKTPUIECKOTO 3apsiia
B3aumopeiictBue 3apsaoB. 3akoH
. . bubmoteka ITOK
47 Kynona. ToueuHslii 351€KTprUUECKUui
https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsx€HHOCTB 2JIEKTPUYECKOrO
43 nosist. [IpuHIun cyneprno3nuuu bubmmoreka [IOK
3JEKTPUYECKUX TTonel. JInaum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit a5ekTpocTaTHIecKoro
4 . pp Bu6miorexa [IOK
nosist. [Torenmman. Paznocts
i https://m.edsoo.ru/ff0c6£00
NOTEHLMAJIOB
[TpoBOAHUKH U TUDTIEKTPUKHU B
bubmuoreka IJOK
50 IEKTPOCTATUYECKOM IOJIE.
https://m.edsoo.ru/ff0c7018
JudnexTpuueckas MpOHUIIAEMOCTb
" bubnmoreka [{OK
51 OnexrpoémkocTts. KonneHncarop 1
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCThH TIOCKOTO
bu6nuoreka IJOK
52 KOHJIEHCaTOpa. DHEPTHUsl 3aps>KEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnas pabora "U3mepenue
3IEKTPOEMKOCTH KOHJeHcaTopa'
54 [IpuHIMD AEHCTBUSA M TPUMEHEHUE

KOHJACHCATOPOB, KOIMMUPOBAJILHOI'O
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amnmapara, CTpyHHOT0 IpUHTEpA.
DJeKTpocTaTUUecKas 3alluTa.
3azemiieHue IEKTPOnpudopoB

55

DNEKTPUUYECKUN TOK, YCIOBHS €ro
cymectBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnporusnenue. 3akoH Oma st
y4acTka e

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoaHUKOB. JlaGopaTopHasi paboTa
«3yueHne CMEIaHHOTO COSIMHECHUS

PE3UCTOPOB»

Bbu6muoreka 1JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTH IEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma J1st TOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMbIkanue. JlaboparopHas pabota
«3mepenne JIC ucToyHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSD)

Bu6muoreka 1JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs IPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUSA METAJIJIOB OT
TeMrepaTypbl. CBEpXIPOBOIUMOCTh

60

DNEeKTpUUYECKHI TOK B BaKyyMe.
CBoOJiCTBa JJIEKTPOHHBIX ITyYKOB

61

[TomynmpoBOIHUKH, WX COOCTBEHHAs H
npuMecHas npoBoauMocTb. CBoiicTBa
p—n-nepexona. IlomynpoBogHUKOBBIE

bub6muoreka IJOK
https://m.edsoo.ru/ff0c84ae
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pudOpHI

DJIEKTPUYECKUI TOK B pacTBOpax U
pacruiaBax 3JIEKTPOIHUTOB.

bubmuoreka 1JOK

62 1
ONEeKTPONUTUIECKAST TUCCOLUAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIn3
DONEeKTpUYEeCKUid TOK B Tazax.

63 CaMOCTOSITeTTEHBIA U 1 bubmoteka ITOK
HECaMOCTOSITENIbHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
[Tna3zma
DnexTpuuecKue npuodopsl 1

64 YCTPOKCTBA U UX MPAKTHUYECKOE 1 bubmmoreka [{OK
npuMeHenue. [IpaBuna TeXHHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHocTH

65 O6o6maromuit ypox 1 bubmuoreka [JOK
«ONEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonrponbHas pabota 1no teme

66 «Inexrpocraruka. [locTosTHHBIN i bubmmoreka [IOK
3JIEKTPUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpesax»

67 Pesepubiii ypok. KonTponbHas 1 bubmuoreka [JOK
pabota 1o Teme "DieKTpoauHAMUKA" https://m.eds00.ru/ff0c8c56

63 Pe3zepsHbiii ypok. O600maromuii ypok 1 bubmuoreka [JOK
o temam 10 kracca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME
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11 KITACC

