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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN W TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOW mporpamMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHOM pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «dDusuka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusx Poccuniickon denepanum, peaAU3yIOLIUX OCHOBHBIE
00pa3oBarenbHbIE NPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIHbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3ybTaTaM
o0Oy4eHHs, a TaKkXke YYUTHIBAET HEOOXOAMMOCTb pPeaU3alUu MEKIPEIMETHBIX
CBs3el (M3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenaMeramu. B Hel
OTIPEACIAIOTCS OCHOBHBIE LIENU M3y4ueHUs (U3UKH HAa YPOBHE CPEIHEro OO0IIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE pe3yIbTaThl OCBOEHUS Kypca (pu3nKku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

®duzrka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIi Kype HU3NKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueit u actpoHomued. Vcmosib30BaHME W aKTUBHOE
npUMeHEeHHe (U3WYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3yyenue ¢Pu3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroniuxcs, B (opMuUpOBaHME YMEHUN MPUMEHSTH
HAYYHBI METOJT TO3HAHUSI PU BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢Gu3ukm 1S YpOBHSI CpPEIHEro O0Omero oOpa3oBaHUS
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHLUIIBI €ro
MIOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBusieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus NpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKkn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJOTHYECKUMH MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMoOHAILHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHHUsI (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TpaHHIAX
INPUMEHUMOCTH TEOpPHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCA.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUH CHUCOK YUYEHUUYECKHUX
OpakTHUECKUX paldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJIi KOHTPOJIE U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera ¢usuku. Ilpu »3ToM obecneuynBaeTcss OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJJaHHOW (PU3NUECKON MOJEINBIO, TO3BOJISIOIINE IPUMEHITh N3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nesnoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0oOBsICHEHHE TMPOTEeKaHUA (U3UUYECKUX SBJICHUH M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONETM IJI CHTYallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBIA ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JleMoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HKE KIIOUYEBBIX JEMOHCTpAaIMil s
UCCIICIOBAHMUSI  U3yYaeMbIX SIBICHHUW M  TPOIECCOB, OMIIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OOpymOBaHWE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUH.

OCHOBHBIMU LIENISIMU U3y4€HHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (PopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHOOpETEeHHE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJIaHHOMN
bu3nyeckoil MoOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMAaIHH,
oTpeieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTara;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HAa YpOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbI NO3HAHUSA OKPYIKAOILLETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCH CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUs, NyTH H NEPEMELICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaJIeHuS.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy 1pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yueHne HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM MPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3axonwl coxpanenus 6 MexanHuke

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HENMOTCHIHaTbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJlI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3yyenne aOCOIIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipuasi GU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Jduddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMWS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYyPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoamdecTBo Teminotel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOrO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 aamabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kurnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEepUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXHOCTH.

HaGmronenue HarpeBanusi v MIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Teia. ONeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [lpuHnun



CYNEPIO3HULNH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpspKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cunm  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 1715 yyacTka LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexktposiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTeilb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJNOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpeBaTEIbHbIC npuodopkI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuuuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOoE€ 1MOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HamlpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cubl Jlopenna.

SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIXKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUJa HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs  CuUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. [lepuon, yactora, amrmumryga v (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMIAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBaHue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HAMpPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COSAMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopenb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTtHoi BojHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHUE, MOJsIpU3alus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
pesoMIIeHUE, MOSIpU3aLns, AUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIil cocTaB O6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPHUUECKON ONITUKH.

BomnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaximm cBera.

Hab6mronenue nucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaress npesioMIIEHNs] CTEKJIA.
HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunbpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpaBuenue DiuHiTeitHa 1 doTodddexra. «KpacHas rpanuiia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydenune u mnorsomeHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Jyalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
Hab6mronenue nuuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paanoakTUBHOTO wm3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb snapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOoieicTBUs. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aTOMHasi bomoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/bl TJIABHOW IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuu CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
lNanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE U3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHUe

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIE D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCAd PYKOBOJCTBOBATHCA
chOopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIWM, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWI, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero puanyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHs  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UEIU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe JeHCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/I€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJY4YeHUs HMHPOpManuu (GU3MUECKOro COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PELICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcOOMIoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  ITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJAEP)KAaHUS B PA3JIMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHUKATHBHbIE YHUBepcAJIbHbIE yueOHblIe AeiicTBUS:
OCYIIECTBIISAITh  OOIIEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JESITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh [EJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JOCTMIKEHUIO: COCTaBJIATh IUIAH ACWCTBUA,
pacrnpenenartb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3WIMU HOBHU3HBI,
OpPUTHHAJILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, 1JIaH BIMOJHEHUS MPAKTHYECKON paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsSIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHUM;



UCTIOIB30BaTh MPUEMBI PeQIIEKCUN JJIsi OLIEHKH CUTYaIluH, BHIOOPA BEPHOTO
peIeHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHs 10 WX
CHIDKEHHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX I[IpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYI'HX I[IpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporecce mocTKeHUsT TMYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPAMMBI
no (Qusuke AnIS YPOBHS CpeAHero oOmero oOpa3oBaHHs y OO0yYaromIMXCs
COBEPILIEHCTBYETCS HIMOIMOHAIBHBIN MHTEJUIEKT, HpeAroararomuii
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIMPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHKCHUIO LENN U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIEeWCTBOBaTh HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUATBIBaTH €ro TMpPH OCYIIECTBICHHHM OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTHCS, IPOSBIISTh HHTEPEC U pa3periaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha IMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TETIO,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnd PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HArpeBaHUU (OXJIAKICHHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBINIEHNUE JABJICHUA T'a3a MIPU €r0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOLIECcCax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPJIOB;

OTMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIONL3Yys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBATH
(GU3UYEeCKUl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W €IUHMIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE MaHHYIO (HU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYNMHAMM;

OIKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyad (U3MUYECKUEe BEJIMYMHBI: JaBJIGHHE Tasa, TeMmIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPrus, padoTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
NPaBWIbHO TpakKTOBaTh (DU3UYECKUH CMBICT HCIHOJIB3YEMbIX BEIWYHH, MX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BETHYNHAM;

OIMCHIBATh U3YUYCHHBIE AEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIIHAN, PA3HOCTh MTOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHH CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BETUYHHY C APYTHMH BEIMYUHAMU,

aHAJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
MPUHIUIT CYNEPINO3ULUNA CHUJI, MPHUHLUII PABHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUKEHHUS MOJICKYJ C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUS (TPAaHMIIBI,
o0nacT) IPUMEHUMOCTH;

OOBSCHITH, OCHOBHBIC TPHUHIUIBI JIEWCTBHSI MAIlWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOH JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3NYECKUX SBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (U3UYECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/IbI OTICHKH TIOTPEITHOCTEH N3MEPEHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOJTYYECHHON 3aBUCHUMOCTUA (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPA(PUKOB, AENIaTh BEIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATEIhCKOM W TPOSKTHOM
NEATETLHOCTH C HMCTOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 33a4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ pElIeHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PaCCYXJACHHUI C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIP30BAaTh  TPU  PEIICHHMH  y4eOHbIX  33aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGOpPMAIINH, TOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MPUBOJINUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTH;,

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpuOopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpynmne C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UUYECKUX MOJIEIIEeH:
TOYEYHBIN AJEKTPUUYECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJEJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajad4;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3MKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsi, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, TNPSIMOJIMHEWHOE pPacCHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaTOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pParoaKTUBHOCT;

OMKCHIBaTh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJIEKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COTPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO mMojs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTD
KATYIIKW, HEPrUsi 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJ€i, MepuoJl M YacToTa
KojeOaHui B KoJeOaTenpHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE H
ONTHYECKasi CHJIa JIMH3bI, NIPU ONMMCAHUU MPABHIIBHO TPAKTOBAaTh (DU3MUYECKUN
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEeITUYMHAMU;



OMKCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHUS U MPOLECCHl, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS] W EAMHMIIbI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENBHOTO U MapaiiieIbHOrO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DiHIITeiHa a1 (oTorddekra,
3aKOH COXpaHEHUs! SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr'0 YHCIA, MOCTynarshl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHs (TpaHUIbI, OOJIACTH)
PUMEHUMOCTH;