KoaunvecTBo yacos DJIEKTPOHHBIE
Ne Hdara undposbie
Tema ypoka KonTposabHubie IIpakTn4yeckune
n/m Bcero U3ydYeHu st o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
BzauMonelicTBue TOKOB.
! ! bu6nuoreka IJOK
https://m.edso00.ru/ff0c9778
Bekrop maruutHol unaykuuu. Cuna
Awmmepa. DIIeKTpOu3MEpUTEITbHbBIE Bu6moreka [JOK
2 1
npuoOpbI. https://m.edsoo.ru/ff0c98fe
Pemenwne 3amau. bub6nuoreka 1HJOK
3 Bxonsmui TecTOBbINM KOHTPOIb 3HAHHUH. 1 https://m.edsoo.ru/ff0co8fe
JlabopaTopHas padora Nel|
«Habnrwoenue oeiicmeuss MazZHumnozo
. nOA HA MOK). | | Bu6miorexa [IOK
https://m.edsoo.ru/ff0c9acO
Cuua Jlopenua.
s ! bu6nuoreka 1JOK
https://m.edsoo.ru/ff0c9df4
6 I'mnoteza Amnepa. MarHUTHBIE CBOMCTBA .

BCIICCTBA.
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Penrenue 3amay.

bu6nuoreka 1JOK

7
https://m.edsoo.ru/ff0cal 50
DJIeKTpOMarHuTHas VHYKLH
MarauTHBIN IOTOK. Bubmiorexa [IOK
8
https://m.edsoo.ru/ff0ca600
IIpaBuno Jlenua. Pemenue 3anay.
9
10 JlaGopatopnasi pabora Ne2 «H3yuenu¢ bubmuoreka [JOK
A6/1EHUA INIEKMPOMAZHUMHOT https://m.edsoo.ru/ff0cab82
UHOYKUUUY.
3aKOH  DJICKTPOMATHUTHOW  MHIYKIIUH.
1 Peuenue 3aau Bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58
6)1(® WHIYKIUU B JIBIOKYILAXCS
MIPOBOJHUKAX.
12 bu6nuoreka 1JOK
https://m.edsoo.ru/ff0caf06
CamMouHIyKIIHSI. NHIyKTUBHOCTS.
DHeprusi MarHUTHOTO TOJIS TOKA.
13
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DNEKTPOMAarHuTHOE IOJIE.
BuxpeBoe anekTprudeckoe mnoie.

Bbu6nuoreka 1JOK

14
https://m.edsoo.ru/ff0cb820
Penrenue 3amay.
15 bub6nuorexa 1JOK
https://m.edsoo.ru/ff0cb9c4
KonTpoasnas padora Ne 1 «Ocnoewt
IJIEKMPOOUHAMUKU Y.
16 bu6nuorexa 1JOK
https://m.edsoo.ru/ff0cbb86
MexaHu4eckue KoJeOaHus.
17 bu6nuorexka 1JOK
https://m.edsoo.ru/ff0cbd34
MaremaTuueckuit MasTHUK. J(uHAMHKY
18 KOJI€0ATEeIIbHOTO JIBH)KCHHS.
JlaGopaTopHas pabora Ne3
«Onpeoenenue yckopenus c60000H020 Bu6notexa [JOK
19
nAadeHus npu NOMOWLU MAAMHUKAY. https://m.edsoo.ru/ff0ce324
["apMoHnyeckue KoaeOanus.
20
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3aTyX3.IOH_[I/I€ u BBIHYKJICHHBIC
Kosiebanus. Pe3onanc.

Bbu6nuorexa 1JOK

21
https://m.edsoo.ru/ff0cca54
- Pemienue 3agau. Bu6nuoreka 1JOK
https://m.edsoo.ru/ff0cccOc
DneKTpOMarHUTHbIE KojeOaHus
7 Bbu6nuorexa 1JOK
https://m.edsoo.ru/ff0ccfe0
I'apmonunueckue AIEKTPOMArHUTHBIE]
24 kosieOanus. [lepeMeHHbIN AeKTpUYeCcKuil
TOK.
Pemenue 3amay. Konnencarop, kaTymnka, bubmoTexa ITOK
25 COIIPOTUBJICHUE B LCMU TMCPEMCHHOIQ https://m.edsoo.ru/ff0cc618
TOKA.
[IpousBoacTBO, nepenaya,
HCIIOJIb30BAHUE 3JIEKTPOIHEPTUU. Bu6maorexa [JOK
26
https://m.edsoo.ru/ff0cd350
MexaHU4eCKHE BOIHEI.
7 bubmoteka ITOK
https://m.edsoo.ru/ff0cd4e0
DJIeKTpOMarHuTHbIe BOJIHBL. CBOMCTBA
58 BOJIH. Bu6mioreka IJOK
https://m.edsoo.ru/ff0cd7f6
29 [Tpunune! panuocsssu. M3obperenne bubmmoreka [IOK

panuo A.C. ITonoBsiM.
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Konumponvnas paboma No2
«Konebanus u oanwiy.

bu6nuoreka 1JOK

30
https://m.edsoo.ru/ff0cddle

3aKOHBI FTEOMETPHUUECKON ONTHKH.

31
3aKOHbI TEOMETPUYECKON ONTUKH.
[TonHoe oTpaxeHue.

32

13 Iloemopuwviit  uncmpykmasxic no Tb. bubmuoreka [IOK
Jlabopamopnasn paboma Ned] https://m.edsoo.ru/ff0ced22
«H3mepenue noxazamensa npenomieHus,
CMEKay.

34 JImmzel. Pemenue 3aad. Buonuoreka HOK

https://m.edsoo.ru/ff0cf02e

labopamopuasn paboma No§

35 «Onpedenenue onmuuecKkou cuivl U
¢oxycnozo paccmoanua coouparoweil
TUH3BLY.
Hucniepcust. UaTepdepenims. bubmuoreka IJOK

36 https://m.edsoo.ru/ff0cf862
Hudpaknus  BonH.  Judpakimonnas

37 pereTka. bubmoteka [JOK
labopamopnasn paboma Ne7 «Oyenka https://m.edsoo.ru/ff0cfa42
UHpopmayuonnoil émKocmu KoMnaKm-
oucka (CD)».
labopamopuas paboma Nog

38 «H3mepenue Onunvl c6emoeoil 60JHbLY. bubmiorexa LOK
[TorepeyHOCTH U MOJIIPU3ALHsI CBETA. https://m.edsoo.ru/ff0cfc68

39 N3nydenuss u cnekrpsl. Jladopamopnasn bubnnoreka LIOK

padoma Ne8 «Habnrooenue cniouinozo
U TUHEUYamozo CneKmposy.
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Konmponvnas paboma Ne3

bu6nuorexa IJOK

40
«Onmukay. https://m.edsoo.ru/ff0cfel6
[locTynaTtel TEOPUM OTHOCUTEIBHOCTH.
41 OCHOBHBIE CIIC/ICTBUS U3 TIOCTYJIATOB. bu6morexa [OK
https://m.edsoo.ru/ff0cffc4
DJIEMEHTHI PEISTUBUCTKON JUHAMUKH.
42 Pemenue 3agau. bubnmorexa IIOK
https://m.edsoo.ru/ff0d015¢
Penrenue 3amau.
43 bu6nuoreka 1JOK
https://m.edsoo.ru/ff0d04a6
dotordpdext. [Ipumenenue
doTtorpdexra. DOTOHEI.
44
45 Pemenwne 3amaq. /laBnenue cBeTa. Bu6moreka LIOK
https://m.edsoo.ru/ff0d0302
Crtpoenue aroma. OnbiTel Pezepdopaa.
46 KBaHTOBBIC TIOCTYJIaTHI TEOpHH bopa. Bubmotexa [OK
https://m.edsoo.ru/ff0d091a
47 Jlazepsl. Pemienne 3anay. bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa
MeTto b1 HAOJIOICHUSI U PETUCTPAIIUN
48 3apSKCHHBIX YACTHIL. Bubnunoreka IIOK
https://m.edsoo.ru/ff0dOafa
49 PagnoakTuBHOCTE. PagnoakTnBHBIE bu6mmoreka IJOK

IIPEBPAILCHHUS.

48



3aKoH paauoakTUBHOro pacnajna. [lepuon

bu6nuoreka 1JOK

50 nostypacnaza. M3oromsr.
https://m.edsoo.ru/ff0d0fd2
Pemenne 3amauy.
51
CrtpoeHue aToMHOrO0 sipa. SnepHbie
5 CUJIBI. DHEPIHsl CBA3M aTOMHBIX SEP. Bu6maorexa [TOK
https://m.edsoo.ru/ff0d1162
HckyccTBeHHAs paluOaKTUBHOCTb.
SInepHsle peakuuu.
53 bub6nuorexa 1JOK
https://m.edsoo.ru/ff0d1356
[enenue anpa ypana. Llennas saepHas
peakuus. SnepHbIi peakTop.
54 Bbu6nuoreka 1JOK
https://m.edsoo.ru/ff0d0e38
Tepmosnepnsle peakuuu. [Ipumenenue
55 AJIEpHOM 3HEepruu. bruonorudyeckoe