OMpEeENATh HAlIPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJISl MPOBOJAHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATh H300paKEHHE, CO3/1aBa€MO€ IJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU HTOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOJBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3UUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKHUX BEJIMYUH B BUJIEC TAOJIHI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3ybTaTaM HUCCIIEI0BAHMS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPY/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKON W MPOCKTHOU
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IA0OPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAINU3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3HUUECKON BEIUYUHBL

peniaTh KaueCTBEHHbIE 3aJa41: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTMH JJIsl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MIPEACTABJICHUS] Y4EOHOW U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, TOJYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJTyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 UCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

MPUBOAUTH MPUMEPHI BKJIJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpynmne ¢ BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PALMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JIESITENIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

JJeKTpoOHHBbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro o pasaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka Bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPaHEHUsSI B MEXAHUKE bu6mmoreka LIOK https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
o ) .
3.1 CHOBBI MOTICKYIIAPHO-KHHETHICCIOM 9 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
Teopuu
3.2 OCHOBBI TEpPMOAMHAMUKH 10 bu6mmoreka LIOK https:/m.edsoo.ru/7f41bf72
A .
33 TPCTATHRIC COCTOTHIA BEIeCTRa 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
®da30Bble IEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpOCTaTHKA 10 bubmuoreka [{OK https://m.edsoo.ru/7f41b£72
II i 1 TOK.
4.2 OCTOAHRHBIH STCKTPIHCCIIH TOK 12 Bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
Toxku B pa3IMyHbIX cpeaax




Uroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuyecTBO 4acos

Bcero

JJeKTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Paznea 1. JIEKTPOJUHAMUKA

1.1

MaruauTHoe nosie. DJIeKTpOMarHuTHas
WUHAYKIHS

11

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

Hroro o pasaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CXAHHTCCKHC 1 INCKIPOMATHHITHBIC 9 Bbu6muoteka LIOK https://m.edsoo.ru/7f41¢97¢
KoJIeOaHus
M
2.2 CXAHHHCCINC 1 SICKTPOMATHHTHBIC 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
BOJTHBI
2.3 Onruka 10 Bbu6muoteka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CIEUATIBHON TEOPUH

3.1 4 Bbu6muoteka LIOK https://m.edsoo.ru/7f41¢97¢
OTHOCUTEIILHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAaHTOBOW ONTHUKHU 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenue aToma 4 bub6mmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE SApO 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 15




Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPUZUKH 7 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06m1aro1ee MOBTOpeHNE 4 bu6mmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne i/ Tema ypoka flara unpposrIe
Bcero U3y4YeHUs o0pa3oBaTte/ibHbIC
pecypchl
| ®usuka — Hayka o npupoje. Hayunsie 1 bubanorexa [JOK
METO/bI ITO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponw u mecto pusnku B popmMupoBaHun
2 COBPEMEHHOM i)aquoﬁ K(zpinmﬂ MHpa, B 1 bubmmorexa [IOK
. . https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON EATEIbHOCTH JIFOIEH
MexaHn4eckoe JBHKEHUE.
3 OTHOCUTENBHOCTh MEXAHUYCCKOI'O 1 Bbu6nmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEHHOE IPSIMOJIMHEIHOE ] bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢e
6 CBobOoaHOe mageHue. Y CKopeHue ] bubnnorexa [HOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBuxenue. [[prxenue 1 bubmuoreka [JOK
MaTepHAIbHON TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENBbHOCTH ["anumes.
8 NuepuuaneHbie cuctemsl oTcyera. [lepBbii 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
9 Macca Tena. Cuna. [Ipunuun 1 bubmmoreka [JOK




CyHepno3uLuu cuil. Bropoit 3aKoH
HprotoHa s MatepuanbHON TOUKH

https://m.edsoo.ru/ff0c3bed

Tperuit 3akoH HproToHa 1711 MaTepUaJIbHBIX bubnuoreka [IOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEeMHUpHOTO TsAroteHus. Cumna bubmmoreka [JOK
TsbkecTH. [lepBas kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.rw/fl0c3el 8
Cuna tpeaus. Kocdhdunuent tpenus. Cuia
13 COHpOTI;IBJ'IeHI/ISI l'Iqu)/I(b,HBI/I}KeHI/IIf TeJa B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3{76
KHUJKOCTHU WU ra3e
IlocTynarenbHOE U BpallaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TEIa. Bbu6nuoreka [JOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEJIa
NMiynbsc MmaTepualbHONM TOYKHU, CUCTEMBI
15 MaTepUaIbHbIX TOYEK. IMIynbC CHIIBI. bubmmoreka [IOK
3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
PaGora u momrHOCTh cuitbl. Kunetndeckas
16 SHEprus MaTepraabHOW TOukH. Teopema 00 bubnmorera LHOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEpTUu
[TorenmmanpsHas sueprus. [loreHuuanbHas
17 SHEpTHs YyIpyro neGopMupoBaHHON bubanorexa [HOK
npyxuHbl. lloTeHnnansHas 3Heprus teina https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
13 IToTeHmanpHBIE U HEMOTEHIIMATILHBIE bu6mmoreka [IOK

cribl. CBSI3b pa6OTBI HEIMMOTCHIMAJIBHBIX

https://m.edsoo.ru/ff0c478¢c




CHJI C U3BMCHEHHEM MEXaHUYCCKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUU

19

Jlaboparopuas padota «VccienoBanue
CBs3H1 pa6OTI>I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHH Tella Ha IPUMEPE
PaCTSDKEHHSI PE3UHOBOTO HKI'YTa»

20

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE

nskenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOICHCTBUS
YJacTHI] BerecTBa. Moienn CTpOSHHUsI Ta30B,
KUIKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocrosnHas ABoraapo

24

TermnoBoe paBHoBecue. Temneparypa u €€
n3mepenue. [llkana remneparyp Lienscus

25

WUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIeparypa Kak Mepa
CpeAHEeN KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

Jlaboparopnast pabota «MccnenoBanue




3aBUCUMOCTH MEXy ITapaMeTpamu
COCTOSIHMS Pa3pEKEHHOIO ra3a

N3onporiecchl B ueaabHOM rase u ux

bu6mmoreka [IOK

29
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenHsist sHEprusi TepMOAMHAMHYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
30 KonnuecTBo TemnoTs u pabora bubmorexa HOK
P ) https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUs 0THOATOMHOTO
UJIeabHOTO Ta3a
31 Bunpl Tenonepenayun bubmorexa HOK
A pest https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonuuaecTBo TEna0THI NpHU TEIUIONEpeayue bubmmorexa [TOK
. p pestate. https://m.edsoo.ru/ff0c5¢36
AnuabaTHbIN mporiece
13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
34 Heo6paTuMoCTh MpoLeccoB B MPUPOIE. bubmmoreka [IOK
BTopoii 3aKk0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TenmoBoit bubmuorexa [JOK
MAalIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoorn4eckre mpoodIeMbl
TETI0IHEPTETUKH
18 O6o0maromuii ypok «MosexkyspHas bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
Bbu6nuoreka [JOK
39 «Monexkymnspraas ¢uszrka. OCHOBBI

TEPMOAUHAMUKN>

https://m.edsoo.ru/ff0c6a50




40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOconroTHas 1 OTHOCHTEIIbHAS BIIAXKHOCTh bubmuorexa [JOK
Bo3ayxa. HacelenHslil map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrannuueckue u
4 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubanorexa [HOK
KpUCTaLIoB. JKUJIKNE KpUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
13 [InaBnenue u Kkpucrammzanus. Y geibHast bubmmoreka [JOK
TertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmuoreka [JOK
44 VYpaBHeHHE TEMI0BOro HanaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tei. DIEKTPUUECKUH 3apsi. bubmmoreka [JOK
JIBa BuJa IEKTPUUECKUX 3apsia0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI OBOJIHUKH 3aK(I:H COXpaHCHUS bubmmorera [IOK
yip ' P https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsiaa
47 B3aunmoneiictue 3apsanoB. 3akoH Kymnona. bubmuorexa [JOK
TodeuHslil JIEKTPUYECKUH 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
48 [IpuHIUI Cyneprno3uIuu JIEKTPUIECKUX bubmmorexa HOK
P \,H yHep B .. P https://m.edsoo.ru/ff0c6df2
nosiet. JIuHuu Hanps>KEHHOCTH
49 PaboTa cuit 3eKTpoCcTaTuYecKoro moJs. bubmmoreka [IOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUAIEKTPUKH B
50 AIEKTPOCTATUYECKOM I10JIe bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
51 DnekTpoémMkocTh. KoHnencarop bubmuorexa [JOK