,Z[CflCTBHG PAAOAKTHBHOI'O U3JTYYCHUS.
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Konumponvnan paooma Ned no meme

56 «Keanmoeasn ¢pusuxay.
DJeMeHTapHbIe YaCTUIIbl. AHTUYACTHIIBI.
57
Conneunas cucteMa. 3akonsl Kemepa.
58
Cucrema 3emns — JIyna. Mansle Tena
COJIHEUHOM CUCTEMBI.
59
60 Connue.
OcHOBHBIE XapaKTEPUCTUKHU 3BE3/I.
61 Huarpamma I'epummnpynra — Paccena.
DBOJTIOHS 3BE31.
62
l"ayrakTky. MiledHBIN Ty Th.
63
64 Crtpoenue u 3BoIONNS BeeneHHo.
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Enunas ¢usnueckas kapTuHa MUpa.

65 1
[ToBTOPUTENHEHO-0000IAIOIINN YPOK TIO

66 TeME «ACTPOHOMMUSI. 1
HToroBast TecTOBasi KOHTPOJIbHAS padoTa.

67 1
[ToxBeneHne UTOTOB Y4eOHOTO TO/IA.

68 1

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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YYEBHO-METOANYECKOIBECIIEYEHUE
OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» ®usuka, 10 knacc/ KacesHor B.A., OO011ecTBO ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe o61iecTBo «M31aTenbCTBO
«IIpocsemieHue»

» ®usuka, 11 knacc/ Kacesnos B.A., O6111ecTBO ¢ OTpaHUYECHHOM
0TBeTCTBEHHOCTHIO «JJPODA»; Axuinonepnoe o61iectBo «M3narenbcTBo

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIbI JJIS1 YUUTEJIA
[Tporpamma kypca dusuku 1s 10—11 knaccoB. ba3zoBeiii ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBbiii ypoBEeHb»

1. ®usuka. 10 knacc. ba3oBelil ypoBeHb. YUEOHUK € JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 xacc. ba3oBslit ypoBeHb. MeToandeckoe mocodue (aBTop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccel. ba3oBslii ypoBeHb. TeTpanp A 1a00paToOpHBIX
pa6or (aBTopsl B. A. KacesiHoB, B. A. Koposun).

4. ®usuka. 10—11 knaccel. bazosslil ypoBeHb. KoMiuiekT Tetpaeit ais
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KOHTpPOJIbHBIX padoT (aBTop B. A. KacksHOB)

5. ®usuka. 10 knace. Jugakruueckue KapTouku-3aaanus (aBTopbl M. A.
VYakos, K. M. Yiiakos).

YMK «®u3zuka. 11 kiacc. ba3oBblii ypoBEHb»

1. ®usuka. 11 xnacc. ba3oBeiil ypoBeHb. YUEOHUK C ANEKTPOHHBIM
npuioxxkenreM (aptop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oblit ypoBeHs. MeToanueckoe nocodue (aBTop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. ba3zoBeiit ypoBeHs. TeTpanb 11t 1a00paTOPHBIX
pab6ot (aBTophl B. A. KacesinoB, B. A. KopoBun).

4. ®uznka. 10—11 xnaccel. ba3oslii ypoBeHb. Kommekr Tetpaaent s
KOHTPOJIBHBIX paboT (aBTOpHI B. A. Kacesnos, U. B. Urpsiios).

5. ®usuka. 11 knace. Jlugakruueckue KapTouku-3aaanus (aBTopbl M. A.

VYmakos, K. M. Ymakos).

HUPPOBBIE OGPA3OBATEJIBHBIEPECYPCBIU PECYPCBICETHU
NUHTEPHET

1 http://nsportal.ru- conumanbHas ceTb paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - puzuka B mKoIIE.

3 http://festival.1september.ru/articles/- ¢ectuBanp nemaroruueckux uaeu

«OTKpPBITBIN YPOK».
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4 http://www.fizika.ru/ - cailT 1uist yuurenei pU3MKU U UX YUYEHUKOB.

5 http://www.physics.ru/ - MaTepuassl o Qpu3MKe.
6 www . ege .edu.ru - uapopmarmonHbIit mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xoynekius [{OPoB
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