https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO KOHAEHCATOPA.
DHeprust 3apsHKCHHOTO KOHIGHCATOpa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAIHLHOTO
ammapara, CTpyHHOTO TIpUHTEpA.
DneKkTpocTaTU4ecKas 3alnuTa. 3a3eMIIeHue
3JIEKTPONIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBaHus. [Toctosunsiil Tok. Crita
toka. Hanpsbxenue. CornporuBienue. 3akoH
Oma 1t yyacTka Lenu

56

[TocnemoBarenbHOE, TAPAIEIBHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOIHUKOB.
Jlaboparopnast padota «3yuenue
CMEIIIaHHOTO COEMHECHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenna

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1715 TOJTHOM (3aMKHYTOI)
anexkTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«3mepenune I]IC UCTOUHHMKA TOKA U €T0
BHYTPEHHETO COMTPOTHBIICHUS

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh CONMPOTUBJICHU A
METAJIOB OT TEMIIEPATYPHL.
CBepXIpoBOANMOCTh




DnekTpuyeckuil Tok B Bakyyme. CBoicTBa

60 1
AJICKTPOHHBIX TTyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 IIpHMECHas IPOBOAUMOCThL. CBOMCTBA p—n 1 bubmorexa [TOK
p POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomyrmpoBoJHUKOBBIE TPHOOPHI
DJIEKTPUYECKUH TOK B pacTBOpaX U
2 paciuiaBax 3JICKTPOJIMTOB. 1 bubanorexka [HOK
DNEeKTPONUTHYECKAs! AUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.
. . bu6mmoreka [IOK
63 CaMocCTOSTEeIIbHBIN U HECAMOCTOSTEIIHHBIN 1
https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nazma
DIIEKTpUYCSCKUE TTPUOOPHI U YCTPOMCTBA U
64 HX II fKTI/I‘IeCKOGI;I I/Il\feHeHI}/]Ie I;I aBuia 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHKH 0€30IIaCHOCTH
Bbu6nmuoreka [JOK
65 06006 i 6] 1
ODIHAIOIH YPOIK « FTCKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o Teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHblit ypok. KonTponbhas paboTa 1o ] bubmmoreka [IOK
Teme "DnekTpoarHamMuKa'" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronmii ypok mo 1 bubanorexa [HOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara uudgposbie
Ne i/ Tema ypoka A bp
Bceero U3YYeHUS oOpa3oBaTe/ibHbIE
pecypchl
[TocTossHHBIE MATHUTHI U UX
| B3auMoOcicTBHE. MarHuTHOE IIO0JIE. 1 but6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MaruuTHO€E 1oJie MPOBOHUKA C TOKOM.
2 OnrsIT Opcrena. BzauMoneiicTeue 1 bubmmorexa LOK
P i https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlaGopatopnas pabora «3yuenue 1 Bu6muotexa [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO IOJIS1 HA IPOBOJHUK
4 ¢ TokoM. Cua Ammiepa. JlaboparopHas 1 bu6nuoreka [IOK
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JleiicTBME MarHUTHOTO TOJISI Ha
5 NBIDKYIIYIOCS 3apshKEHHYIO yacTulry. Cuia 1 bubmmorexa [OK
Yy P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenma
DJneKTpoMarHuTHas HHaykuus. [Totok
6 BEKTOpa MarHuTHOW uHAYKuu. IJC 1
WHIYKIHAU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykiuu dapanes
7 Jlaboparopnas pabota «VccnenoBanue | bubmmoreka [JOK

SIBJIICHUS BHGKTpOMaFHPITHOﬁ HUHAYKOUN»

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTB. SIBIE€HUME CAMOUHAYKIWH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MAarHUTHOTO
MOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bubmunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
JJIEKTPOMArHuThI, IEKTPOJABUIaTEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTULl,
WHIYKIIMOHHAs IIeYb

10

O6o6maromuii ypok «MarauTHoe moJe.
DneKTpOMarHuTHast UHIYKITUS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padoTa nmo teme «MarHutHoe
I10JIC. QHGKTpOMaFHI/ITHaH WHAYKOUS»

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

12

CB0OOIHBIE MEXAaHNYECKIE KOIeOaHUS.
["apmonnueckue koedanus. Y paBHeHHE
rapMOHHYECKHX Kojiebanui. [IpeBpamenue
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCUMOCTH TEPHO/a MAITBIX KOJICOaHUI
rpy3a Ha HATHU OT JUTMHBI HUTH B MacChI
rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHUs B
U/ICATFHOM K0JIe0aTeIbHOM KOHTYpE.
AHaOrus MeX1y MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMH

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUHU B UJICATHHOM KOJICOATEITbHOM
KOHTYpE

bu6munoreka LIOK
https://m.edsoo.ru/ff0cb9c4




IIpencrasnenue o 3aTyxaromux
KosieOaHusAX. BbIHYXIeHHbIE

16 MexaHuueckue konebanus. Pezonanc. bubmmorexa LIOK
https://m.edsoo.ru/ff0cbb86
By aeHHbIE 3JIEKTPOMAarHUTHBIE
Kose0aHus
IlepemenHsbIil Tok. CHHYCOUJAIBHBIN
17 IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO bubmmoreka [JOK
TOKa. AMIUTUTYJTHOE U JE€HUCTBYIOIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS
13 Tpanchopmarop. [IpousBoacTso, mepenada
1 TIOTpeOIeHNE YICKTPUUECKON SHEPTUn
Y CTpolCTBO M MPAKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOIO 3BOHKA, TEHEPATOPA Bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeaay
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposHeprun. KyneTypa ucnonab3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIIOBUS
)1 pacnpoctpanenus. [lepuoa. CkopocTtb bubmmoreka [JOK
pacnpoCTpaHEHUs U JJINHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Tonepeunsle ¥ MPOIOJIBbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmmoreka [JOK
BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
” DNEeKTPOMarHUTHHIE BOJHBI, X CBOICTBA U bu6nuorexa [IOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEIEBUIACHHUS.
PazButue cpencts cBszu. Paguonokamus
25 KonTponbnas pabota «Konebanus u bubmmoreka [JOK




BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeliHOE paclipOCTpaHEHHE CBETA B
26 OJIHOPOJIHOM cpejie. ToueyHbI HCTOYHUK Bubmmorexa [IOK
AHOPOA penc. https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OtpaxeHue cBera. 3aKOHbI OTPAKEHUS
27 cseta. [locTpoenue nsodpakeHuit B Bubmmorexa [IOK
’ P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHOE BHYTpEHHEE
28 otpaxeHnue. [IpenenpHbIi yroi moiaHoro bubmmorexa LIOK
P - P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue Bubmuotexa [JOK
IOKAa3aTells MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3obpakeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI Bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
31 Jlabopartopnast pabora «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHBIN COCTaB
32 oenoro ceera. [[Bet. JTaboparopnas pabota
«Habnronenue aucnepcuu cBeTay
1 Wutepdepennus ceera. Audpakuus cera. bu6nuorexa [IOK
HudpaximonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MprUOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHHUS
36 I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKOMN bu6nuorexa [IOK

MexaHuku. [locTynarsl cnenuanbHON

https://m.edsoo.ru/ff0cf862




TCOpPHUU OTHOCUTCIIbHOCTU

OTHOCHUTENTHLHOCTD OOTHOBPEMCHHOCTH.

bu6mmoreka [IOK

37 3ameJieHne BpEMEHH U COKpaIeHUE hitps://m.cdsoo.ru/fl0cfad?
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U bubmorexa [OK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
19 KonTponbnas pabota «Ontuka. OCHOBBI bubmmoreka [JOK
CIIELIMATIbHON TEOPUH OTHOCUTEIBLHOCTI)) https://m.edsoo.ru/ff0cf610
40 ®otounbl. opmyna [Inanka. Dueprus u bu6nuoreka [JOK
UMITYIBC GOTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpriTHE U HccienoBanue Gporodddexra. bubnuoteka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akoHbl pororddekra. YpaBHeHue
42 BﬁHmTegHa J'Iq:l(b(l)OTOB(l)(;@)eKTa «Kpacnas bubmorexa [IOK
g P https://m.edsoo.ru/ff0d015¢e
rpanuiay Gorodddexra
43 Hasnenue ceeta. Omnbitel 1. H. JIeGenena. bubmmoreka [JOK
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYecKre yCTpOMCTBA U MPAKTHYECKOE
44 npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad no reme «J1€MEHTBI bubmuoreka [IOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuo o-4actu bubmorexa [IOK
pOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aToMa
47 ITocTtynatsr bopa bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa




48

W3ny4yenue u noriomieHne GOTOHOB MPH
Mepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUHU
Ha Jpyroi. Buasl ciekTpos

bubmmnoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBbIe cBoiicTBa yacTull. BoiaHEI e
Bpoiinsa. KopnyckynisspHO-BOITHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3JTy4YEeHHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE panOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaANOAKTUBHOTO U3ITYyYECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
BrnusiHre paguoakTHBHOCTH Ha )KHUBBIC
OpraHu3MBbl

52

OTkpbITHE TPOTOHA U HENTpOHA. M30TOMEIL.
Anbda-pacnaz. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBI3U HYKJIOHOB B sifipe. Sl iepHble
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEPCTIEKTUBBL, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM HEPTETUKHU

bubmmoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS 1
PErUCTpalMK dJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EqMHCTBO uznueckoit
KapTUHBI MUPay

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue
3BE3.IBI, INTAHETHI, UX BUAUMOE JBHIKCHHE.




CoHeuHas cucremMa

56

Counune. ConHeuHast akTUBHOCTD.
Ncrounuk sneprun CosHua u 3BE311

57

3BE3/1bI, NX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IIaBHOM OCIEN0BATEILHOCTH.
Buytpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE TTPEICTABICHUS O
HpOI/ICXO)KI[eHI/II/I M 3BOJIFOIINH COJIHI_Ia 148
3BE3]

58

Muneunsiit [1yTe — Hama ["anmakTuka.
ITonoxxenue n neuxxenne CoiHIla B
lNanaktuke. ['anaktvku. YEpHbie ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PemnkToBOE M3NTyYeHUE.
MeraranakTuka

60

Hepemennsie mpo0iieMbl aCTPOHOMUHT

61

KontponbHas padota «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06mmaromuii ypok. Pois dusuku u
aACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHON B
ITUYECKOM cdepax NesaTeTbHOCTH YeIOBEKa

63

O6o0maromuii ypok. Pois u mecto pusnuku
Y aCTPOHOMHH B COBPEMEHHOMN HAYYHOU
KapTUHE MHpa

64

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (POPMUPOBAHHUHU TIPEICTABICHHIA O




¢buznveckoil kKapTuHEe MUpa

O6o0maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUPA B 00IIEM ATy

65 COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX !
MPEJCTABICHUN O IPUPOJIE
66 Pe3epBHbIil ypok. MarHuTHOE TIOJIE. 1
DneKTpoMaruHuTHasi UHIYKIUS
67 Pe3epBHbIi 3:p01<. Ontuka. OCHOBBI 1
CHELUaIbHON TEOPUU OTHOCUTEIBHOCTH
68 Pesepusiii ypok. KBanroBas ¢usnka. ] bubnuorexa [IOK
DJeMEHTHI aCTPOHOMUU M acTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., bByxosues b.b., Corckuit H.H. non
penaxnueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenne»

» ®usuka, 11 krace/ Msxumes I'.J1., bByxosues b.b., Hapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3narenbcTBo

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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